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...a tradition for thousands

When you buy Heathkit Ham gear, you continue a tradition
established by thousands of Hams the world over, You get fine
performing equipment that is designed for you to build, so you
learn about your hobby as you contribute to it. And you save
money in the process.

Best of all, you 're dealing with a company whose reputation for fair­
ness, honesty and outstanding customer satisfaction is the envy of
the industry. When we say " We won't let you fail " , we mean ill From
the extensive troubleshooting and service guides in each of our manuals,
to our technicai consuitant service, we strive to provide quality Ham
products that perform better than any ready-mades. And the pride and
satisfaction you get when you put it together yourseif is a "built-in"
bonus with every Heathkit product.

See the exciting line of Heathkit Ham Gear in our bright, new
Spring Catalog! Mail coupon today!
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HEATH COMPANY, DEPT. 12-19
BENTON HARBOR, MICHIGAN, 49022

Add ress. _

Please send me my FREE Heathkit Catalog
Nam e. _
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Heathkit Spring '76 Catalog.
Send for it today.•••,.--------- ---
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HWA-202-1 AC power supply lets you use
HW-202 as a base station transceiver­
vides smooth, steady AC power.

M-2102 VHF Wattmeter helps you know
w you 're getting out with your HW-202.
as built-in SWR bridge, adjustable sen­
sitivity.

[J] HW-2021 hand-held 2-meter trans­
ceiver. 1 watt out,S receive and 10

transmit channels get you on 2
while you're walking, working,

outdoors, anywhere. There's
even the HWA-2021-3 auto-patch

encoder you can build right in,
as shown.

mHW-202 crystal-controlled 2­
meter transceiver. The one used by

thousands because of its reliability,
performance and low kit-form price I

Add up to 8 watts power to your HW­
21 with the HA-201 2-meter amplifier.
hstands infinite VSWR without failure­
s together in an hour or two.

Ihe HWA-202-2 tone burst encoder brings
n more versatility to your HW-202. Has

ir tone select buttons to allow the HW­
2to access repeaters . Mounts directly
:) 202 chassis - not a "Black Box" or
nberscme add-on.

'er 400 easy­
·build kits
:Iuding:
vnateur, CB and
L radio. Stereo
I Hi-Fi Components. Test Equipment
He Gear. Marine, Aircraft, Automotive
cesscries • Color TV



KENWOOD'S TS-700A finally fulfills the
promise of 2-meters ...more channels, more
versatility, tunable VFO, SSB-CW and, best of
all, the type of quality that has placed the
Kenwood name out front.

MAX fREQUENCY D£VIATION (FM) ~ ~ ~Hl

REPEATER FREQUENCY SHIFT WIDTH
600 . Hl

TONE BURST TIME 0,5·1.0 0fIC ,

tJ.OOUlATION: Balanced modu lot"", for SSB
Variable 'eadan<e frequency s./>,I! to' fM
Low~,modulahon fo' AM

MICROPHONE [lyMrn'" m",'optIoM,!>OOli
AUDIO FREQUENCY RESPONSE 400 2600 HI

w'lh,n - 9 db
RECEIVING SYST(M, SSB CW, AM Son.1e

superheterodyne f M Double
superhete,odyne

INl(RMEDlAl( fREQUENCY SSB, CW, AM
107 MH. fM lsI If 10,7 MHl, 2nd If

455 kH.
RECEIVING S£NSITIVITY SSB. CW SIN 10

dB or ben....t 02!>p<V 20 dB noo..
qu,ej'"ll = LltSs 'ltan O, ....V AM SIN.
10 dB or better.,I~V

IMAGE RATIO a.n.r man 60 dB
If REJECTION Ik1ler ~n 60<16
PASS,BANDWIOTH SSB, CW, AM More "­
2 4 kH, II -6 dB fM More "*' 12 kH,.,

-6 dB
RECEIVER S£LECTIVlTY sse.CWoAM LItH

,....... 4 8kHz ., -60 d8 FM LItH I","
24 IoHl '" -60 d8

SQUELCH SENSITIVITY 02'5,oV
AUOIO OIJTPUT Mcwe,....... 1'W., au !eNol

( 10'1> ~tort""'l
RECE~RLOAOIMPEDANC[:8U

FREQUENCY STA81llTY W,Itl.. ~2 . ,.., ""''''I
........... . ft....... monute of UO
,n<! ...1IIon 1'iO Mz diu'". .., 310 ..
penad the<eafler

POWER CClHSt.JNPTION, T,,,,,,,,,, mode 9!>W
(AC l2OI22OV). 4'" (OC 13 8\'), .....
Receo.e mode {no ......~ 4~ ("C 120/
nrN).°SA ICC 13 8V).

POWER REQUIREMENTS AC 12OJ22O'W
50160 Mz DC 1216V (l38V ItS ret....-.ce )

DlMEP<SIONS 278 (W). 124 CH) . 320 (DI mm
'II'E~T II ..
SUGGESTED ~IC( 1700 00

TRANSJ,!ITlRECElVE fREQUENCY RA"GE
144 148 MHl

M()O( ssa. fM CW, AM
Rf OUTPUT CW fM more _ lOW OII'l"'t

AM ........, _:sw outPut sse ~
...... 2(JoN DC '""'"

ANT(N"'" tMP(OolNCE !lOll / .....l»len<""j
CARRIER Sl/PPRESSlON B.tlet"*, ~ dB
SIDEBAND SUPPRESSION Ileone< lI\en ~ dB
SPURIOUS RADIATION L..n"- - 60 db

CfJ TS-700A
(gJpecifications

•••

The TS-700A is available at select Kenwood
dealers throughout the U S For the name of
your nearest dealer. please wnte

your favori te channel

• Outstanding frequency stabihtv provided
th rough the use of FET-VFO

• Zero center discriminator meter
• Transmit /Receive cababditv on 44 channels
with 11 crystals
• Complete With mIcrophone and buil t-in
speaker

• The TS-700A has been thoroughly f ield ­
tested Thousand s of uruts are In cpeeencn
throughout Japan and Europe

• Operates all modes SSB (upper & lower) .
FM. AM, and CW
• Completely solid state circuitry provides
stable . long lasting. trouble-free Operation

• AC and DC cecebuuv . Can operate from
your car , boat . or as a base station through
rts built-in power supply

·4 MHz band coverage (14 4 to 148 M Hz)
Instead althe usual 2
• Automaucally sweeties transmIt frequency
600 KHz for repeater cperaucn . Just dIal in
your receive frequency and the radio does
the rest Simple.. repealer reverse
• Or do the same thlllg by plugging a Single
crystal mtc one althe 11 crystal posmons for

TRIO -KENWOOD COMMUNICAT~S INC
116 EAST ALONDR"'OAROENA CA 902.8

2 • CQ • Jul", 1976
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Hy-Gain verticals stand alone•

18V

~
,

14AVOlWB181fT

dielectric traps for extremely Hy-Q performance.
This is the way to go for inexpensive trl-band
performance in limited space. Entirely sell­
supporting, requires no guys.

For superior DX transmission, the 12AVQ
uses a very low radiation angle. Has automatic
band switching. Aircraft quality, slotted taper
swaged aluminum tubing. Recessed 50-239
connector prevents moisture damage. Heavy duty
12" mast bracket. Roof mount with Hy-Gain
12RMQ kit. Order No. 384
18V 10-80 meters.
High performance air dielectric traps, high
quality construction and low cost make the 1BV
an exceptional value. Easily tuned to any
10-80 meter band by adjusting feed point at the
base inductor.

All aircraft quality, slotted. taper swaged
aluminum with full circumference compression
damps. Self-supporting, requires no guys.
12H heavy duty mast bracket. Roof mount with
Hy-Gain 14RMQ kit. Easily portable. Order
No. 193

181fT 18AVT/WB 14AVQ,!WB 12AVQ lev
Electrical
fv\ax. power input 1 KWAM I KW AM 1 KWAM I KW AM 250 watts AM

2 KW PEP 2 KW PEP 500 watts PEP
(1 KW PEP on 80)

VSWR 2:1 or less 2:1 or less 2: 1 or less 2: 1 or less 2:1 or less
Impedance 50 ohms 50 ohms 50 ohms 50 ohms 50 ohms
/WIechankal
Height 50' 25' 18' 13'6" 18'
Shipping Weight 96.7Ibs. 10.7Ibs. 8.2 lbs. 7 Ibs. 4.6 Ibs.
Mast Diameter None required m " I"'" I"'" I "'"

traps for exceedingly stable performance and true
V4 wave resonance on all bands. May be roof
mounted with Hy-Gain 14RMQ kit. Recessed
5Q.239 connector prevents moisture deteriora­
tion. 12" heavy duty mast support bracket.
Order No. 386
14AVQjWB 10·40 meters.
The Hy-Gain 14AVQjWe uses the same trap
design as the fam ous Hy-Gain Thunderbird
beams. 3 separate air dielectric Hy-Q traps with
oversize coils for superb stability and V4 wave
resonance on all bands. Automatic band
switching.

An extremely low angle of radiation is utilized
for superior DX performance. Taper swaged.
slotted aircraft quality aluminum tubing.
Entirely self-supporting, no guys required.
Recessed 50-239 connector prevents moisture
damage. 12H heavy duty mast support bracket
Roof mount with Hy-Galn 14RMQ kit.
Order No. 385
12AVQ 10, 15 and 20 meters.
The 12AVQ also uses Thunderbird design air

HY-GAIN VERTICAL ANTENNA SPEClflCATION COMPARISON

Hy-Gain Elect ronics Corporation 8601 Northeast Highway Six; Lincoln. NE 68505
Distributed in Canada by l ectron Radio Sales 211 Hunter Street; Peterborough. Ontario

Hy-Gain multi-band vertical amateur antennas
are entirely self-supporting. They require
no towers or guys and go up in just a few square
feet yet they offer remarkable performance.
Their omnidirectional pattern means no rotator is
required. Hy-Gain verticals go up easily with
just a few hand tools and their cost is
surprisingly low.

See your Hy-Gain dealer for the antennas
that give you the performance you want,
take minimum space and have your kind of price.
Hy·Gain verticals.
18HT 6-80 meters.
The only vertica l antenna on the market offering
multi-hand performance without traps. The
Hy-Gain 18HT utilizes a unique stub decoupllng
system to maximize efficiency, frequency
stability and band isolation. It also offers a 50 ohm
input impedance for all bands.

The 18HT features automatic band switch­
ing, V4 wavelength performance on 40 and
BO meters, I ¥4 wavelength on 10 and 15 meters,
Maximum legal power rat ing on all bands. It
is entirely self-supporting and requires no guys.
Heavy duty, slotted, taper swaged, aircraft
quality aluminum with full circumference
compression clamps is used for rad iato rs. The 24'
tower is all rugged, hot-dip galvanized steel
and all hardware is iridited forcorrosion resistance.
Specie! hinged base for easy raising and lower­
ing. Order No. 182
18AVTjWB 10·80 meters.
The Hy-Gain I BAVT/ w e gives you true wide­
band performance in limited space. And now
we've made it even better. T he I BAVT/ We now
has an improved BO meter coil and an over­
size corona ball on the whip to eliminate wasteful
and noise corona discharge.

This antenna is rated in excess of m aximum
legal powe r 10-40 meters and up to 1 KW PEP
on 80 meters. Entirely sel f-supporting,
requires no guys. All tubing is slotted. taper
swaged, aircraft quality aluminum with full cir­
cumference compression d amps.

The I BAVT/we has automatic band
switching and utilizes three air dielectric Hy-Q

~
-
~

e
~

lBAVTIWB 12AvQ



roBias
With Ame rica 's (If II0t the world'sl

awakening to the CB craze it IS curious­
Iy amusing to f ind th at seve ral o f our
publish ing confreres are rising to "cash
in" on a very large viable market . If one
can sti ll bel ieve in altru ism, it would
seem th at a gu id ing ligh t wi ll now shine
and show the CBer the error of his ways
and convert h im to amateur radio. Fr om
most of what I hear I can only gather
that the avprage amateur has little use
for the CBer and that most comments
are generally hostile. What the CBer wilt
then face is the propaganda attracting
him to join the ranks of amateur radio
and lake part in some really exciting, in ­
teresting and worthwhile endeavor while
in reality he mee ts the scoffers, the
jee rer s, and pu t-down ar tis ts who renre.
sent amat eur rad io's e li tist group.

The typical CBet is no t responsib le
for being where he is. He d id not rob
amateur radio of spectrum space nor is
he blatent ly an ti-amateur redio . He has
taken advantage of an existing situation
and has begun to enjoy a hobby . His
ranks do number in the millions and he
does support a very healthy market. He
is highly organized, publicity or ien tated ,
and takes full advantage of all media.
Basically he enjoys.

The only way I can describe my reo
action to a lot of the feelings amateurs
ven t towards CBer s is to liken it to o ld ·
t ime missionaries who feel a call to en ­
ligh ten so me prim itive grou p. Whether
by Puritan ethic or other moral code,
the m issionary is compelled to m ake the
primitive stop h IS unwholesome acnvi.
ties. Perhaps it's envy of a freer life srvle
or the threat that one's own life stYle
leaves a lot to be desired . Regardless, it
means that if we are to be right they
must be wrong.

Amateu r radio has a lot to offer on
its own not at the expense of CB. If we
ta ke as fac t that CBers like to commun­
icate, buy equipment, pu t up antennas,
en gage in public service, seek out awards
and a SL cards and intellectua lly d isre­
gard th e ethics or legality of the situa­
t io n, we can see the possibility of pre­
sen ting an augmen tation to the ir hobby
rath er than a replace ment . What we
have to offer and how we offer it may
or may not be be tter; thIS is debatable
from where you stand. What is true is
that what we offer is dIfferent and
un ique. If you knock what somebody
has or believes just to improve your own
position you are in fac t calling him a
fool. Why should he con tinue to listen

10 you?

I think that if we are no t careful in
our goals we might w ind up like General
Custer at the Little Big Horn . Even
though he believed he was right, that he
w as be tter t rained and equi pped militar­
ily to hand le the situa tion he stilt failed
to conve rt enough Ind ians to help flis
situ ation.

FCC Anomaly

By now most of you have seen or
heard about the ecnco taken by the
FCC on parts of Docket 20282. For the
new Novice th is action is especially tor ­
tuttous as wi th the increased power limi­
tations the new Novice does not have to
buy one rig fo r Novice use and another
when he hopefully upgrades his status.
The new Novice is also in a better cost­
non to compe te for OX , compete in
contests and in general is more flexible
in d ay to day operatmq, He is also oro­
tec ted by the provision that all higher
class licensees operating wi thin the
Novice bands are also restricted to 250
watts input. Techn icians will now be
able to use the Nov ice frequenc ies and It
is hoped that many of them w ill take
advantage of this new provision to in­
crease their code speed in the least cein­
ful manner and perhaps broad en their
enjoymen t of amate ur rad io whi le work ­
ing towards th eir general.

On the other hand, the FCC gives
and take th away . Th is past June th e
FCC announced (withou t the usual t ime
for com ments) that it had approved a
taci t agreement between themselves and
the A R RL to lIterally hand over au thor­
ity to ARRL to give classes and grant
upon compte non of the class, a bona
tide amateur redtc license. This is the
Federal Government delegating its reo
sponsibillty and authority to a private
agency . What this means is tha i the
ARRL will be able 10 publish (with
comme rcially paid advertising) a ser ies
o f license manuals and/or lesson plans
to be used in teaching courses in ama­
teu r radio. Th is wi ll the n become the
"official" FCC sanctioned amateur
radio course . Ind irectly this is also re­
straint of trade in the most bla tent
sense . The courses are to be given pre­
sumably by aff il iated clubs and overseen
somehow by League officials to main­
ta in some sort Of integrity. There is a
prov iso that other publishers will be er­
lowed to submit their publications for
approval as instructional material but it

does put a crimp in the chances of such
material being either approved or used
by many groups.

What th is does hu rt is many smaller
publ ishers whose books and pamph lets
have been alternative study guides for
many years . I am not try ing to d isparage
the Leagues manuals as they are genera·
ally good and serve a very useful tunc­
non in amateur rad io . What I am object·
109 10 is that this gives the AR RL some
form of quasi·off icial government status
that it does not deserve and along WIth
that, makes OST an official extension of
the FCC. This thereby has a simple
economic effect on the other amateur
publications : It puts us at disadvantage
with regard to advertising revenue and
potenti al sales to new amateurs. When
all you will be seeing is League m ate rial
it is un likely that you w ill hear of othe r
pe riodicals and books.

Th is is not e xac tly sour grapes or
grum blings about compe tition in the
normal sense but rather my questioning
of what is and isn't normal cornpe ntion .
In early June when talk of the ARRL
FCC plan was heavy I went to Washing'
ton D.C. with Martin Schwartz of
Ameco to discuss the legali ty of th is
FCC action with Sen . Buckley of N.Y.
Just one week prior Sen . Buckley's assis­
tan t had ceuec the FCC to question
what was going on only to be told that
this idea would not be reso lved for
several mon ths. One week later whe n
Mar tin and I arr ived it had not only
been resolved bu t in fact became reali ty .

In early March , the ARRL sen t out
te i ter s to their adver tisers includ ing a
March 4 th telegram letting them know
that this " idea" was. in reali ty , a fact
that would go into effect in June with ·
out precedent or comment . In March
the League knew this was going to go
through in J une, and still the FCC lied
to Sen. Buckley 's assis tant just one
week before it actually went through . It
seems to be a very neat package , a
strange set o f coincidences that I guess
wou ld normally be described as conu­
sion but it couldn' t obviously apply
here. After all, wha t can the league
posstbtv gain by selling 100,000 new li­
cense manuals. And at the FCC we are
dealing with honorable men and as with
o ther government agencies today , above
reproach .... o f course .

73, Alan , K2 EEK
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UNADILLA RADIATION PRODUCTS

. ... . .... . . ' ,0"
. , I 'lOld ' .. "/--.____oF ......

..
We'll GUARANTEE
no othe r balun, at any
price. has all these
features.

Dept CQ UNADILLA, N.Y. 13849

1. HANDLES FULL 2 kW PEP AND THEN SOME.
Broad·Ba nded 3 t o 40 Me.

'1. HELPS TVI PROBLEMS By Reduc ing Coall Une
Radialion

3, NOW·ALL STAINLESS STEEl HARDWARE. 50'139
Double Silver Plated

4 . IMPROVES F/ B RATIO By Reduc ing Coal( L ine
P,ck·Up

5, REPLACES CENTER INSULATOR. Withstands
An tenna Pull of Over 600 Lbs.

6. BUILT.IN LIGHTNING "'RRESTER. Pr ot ects Balun
-Could "'lso Save Your Va luable Gear

7. BUILT·IN H"'NG·UP HOOK. Ideal For ItlVerted
vees . Multo·B and An tennas, Dipoles. Beam and
QUllds

NOW BEING USED EXTENSIVELY BY "'LL BR"'NCHES
OF THE U.S. "'R"ED FORCES, FAA. RCA. CI .... C N -
DIAN DEFENSE DEPT. PLUS THOUSANDS OF H S
THE WORLD OVER TheY're built to '..t

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches SO or 7S ohm un­
b.lanced (COl li line) to 50 or 7S ohm balanced load.
4:1 model matches SO or 7S ohm unbalanced (coax
line) to 200 or 300 ohm bllanced load.

.... V.... /L ....'lf ..t.f .... H Lf.... DING Df Al US . IF Nor. OIDU D/IEe r
MfRS. OF BALUN5
Te': 607·369-2'985

"U"

if 'S WHAT'S
INSIDf

TH.... T COUNrSI

WITH
BUILT·IN

lICHTNINC
ARRESTER

Our
Wake up ... Before It' s Too Late

Ed ito r. CO :

Having obtained no direction from
the Fede ra l Government . local commun­
it ies are now tak ing action on the ir own
to stem the radio-frequency interfe rence
(R FII problem. untcrwnatetv. their ac­
t ions serve to penalize the rad io opera­
tor rather than to address the design de­
ficiencies in home-enter tainmen t pro­
ducts which are at the hea rt of most
problems. More specifically , 47 states
now have on e or m ore communi ties
wi th laws which can be used to ci te
radio ope rators for caus ing in te rfe rence
to a neigh bor's television receive r, rad io .
or o ther home -entertainment dev ice .
The laws attack the problem from the
standpo int that the redio operator is
creating noise or is a public nuisance .

Lest you think the communi t ies w ill
not enforce these laws, consider the case
of CB'er Don Unde rwood of Arlin gton,

Te xas. Mr. Underwood was convicted
and fined S 100 for violation of Arling­
ton 's anti-noise ordinance. The presiding
judge ruled that his calls interfered w ith
a ne ighbor's televis ion reception .

At present, we have learned that the
Arlington court decision has been ap­
pealed . and that Mr. Underwood has
gone into Federal Court asking for an
injunction against Arlington . But it
should escape no one that if the court
permi ts Arl ing ton to continue en forcing
its noise ordinance against radio opera­
tors, it will set a preceden t th at will at­
teet all Amateur and Cit izens Rad io
Se rvice operato rs across th e count ry .

Isn ' t it t ime we pressed the Federa l
Government an d the electronics indus­
try to tak e steps necessary so as to in.
sure that the consumer is offered home­
en tertainment products wh ich w ill coer­
ate in today 's rf environment?

After all, we have every th ing to lose!

Theodo re J. Cohen . W4UM F
Alexandria. VA

Ed itor, CO:

I was told once by t he ARRL that
they never keep any records of what is
go ing on in the world of CB. Maybe
they should for they have neglected to
mention how the CBers are pick ing up
the ball where the hams dropped it. I
am talk ing about the House Bill in
Congress now refered to as the RFI Bil l.

As you may know. the bil l was in t ro­
duced originally by Barry Goldwater a
couple o f years ago . Th is was publicized
and still is in OST. However, if it does
pass and becomes law it wi ll be thanks
to the CBers by th e looks of th ings.

Missouri Sena tor Eagleton is suooort­
ing th is bill on behalf o f CB.

Th is year there has been several TVI
cases aga inst CBers fought in local
courts based on a city's Anti-Noise Or­
d inance . Th is could well be hams. tn all

(continued on page 78)

July, 1976 • CO • 7



TEMPO 11. 11
So much lor so l ittle! 2
watt VHFI FM hand held
6 Channel capabili t y. so lid
state, 12 VDC. 144·148 MHz
(any tw o M Hz), includes
1 pair 0 1 crystals, euut-in
charging terminals lor n i·
cad cells, s-meter . battery
level meter, telescoping
whip antenna, internal
speaker & microphone,

n..tl-/rIIC __ 'N . $199 ,00CRfOO _.......,......

Tempo VHF/ONE
the "ONE" you've been waiting for

No need to wait any longer - this is it! Whether you are already on
2·meter .nd want someting better Of you',e just thinking of getting
into it, the VH FIONE is the way to go.
• Full 2·met. t>.nd co_.'" 1144 to 148 MHz for t ••nsmit .nd ,-'w.•
Full ptwH lock 'ynlh.,.. (PLU so no m.n,.1 cry.tIlls .r. 'Mlui.... .
Com..et.nd lightweilJht - 9.5" lonillt 7" wid. It 2.25" high. Weight ­
About 4.5 lb•.• Provision. for .n .c~ry SSB Id.ptor. _ 5-digit LED
.eceilll frequency display. • 5 KHz frequency selection for FM operation.
• Autom81ic rlpllllt... split - Mlleeubl. up or down for nOf1l\ll1 or '_'1
op..-ation. • MicrophorM. pow.r COf"c:1 and mounting brlck.t included.•
Two built·;n programm.ble m.nnels. • All.olid Stilt• .• 10 Witts output. •
SuJ*' ..6IIetiv;ly ","ith • crystlll filt... It tt. fint IF .nd E type CBt"lmic fil~
.1 IN ..coud IF . • 800 s.t.c«8b1e ,_iwe fteqL>enci• •• A : ~ II lory g .pil'l
socht• • $495.00

TEMPO SSB/ONE
SSB adapter for the Tempo VHF/One
• s"t-.ctebla upper or low... silMband.• PtuQII directly 11'110 t~ VH FlO,... with
1'10 modifiQlliol'l•• Noil. blal'lkar built-in. • RIT and VXO for full ftaqual'lcy
coveraliJtl• • $225.00

TEMPOICL 14611

, , .a VHF JFM mobi le tren­
sceiver for the 2 meter amateur
band . It is compact . rugged ly
bu ilt and comp letely, solid state.
One channel suppl ed plus two
channel s 01 your choice FREE

144 to 148 MHz coverage a Multifrequency spread 01 2 MHz a 12 channel
possible a Metering of output and receive a Internal speaker. dynamic
m icrophone , mounting bracket and power'cord supplied. A Tempo " best
buy" at $239.00 .

TEMPO
6NZ -

••
. .......

-

MOSI of the .bov. produc ts . r••v.ilabl. II d. ..... t hro ughout Ih. U.S.

VHfll~1017SMH'1
0.__ 0-..__ '" "'_

2W , _ l X1A02 SI _
1_ ,_ l X14'0 Sl19
_ ,_ l X14• • ,.

lW _ 104m " .
_ _ 104 10 ".
_ _ 104)Q •••

TEMPO
CL220

As new as tomorrow! The superb CL· 220
embodies the same general specification s as
the CL-146A, but operates in the Irequency
range 0 1 220-225 MHz (any two MHz without
retuning). At $299 .00 it i s undoubtedly the best
value available today .

TEMPO
VHF fUHF AMPLIFIERS
SOlid state power am plifiers for use in
most land mobile applications.
Increase the range. Clarity , reliabi lity
and speed of tw o- way ccmmumcanons.

The Tempo 6N2 meets the demand for a
high power six meter and two meter
power amplifier. Us ing a pair 01 Eimac
8874 tubes it provides 2()(X) watts PEP
input on sse and 1000 watts input on CW
and FM . Com pl etel y sell-contained in
one small desk mount cabinet with
internal so li d state power supp ly, buut- tn
blower and RF relative power ind icator,

$795.00
The Tempo 2002 .. 2 meters only $695.00
The Tempo 2006.. 6 meters only $695.00

UHf 1400 to 512 MHd
Or,......._ Gulpul _ .......... _

lW " "'" _ Ul'Q
lOW 1_ 70010 12M
_ 7_ 10030 1210

_ _ ClOOZ .,.

._ _ «lOIO ".
_ UJJr l00a "ft_ CCTo... _

H80fiRadio
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*Phase lock·loop (PlL)
oscillator circuit
minimizes unwanted
SpUriOUS responses.

*Hybrid Digital
Frequency Presenta­
tion.

*Advanced Selid-state
design ...only 3 tubes.

*Built·in AC and 12
VDC power supplies.

·CW filter standard
equipment...not an
accessory.

*Rugged 6146·B final
amplifier tubes.

*Cooling fan standard
equipment...not an
accessory.

*High performance
noise-blanker is
standard equipment
...not an accessory.

*Built·in VOX and
semi-break in CW
keying.

*Crystal Calibrator and
WWV receiving
capability.

A BRILLIANT NEW SSB TRANSCEIVER
PROVIDING AN UNBEATABLE COMBINATION
OF ADVANCED ENGINEERING AND UNIQUE
OPERATING FEATURES.

YOU MAY NEVER HAVE OWNED A
TRANSCEIVER THAT OFFERS SO MUCH.

Send for descriptive information on this fine new
transceiver , or on the time proven Tempo ONE
tran sceiver wh ich cont inues to offer reliable , low cost
performance.

H80flRalo
1124 0 W. Olympic Blvd .• Los Angeles . C.III . 90064 213 /477-6701
931 N. Euclid . An.helm , c ern. 92801 714 /772-9200
Buller. Mis souri 84730 816 /679-3127

*Microphone provided.
*Dual RIT control
allows both broad and
narrow tuning.

*AII band 80 through
10 meter coverage.

*Multi·mode USB, lSB,
CW end AM operation.

*Extraordinary receiver
sensitivv 1.3. SIN 10 db)
and oscillator stability
(100 Hz 30 min. after
warm-up)

*Fixed channel crystal
control on two
available positions.

*RF Attenuator.
*Adjustable ALC
action.

"Phone patch in and
out jacks.

"Separate PTT jack for
foot switch.

*Built-in speaker.

"The TEMPO 2020
...$759.00.
Model 8120 external
speaker...$29.95.
Model 8010 remote
VFO ...$139.00.
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,," ~. 'II ~~RBc;RoUGH.-~~_ Kl... NH 03458 _
• Please enter my trial subscription to BYTE . . . •

•

0 $12 One Year 0 $22 Two Years 0 S30 Three Years I
I understand you will send the first issue by return

•
mail and bill me later. If 1 don't like BYTE, all I I
have to do is write "CANCEL" across the Invoice

•
and return it. I will not be charged. I

How ca n I go wrong?

II Name (Please Print) •

'ii~·~•••••.••••••'
RUSH THIS COUPON

NOW
FOR A TRIAL SUBSCRIPTION

TO
~~II

the magazine for people who are
into computers

-
tG-nFREE BONUS! -a,d., rlgll, n_ O-- .

....d ...·11 -'d ;00l

foG-e FREE loI~rlc.to- jfJ"1Engllllll Sli_ R...", •. •
Inllt.... '/)o con..." •
.... lllll . .........Iglll
vol...me. 11'. you,. .
FREE .•. e_ II

'8-YOOl cence. YOOl'
....bK'jpliOnJ

1 -§.-t2-

SUBSCRIBE NOWI
IT'S EASY ... AND
GLlTCH·PROOFI

Send the coupon al the top of
this ad today for a Irlal subscription

to BYTE. We'll rush your lirst
lasue by return mail. Read It from

ccver-tc-eever. If It lan't everything
you want. when you get your

lnvolce later jual write "CANCEL"
and return It 10 us. Thai first

copy la yours to keep. You won't be
charged anything. And you can
keep our Free Bonua gill tool

Every month over 50,000 avid BYTE readers have been
eating up rich, professionally edited articles on

microcomputers . . . for building, for expanding and
for haying downright fun with their own systems.

You'll read and reread super articles on ...
• detailed hardware/ software designs by successful

experimenters, hobbyists and pros
• editorials on the fun of computers .. . electronic music,

video games, hobbyist con trol systems, ideas for
ham radio, model railroading and planes, and lots more

• reviews of upcoming general purpose systems
• tutorial background and sources loaded wi th ideas

for home computers and computer science
• ads by firms who offer computer products you wan t

club information and social activities

,- p..
_.,.". "'"_,_ .. Lt, .'

.......-- ....... ". ''' '-

•
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--
MB-40H

aeavv-outv, twa­
wor1<lng-element an­
tenna for 40
meters, $199.95

&S~.Altle
~ ELECTRO NICS

• • OF.... .... «Cu6o< c~.._
505 Aorport Roaa,~. CA~

C7141 157-7525

TB·2A

- ~:;::::.....-

light-weight. twa­
wor1<lng·element an­
tenna for 10. 15 and
20 meters. $129.95

-----
TB·5HA

-
Heavy-duty. three­
wor1<lng-element an­
tenna scr 10. 15 and
20 meters. ,$189.95

Ask about our 104CN trap vertical for 10 thru 40 meters With optional zs-merer add-on kit,
(Pnces FOe OCeanside. CAl

TB-4HA

$v-
Heavy-duty. four­
wor1<lng-element an­
tenna for 10. 15 and
20 meters. $249.95

SWAN BEAM NfTENNASPKIFICATIOHS For 52-orvn coa.~' fH'(llIne'5

I~ 1.1 1.f~/l /H ~ !II//I!11 1/"" III ;il
,..... 24.1.5 28'.,0'" ". ",,- ,.... .... ....
n..... 16 • 15 " ., " ,"'- ,,... .... ....
~" 6,5.15 ' M ",5 ..- OO .. 11 'Gft " ......... 15.15.15 ... 11-6- ,"'- .... 25 'Gft "'..

Everything you put Into ham radio
comes together at your antenna ,
Than why we put everything
we'Ve got Into makIng Swan an­
tennas the test you can buy.

swan beam antennas are pre­
cision engineered to gIVe you a
full 2QOO-watt PE .P. rating ,
They're deSigned for a VSWR of
1.5:1 or better at resonance.They'll
give you oonmcm gain and they're
built tough and rugged to stand
UP to some of the meanest
environments.

Dorn lose It right where It all
comes together.Get one of these
swan beam antennas and top
Off your rig with a winner. use
vour Swan credit cere Applications
at your dealer or write to us.
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• East Rutherford, N.J. - The Knight
Raiders VH F Club's auction and flea
market will be held on Saturday, Aug­
ust f ath. at St. Joseph's Church of East
Rutherford. Hoboken Rd., East Ruther­
ford. Free admission, free parking, re­
freshments available. Talk-in will be on
146.52. Doors will open 10 AM. Flea
market tables: $6.00 for a full table,
53.50 for a half table. Reserve your
tables in advance by writing to the
Knight Raiders VHF Club. K2DEL, P.O.
Box 1054, Passaic. N.J. 07055.
• New Castle, DE - The Delmarva Ham­
fest will be held on Aug. 15, at 8:00 am
at Wilmington College New Castle, {In­
tersection of US Bts. 13. 40. and Del
141 . 3 miles south of Wilmington).
Easy to get to from 1-95. Talk-in on
146·13173.94/94,147·75/15, and 3905
Ladies program, reasonable food and
beverages available. Tickets $1.75 in ad­
vance, $2.50 at gate. Tailgating $2.50.
Inside tables $5.00. Great prizes. For
more information write: John Low,
K3YHR, 11 Scottfield o-.. Neward, DE
19713with SASE.
• Oklahoma City , OK - The Oklahoma
Ham holiday will be held on August 7
and 8th in the Southgate Inn, in Ok!e­
homa City. For more information write:
Oklahoma Ham Holiday, Box 20567,
Oklahoma ctrv OK 73120.
• Spokane WA - The Spokane Amateur
Radio Council will sponsor their second
annual hamfest on July 17 and 18, on
the campus of Eastern Washington State
College. For more information write:
Spokane Amateur Radio Council, clo
Larry Rasmussen, W7FYU, W. 4132
Kathleen, Spokane, Wa., 99208.
• Reno, NE - The Nevada Amateur
Radio Association will host the "Sierra
Nevada Hamfest" on August 28, at the
California Building, Idlewild Park in
Reno, Pre· registration is $10, unti l Aug·
ust 21, For further information write:
P.O. Box 2534, Reno, Nevada 89505.
• Charlotte, NC - The Charlotte Ama­
teur Radio Club and the Mecklenburg
Amateur Radio Society will be coeret­
ing special events 'amate ur radio station

12 • cc • July, 19 7 6

NC4CM from Freedom Park in Ctiar­
lotte, on July 4, 1976. Special certifi­
cates will be used as OSL confirmation
of contacts with other amateur stations
Special limited edition bronze coins will
be awarded to the first amateur radio
station in each state and foreign country
contacted by NC4CM. OSL cards con­
firming contact with NC4CM will be
handled through W4CO, Charlotte
Amateur Radio Club, 101 West Twenty­
Third St., Charlotte, North Carolina
28206.

• St. Cloud , MN - The St. Cloud Radio
Club's annual hamfest will be held on
August 8, from 10;00 a.m. till closing,
at the Sauk Rapids Municipal Park. Free
parking and ovemf te parking, hot dogs
and pop available. Swapfest and ham
gear sale. Ta lk in on 34/94 and 3925.
For further information contact Bill
Zins WA!i10TO, St. Cloud Radio Club,
P.O. Box 752, St. Cloud, MN 5630 1.
• Flourtown , PA - Friends of WR3AB E
Picnic. Bring Family and Food. Fort
Washington Park, Flourtown, on Sun­
day July 18 , noon. Rain date, 1 week
later.
• Washington , MO - The Zero-Beater
ARC will hold their annual ham fest on
Sunday August t st at Washington's city
park. Free parking auction, and bingo
for XYL's. No admission fee or fee for
parking in the traders row. Many prizes
including station accessories, books and
a handmade qui lt. For info or ticke ts
contact AI Lanwermeye r WN IJOBS, or
Zero-Beaters ARC WAgJFYA, Box 24,
Dutzow, Mo. 63342.
• Ft. Washington , PA - The Mt. Airy
VH F Radio Club (the Packratsl are
holding their annual family picnic on
August 8th in the Flou rt own area of Ft .
Washington State Park (rain date: Aug·
ust 15 ). Talk-In via W3CCX/3 on 52.525
146.5 2, and 222.98/224.58 MHz.
• Vancouver, B.C. Ca nada - The British
Colu mbia OX Club will host the 1976
Pacific Northwest OX Convention Aug·
ust 7th and 8th at the Hotel Georgia in
Vancouver. Registration $20.00 includ.
es the OX Banquet, and OX Breakfast

on Sunday morning. An excellen t OX
oriented program is assured. Advance
regist ration and further information can
be obtained from VE7 BVH· 7 110, 232
St. Langley, B.C.
• Petoskey , Ml - The Straits Area
Radio Club Swap and Shop will be held
on August 14 th at 8:00 to 4 :00, at the

Emme t County fairgrounds on US 31,14
mile west of southern junction of US 31
and US 131 , in Petoskey Michigan. All
amateurs, CBers, SW Ls, $ 1.00 admission
50 cents per table, doo r prizes, lunch
counter, free parking. Talk-in on 3.920
MHz., Channel 1, 146.5 2 MHz. Fo r
more information write: Newell D.
Saigeon, W8HKL, Route 1, Box 425A
Petoskey, Mi. 4977 0.
• La Porte, IN - The La Porte County
Amateur Rad io Clubs will hold their fa ll
hamfest o n Sunday August 29th, at t he
La Porte County Fairgrounds in La
Porte , beginning at 7 AM Chicago time.
Overnight camping available. Indoo rs in
case of rain. No t able or set-up charge.
Paved Mid-wav good food and drink.
$2.00 donation at the door, for info
wri te: P.O. Box 30, La Pa tte , IN 46350.
Talk-in on 0 1·61 and .94 simplex.
• Norfolk , N.Y . - The St. Law rence
Valley Repeater Assn. is holding their
St. Law rence Amateur Radio Picn ic on
Sunday, J u ly 25 at the Nor folk Rod and
Gun Club in Norfolk. Activities include
an Auction, exh ibits, door prizes, Raffle
and more. Tables and snack bar avail­
able. Tickets $2.00 in advance $2.50 at
gate. Ta lk in on .31·.91, .52-.52, .16·.76
For more information contact Herb,
K2TPB at 2 Randall Drive, Massena, NY
13662.
• Puyallup , WA - The Radio Club of
Tacoma is holding Hamfair '76 on
August 2 1st and 22nd at the Pierce
County Fairgrounds, 11 miles South of
Puyall up . Activities include: technical
seminars, women's and children's activi­
ties, contests, flea market, Saturday
evening d inne r and entertainment, Sun-

(Continued on page 74)



Are the miles to the next repeater
or the next two-meter contact just
beyond your equipment capability?
Resolve the problem today with a
Hustler Super Gain antenna. Get a
double measure of improvement
with extra signal gain transmitting
-additional gain receiving.

@S;~

rrs ~6'.C:,fr~N':xPERIENCE!
G6-144A ·6 db. couneer with maximum gain at the horizon! D.C. ground­
ed element. Superior mechanical performance. Used extensively on re­
peaters and fixed station service across the nation. Total height: 117"
80-239 connector. Mounts on vertical pipe up to 1 3/4" D.O.

CGT·l44 5 2 db. gain , 85 " connear with deluxe swivel ball , no holes to
drill trunk lip mount. Includes 17' of RG-58/U. connectors attached,
ready to install arid operate. II

CG·l44 (not illustrated) same as CGT-144 less mount and cable 3/8" SF·2
-24 threaded base fils all standard mobile mounts.

SF·2 " Buck Buster" s/e wave. 3.4 db. gain mobile antenna with 3/8 "-24
threaded base to fit your mount Of a wide selection of Hustler mounts.
(Mount or cable not inc luded).

BBLT·144 3.4 db. gain trunk lip mount mobile, stainless steel impact
SpI'"ing . 17 ' coax, connectors attached. ready'Of easy no holes installa­
tion and operation.

BBL·144 (not illustrated) Same as BBLT-144 except for roof or deck
mounting in a 3 /4- hole.

• Gain 0 1 G6_144A II
compared 10 I 1/2 wive
dipole . Mobile Inlenna glln
compa..d 10 1/. wave
ground plane

BBLT-144

CGT-144
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(luckyfor you, ifyour next
HF transceiver is a TRITON)

The new ultra-modem fully solid-state TRITON makes operating easier
and a lot more fun, without the limitations of vacuum tuhes.

For one thing, you can change hands with the flick of a switch and no danger
of off-resonance damage. And no deterioration of performance with age.

But that's not all. A superlative 8-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest
and cleanest signal on the air.

The TRITON IV specifications are impeccable. For selectivity, stability and
receiver sensitivity. And it has features such as full CW break-in, pre­
selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation,
perfectly shaped CW wave form, built-in SWR bridge and on and on.

For new standards of SSB and CW communication, write for full details
01' talk it over with your TEN-TEC dealer. We'd like to tell you why "They
Don't Make 'Em Like They Used To" makes Ham Radio even more fun.

PRICE 8699.00

TEN-TEe
S I Vll AVILLE, TENNESSU: 37..2

EXPORT: ~T1S LI NCOLN AVE.
CHICAGO, IL LIN OIS, &015.8
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Unplated hardware. We use
a nickel-chrome plating
that defies corrosion.
Cheaper stainless steel.
Our 17-7PH steel wh ips
bend 180 0 and return to
perfect vertical.
Erratic coil winding .
Tight. precisely wound
coils are vital to maximum
range .
Smaller set screws. Unlike
some competitors, ours are
rustproof stainless steel
that stand up to a wrench.

Cost cutting ideas are
fine ... unt il they affect
Quality and performance .
Don 't settle for second
best . Look for the stripes
of Quality.

Great
cost
cutting
ideas
we've
rejected
for 20
years

/
I

the antenna specialists CD•
• mambe, 01 Th " Allen Grou p Inc.
12435 E uclid Ave nue. Cleveland, Ohio 44106
Export 2200 Shames D rive . Westbury. LI N Y 11590
Canada A C S immonds & Sons, Ltd

C1916 by The Ante"". Specialisls Co,
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South of the border down Mexico war is a
veritable amateur radio paradise.

BY JERRY HAGEN, AA6GLD

The Coronado Islands 011 of the Baja California Coast, provided a spectacular
reflection through the clouds and filtered sunlight.

D uring the past several years, a number of
Southern Californ ia Amateurs have been involved
with amateur radio in Baja Ca lifornia. Mexico. A
group of XE2's and six landers have provided com­
munication for the various road races including the
famous Baja- 1,000 which o riginally ran the length
of the peninsula. Another group, called the "Col­
legas Y Amigos" includes the " Radio Club de
Ensenada" and the Southern California Amateur
Radio Mobile Group. Each year this group has one
meeting in Ensenada. one in San Diego and one in
the Los Angeles Area. The meet ings are predomin­
antly social. however the Southern California group
has provided food and clothing for several schools
for the handicapped in Ensenada. While on the
1973 trip to Ensenada, I suddenly realized how little
most W's knew about amateur rad io in Mex ico.

The " Radio Club de Ensenada" has approximate­
ly 20 members, who are mostly business men in
Ensenada. They have weekly meetings for dinner
at their nice club house and participate in many
other events. The club ca ll is XE2EBC and a Swan

transceiver and 2 element tr iband yag i make up the
club station. As is the case in many Latin American
countries, most activities are social, however a 2
meter repeater (XE2EBC 146.22/82) was just in­
stalled in Ensenada by club members including
Erique Garcia, XE2RH.

Anothe r Ensenada group, call ed " Radio Club
ccrsartcs'' has approxi mately 20 members including
some s.w.rs. experimenters and commercial oper­
ators. In Mexico those interested in radio are called
" radio aficionados" which means "radio enthu­
siasts" in English. Most clubs include all " radio
aficionados" which would be synomous to havi ng
USA amateur and ci tizen band operato rs in the
same club.

During the 1973 trip, Tom, K6KS, Mike, WA61SP
and myself met Jose, XE2MX who is the sale DXer
in Ensenada. In fact, he appears to be the only
serious DXer in Baja California at this time. Jose
is an elementary school teacher who has been
licensed since 1968.

According to Jose, there are 3 classes of operator
tickets in Mexico. They are the
Fi rst Class fo r engineers, the Sec­
ond Class for operators and the
Third Class fo r Novices. The exam
for the Second Class license in­
c ludes a theory exam and an inter­
national morse code test of 10
wo rds per minute in sending and
rece ivin g . Th e ope ra tor li cense
does not denote call sign or men­
tion amateur radio but does con-
tain a photo of the licensee. It is
possible that the operator license
would also be used for commer­
c ial purposes and that the First
Class ticket is simila r to the regis­
tered profess ional engineer in the
US. In add ition to his Seco nd
Class operator license, Jose has a
station license which denotes
amateur radio, lists his name, ad­
dress , ca ll s ign and max i mum
power which is 250 watts.
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Mex ico is divided into 3 regula r ca ll areas which
are XE2 for Northern Mexico and Baja California,
XE1 fo r Cen tral Mexico and XE3 fo r Sou thern
Mexico. The Revilla-Gigedo Islands which are re­
motely located in the Pacific Ocean about 500
mi les from the Central Pacific Coast of Mexico, are
considered a separate country for OXCC and is the
fourth district. All islands apparently are assigned
the XF prefix as the Radio Club of Ensenada oper­
ated from " Todos Santos" Island at the entrance to
Ensenada Harbor in 1973 using the call XF1 EBC
and in the past year SC\m, XF1 A, has been active
from Santa Margarita Island which is on the Pacific
Coast of Southern Baja California.

The ARRL equivalent in Mexico is the LMR E or
Liga Mexicana de Radio Experimenters. The LMRE
has a bureau, monthly magazine called Onda Corta
(Shortwave) and a call book of Mexican amateurs.
The dues are 200 pesos a year which is approx­
imately $16 US. As Ensenada is almost 1,500 miles
from Mexico City and separated by the Sea of
Cortez. LMRE activities are limited. however. there
is a Mexican Net each night ' on 75 meters which
provides information similar to our ARRL official
bulletins. Each year an LMRE National Convention
is held in some part of Mexico wh ich is attended
by many of the Radio Club of Ensenada members.

Being a Dxer. XE2MX works 80 thru 10 meters
and has over 200 countries wo rked. During the past
year. Jose has been applying fo r many DX Awards
and as of this date has received OXCC, WPX.
CQDX-SSB, AJ D. WAS . and several other awards.
He has also become very active in the COWW and
ARRL OX co ntes ts. particularly on c.w. which is not
as popular as s.s.b. in Latin American Cou ntries.

In 1974, Jose was given some cubex quad
spiders, however bamboo is di fficult to obtain in
Ensenada, so he obta ined an old 2 element tri­
bander fr om another XE amateur but was ve ry un­
happy in th e performance as it was difficult to work
Europe. When Jose mentioned his disappoin tment
with the tri band Vagi during one of our 75 meter
schedules. I told hi m th at I would be glad to obtain
some bam boo and bring it down on my next trip to
Ensenada. Meanwhile several DX bulletins reported
the 60 prefix being used in Mexico for the 1975 Pan
American Games. so. I asked Jose if he could use
the 602 prefix and noted that it would be good for
the CO WW Contest. Upon inquiry, Jose determined
that the 6D2 prefixes would be used through the
month October. About this time Phil . W6DOX called
on the phone and asked what I was doing for the
CO WW Contest which really got me thinking about
a trip to Ensenada. On our next schedule I asked
XE2MX if it would be ok to bring the bamboo, put
up the quad and do a bit of operating in the CO WW
Test. Jose replied that he was not busy that week­
end and would be glad to have visitors.

Immediately, I began to gather material for the

The " Radio Club de Ensenada" Clubhouse with 2 efement
triband Vagi.

quad which included 500 feet of scrounged =14
wire, bamboo which was obtained from Cubex, a
7 toot mast, an old AR-22 rotator which had been
repaired by WA6ISP.

On Saturday morning of the CQ contest, Phil and
W6DQX and I lett West Covina at 6 a.m. and about
8:30 a.m. we crossed the border and started down
the Baja California highway which now runs nearly
1,000 miles to the southern tip of the arid but
beautiful peninsula. The coastline is rugged barren
clif fs with many beautifu l beaches. A peculiar
cloud fo rmation over several close islands reflec ted
and fil tered th e sunlight in a spectacular manner
as we traveled down Mexico Highway # 1. Th is
"cuenta" or toll road is we ll maintained and has a

" EI Gran Simio" descending from XE2MX's tower after
installation of the Triband Quad.

July, 1976 • CO • 17



•

Jose, XE2MX and the new Quad. At one time separate
Mobile Cal/signs were issued in Mexico, and Jose held

XE2PMY.

110 km (68 m.p.h .) speed limit which made the
$2.40 toll we ll worth while. About 10 a.m. we ar­
rived in Ensenada, a coastal town of about 30,000
population which has an exceptional harbor. The
surrou nding area is fai rly rugged wi th agriculture
incl uding the vi neya rds of Santo Thom as, cattle and

CQ Contest Committee Member W6DQX (r) presen ts
XE2MX the certificate for the high XE score in the 1974

CQ WW CW Contest.
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truck c rops grown in the mild arid climate. The
city 's industry is rounded out by fishing and the
touri st trade from Southern Cal ifornia.

Upon entering the city the observant amateur is
surprised by the maze and variety antennas which
are present. They include Quads, Yag is and lengthy
coax fed dipoles which are probably used for low
frequency (2 MHz) ship to shore communication.
Several 4 element Yagis approximately a Hy-Gain
204BA were placed on buildings which are most
likely util ized for government and commercial com­
munication to Mexico City. Afte r finding our way
through the busy st reets we arrived at the home of
our host Jose, ZE2MX.

After exchanging greeti ngs with Jose and his
famil y, we began assembly of the qu ad elements.
We also relocated his tower from the ground to the
top of a small detached buildi ng which will even­
tuall y be Jose 's ham shack. We mounted the 25 foot
tower on a pair of old hinges from the junk box and
installed the mast and rotator on the tower. We
rai sed the tower and secured it with one set of
guys. With th e additional mast the tower was ap­
proximately 35 feet high and was quite sturdy.

Assembly of the quad became difficult as the
space was quite co nfining, but after seve ral tries we
got it together on top of the small building beside
the tower. Phil suggested we place the boom across
the guywi re and pull the quad up with rope. This
proved to be an excellent suggestion and it did not
take long to get the quad bolted to the mast. Whi le
thi s work was in progress, Phil managed to grab his
polaroid camera and got a shot of WA6GLD on the
tower which Jose quickly entitled " el gran sim io"
which t ranslated to Engli sh means " the big monkey"!

By then it was late afternoon and we were anxious
to see if the quad worked and to find out if the
co ntest co ndit ions had improved on saturday after­
noon as had been predicted by Dial -a-Prop. Upon
tun ing up Jose's Swan transceiver we found the
s.w.r. approximately 2.7 to one on all three bands
(10, 15 & 20). This was not shocking as we had not
employed any matching and had used a sing le feed­
line for al l three elements. Afte r rotating the quad
we co uld see that the front to back rati o was out­
standing and that reception appeared to be ex­
cellent.

Jose then called CQ on 15 meter and our doubts
about the S.W. r. were dispelled when an immediate
pi leup of JA's called. Phi l hurridly brought out the
log sheets which had been provided by CO's con­
test director, K6SSS and 6D2MX was quickly in the
thick of the co ntes t action. Of course operating at
21240 MHz prov ided a frequ ency absent from " W"
QRM and QSO's at over 100 per hour were made
until the band closed. Just before dark Jose and I
moved the mast with the 75 and 40 meter dipoles as
it was very close to th e quad.

We the n took time out for a fine Mexi can dinner



prepared by Jose's XYL Hilda; which was quickl y
inhaled by the " hungry Gringo's." About 0300, GMT
oao's on 14 MHz slowed down so we spent the
evening on 40 and 75 meters. The best rate of
aso's was on 75 where over 300 contacts were
made in a little over 2 hours. As we hit the sac k
after a long day we were anxious to see how the
quad worked on the long haul from the west coast
of Mexico to Europe.

When dawn came the 14 MHz band opened with a
bang to Europe and the previous days work seemed
well worth the trouble as quite a few nice European
Multipliers such as OHONI , HV3SJ , YZ, UB5 and
many Western Europeans were worked.

During this opening we had diffi culty getti ng the
6D2 call through to several Europeans. It seemed
that the number 6 was often ommited or misunder­
stood by the Europeans. Of course we were asked
the country many times, de spite the fact that our
zone 6 report indi cated a Mexi can o r Revill a Gigedo
Island station. We had a fine breakfast while enthu­
siastically discussing the nice opening and th e good
performance of the quad . Phil and I chuckled as
Jose said that during the night he had dreamed
about " work ing Afri cans on Long Path" .

After breakfast, we QSYed to 15 meters and
worked W'/K 's, the Carribbean , and Latin America.
The only African worked was 5L2A, however seve ral
EA8's and one EA1 in Spain were heard on 21 MHz.
At the outset of the operation Jose stated that he
had received noti ce of a temporary ban on EA
contacts due to diplomatic problem s between the
countries, so these stations were not called . Ab out
1830 GMT, Jose listened on 28 MHz and worked
some South American stations with fine signals. The
quad was then rotated to the East Coast US, but no
W's were heard except for the 5-9 signal of W3AU!
Later on one W4 was worked and W6RR brok e in

apparently copying on backscatter over a distance
of about 160 miles.

About noon Jose and myself went to the local
supermarket for some soda and cerveza. I was
surprised to receive a combinati on of dollars and
pesos for my $20 bill as in the normal tourist areas
a separate drawer is kept for dollars. A quick ca l­
c ulation showed the amount to be right and it was
back to Jose's with refreshments to finish the
contest.

The best period for a high rate of contac ts was in
the early afternoon when W/K's were worked at a
rate of over 150 per hour for several hours. This
run was followed by another good JA run as the
contest c losed. The 17 hours operation had resulted
in 1385 aso's or 81 an hour which made the effort
well worthwhile. A speci al Pan-American Games
a SL was sent by the bureau to all th ose wh o worked
6D2MX. It was interesting to note that th e W3ASK
Dial-A-Prop predi ction which ca lled for poor co n­
ditions at th e beginning of the contest with an im­
provement to good condit ions on Sunday was quite
accurate. The European openings on both 40 and
20 meters were outstanding on the West Coast.

At the c lose of the contest Phil , a mem ber of the
CQ Contest Committee presented Jose with his
ce rtificate for high Mexico score in the 1974 caww
CW Contest. We then began the trip up the beauti­
ful Baja California coastl ine to the Cal ifo rnia border
wh ere we c rossed after a short wait at th e US Cus­
tom s Inspection Station. All in all the performance
of the quad , the band conditions and th e hospitality
extended by Jose and his fam ily had provided a
most pleasurable weekend. Once again , I was im­
pressed with the spi r it of mutual enthus iasm and
fell owship experienced between amateurs of all
count ries. •

Amateurs Work With Superwalk '76
Twenty-seven amateurs of the Chicago FM Cl ub. WA90A C, recently

provided commu nica t ions for the Met ropolit an Ch apte r Ma rch o f

Dimes Superwal k. The walk w as originally scheduled May 2. and

walke rs got as far as the natt-wav point befo re the trek was halted

because o f inclement weather.

T he reschedule date . May 23, w as brigh te r and 6,000 p lus walkers

completed the twenty mile trek t o help ra ise vital fund s for programs

in bi rt h de fec ts prevent io n. T hree separa te ro utes started in the

Northwest. Sou t h, an d Sou thwest port ions o f the ci ty, a nd converged

o n Gran t Park near dow ntown . CFMC se t up net contro l at t he p ark

in WA9LA I's van, and posted amateurs at each of twelve ch eck ­

poi nts a long the three routes. In addi t ion, an amateur w as assigned to

each o f the route chairmen, and several amateurs were assigned as

" flo a te r"ca rs a lo ng the routes. The WA9ABY 146 .16 /16 and 448·

.75/4 43.75 repeaters we re used, as wel l as severa l two meter, a nd 220

MHz channe ls, for coo rdi na tion.

C FMC Public Reta ticns chai rm an, J ay Greenwald. WB9KNN.

worked fu tl-tirne t o ge t t he story ou t o n the amateur radio assistance.

and PR appeared o n both local tel ev isio n, and film footage was Shot

for a na t ionall y d istribu ted mov ie on Superwalk .

Bernard Wortham . March o f Dimes poster child, l inens in as Ja y
Greenwald, W89KNN, o f the Chicago FM Club, radios checkpoints

along the Superwalk route.
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CQ Reviews:
The Clegg FM-DX 2 Meter
F .M . Transceiver

BY HUGH R. PAUL. W6POK

T he Clegg FM-DX 2 meter 1.rn. transceiver is the
latest offering since that company went to a factory
direct marketing program. I finally managed to get
my hands on one of the units and satisfy the curi­
osity aroused by all the advertisements. I can tetl
you right now that the Clegg FM-OX is the Cadillac
of the f.rn. only, tow meter transceivers.

The physical construction can only be described
as rugged. All of the circuit boards are mounted on
an extremely heavy extruded aluminum frame, which
accounts for a good percentage of the total weight
of 6V2 pounds.

The circuit boards themselves are the best.
Heavily clad glass epoxy is used for all seven of
the boards used in the unit. Heat sinking for the
amplifier circuit board has been improved over
earlier production units, by the use of a sink with
greater fin area.

Operating features include a six digit LED fre·
quency display that is large and bright enough to
be read in extremely high ambient light. The sixth
digit is illuminated only when the plus 5 kHz fre­
quency select switch is thrown. This switch is 10·
cated next to the LED readout on the front panel

and is of the toggle type. which is more convenient
to throw when going to or from a split channel re­
peater then is the rotary type switch used on some
transceivers.

The three knobs below the digital readout, labeled
receive frequency. select from left to right 1 MHz
steps, 100 kHz and 10 kHz steps. Frequency cover­
age is from 143.5 to 148.5 MHz, an important point
for MARS and CAP operators.

The transmit offset knob in the lower right corner
of the front panel selects simplex and plus or minus
600 kHz offset for standard repeater operation. If
you have non-standard frequency splits employed
by repeaters in your area, there are three additional
switch positions for which crystals may be pur­
chased.

A seven pin miniature socket is provided on the
side for connection of tone generators and remote
control functions. Provision for an external speaker
is provided at the back of the unit.

An indication of "state of the art" design is the
use of 18 digital integrated and 5 linear integrated
circuits. In addition to the 6 display LED's are 3 field
effect transistors and 28 Bipolar transistors.

The Clegg FM-DX 2 meter I.m. transceiver. (Photo by Sandra K. Pauf)

20 • CQ • July, 1976



U2 .1 te U' .I M!IJ
!RjOet' .... to "Uhor "her

IU .S to Ife .s IIHI
lOG _n ll . uu

to T,·.,".. l l1 ~'· r ~

T.~.u,T

\

"U ltZ
f--; 'fI~ 8 .~" un H. l., ." Il(l!CTDIl

~.

1
Dll IWE. DIllVI~ DoI Jf [' ...", • • • • •

o •0'
'P"D9rO_bh Dhleer; • II t ... Il.ZIC1 to n .llC1

A

....,
fl L l( ~

o (0 (0

o
\,..-- ---~OfS lH.

Fig. 1-Block diagram of the Clegg FM-DX frequency synthesizer.

7'112

••

,

••

0'

u

1M.' to ".~. •~.]=~- ,.~

'"L
''''55

""Tlv!
ElLn.

". ~~=I=~' U u
M .U IIQ

Receiver
The receiver is of a sing le conversion design,

w ith an Lt. frequ ency of 10.7 MHz. Dual gate MOS­
FET' s are used in the r.f . and mixer stages. Follow­
ing the mixer is a four pole crystal fi lter. Another 4
pole crysta l fi lter is between the first and second
i.f. amplifier stages. Clegg has a " bette r idea" with
the availability of optiona l Lt. c rysta l f il ters for those
of you who may be operat ing in particularly trouble­
some areas. The FM·OX may be ordered with either
six pole or eight pole filters in place o f th e two four
pole filters used in th e standard production unit.
The additional cost is $35 and $54 res pective ly.

If you already own one of the ear lier Clegg FM­
OX transceivers and would like to change filters, no
problem. The more selective filters are the same
physical size as those supplied as standard, thus
retro-fit is easy. As to cost. I would suggest that you

I ca ll Clegg direct via the toll tree number listed in
their advertisements.

Two in teg rated ci rc ui ts are employed in the re­
ceiver secti on. One serves as the last Lt. amplifier/
d iscrim inator and the other as the audio power

I ampl ifier. The latter supplies a min imum of 1.3 watts
I to a la rge 4 inch speaker mounted on the bottom

cover of the transceiver. Needless to say, audio is
more th an su fficient fo r mobile use.

Receiver sensi tivi ty is rated by Clegg as a maxi -

mum of .35 mi crovolt for 20 db of quieting. The unit
tested reached a 20 db quieting figure with .24
microvolts app lied. Sque lch threshold is posit ive
and tighten s up slowly over a wide arc of control
rotation . Squelch at th reshold opened with .1 micro­
volt appl ied.

Performance of th e receiver proved to be tops in
both fi xed and mobile operation. No intermodulation
was expe rienced at any time, but in all fairness I
mu st state that I d id not have the opportunity to
test th e rig in one problem location, which seem s
to get th e best of receivers, regardless of desi gn.

Synthesizer
Frequency stabi lity on both transmit and receive

is determined primarily by th e stab ili ty of the syn­
thesizer. Th is one would appear to be pretty much
sta ndard in design, but in performance is outstand­
ing for its stability. A s impl ified block diagram of
the syn thesize r is illustrated here, see fig. 1, and
is self expl anato ry as to the frequency divi sion,
comparison and mix ing scheme.

If you are not fam iliar wi th the theory beh ind
phase locked loop synthesizers , you will find more
theoretical descript ions of their operation in rev iews
published in January and February issues of CO.

Clegg clai ms cali bration accuracy of p lus or
minus .0005% after 15 minutes warmup starting at
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Fig . 2- 0veralf block d iagram of the FM-DX transceiver.

25 degrees centig rade. The unit tested was within
that tolerance figure and after warm up, long term
drift was negligible. Internal trimmer capacitors are
provided to permit periodic calibration against an
external standard.

Transmitter
Modulation of the transmitter is direct f.m.

achieved by a single four stage IC operational am­
plifier and a pair of clipper diodes. Clipping level
is adjustable with a 10 K pot, following the first
stage. Deviation adjustment is by means of another
10 K potentiometer fo llowing the third ampli fier

section. Maximum deviation avai lable is about 8
kHz. Audio is appl ied to a varicap diode across the
tank circuit of the voltage control oscillator.

The multiplication and mixing scheme employed
to reach the 146 MHz reg ion is illustrated in the
block diagram, fig . 2. The power amplifier module
consists of a three stage, fixed tuned microstrip
band pass amplifier. The power output capabili ty
of thi s module is 35 watts or more. The power ampll­
tier is a CTC-B40-12. This device is used a great
deal in commercial service where continuous duty
and high reliability are required . Special ci rcuits to
protect against mis-matched loads are not a neces-

Spectrum analyzer photograph of the
FM·DX. In band spurious was better
than 60 db down from the carrier level
and the second harmonic measured
44 db down from the carr ier level.

(photo by Sandra K. Paul)
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sity with this device and are not incl uded in the
Clegg design.

Modulation quality of the transmi tte r is excellent
if on the ai r reports are to be believed. I have no
reason to doubt th e comments received, since wave­
fo rm analysis of the modulated carrier looks FB.

In band spurious was better than 60 db down
from the carrier level and the second harmonic
measured 44 db down from the ca rrier level. If you
have been observant up to this point you are now
asking, "What is that spur I see in the spectrum
analyzer photograph that is only about 34 db down
and approximately 5 MHz removed from the car­
rier?" The answer is a 30,000 watt f.m. broadcast
station located about a block from the lab where
the spectrum analys is was run . Some changes were
made in the lab setup that resulted in this signal
beating into the front end of the analyzer. This same
signal showed up last month in the test of another
piece of gear and we did not discover the error until
the article had gone to press. Our problem will be
corrected within the next month, when the broad­
cast station begins operation from a new location.
In the meantime, please accept my apologies.

Power output in the low power mode measured
600 milliwatts and in the high power mode measured
from 35 to almost 40 watts, depending on ap plied
primary voltage.

In the low power mode the transceiver draws
about 4 amps, which is pretty high for such a small
amount of power outpu t. Obviously you won' t want
to run the transceiver on a Ni-Cad battery pak. In
the high power mode, current is 10 amps o r more.

Conclusions
The Clegg FM-OX comes with a Turner dyn amic

microphon e and a mobi le mount ing bracket as sta n­
dard equipment. I li ke the microphone, but not the
mounting bracket.

The bracket is very sturdy, but the two knurled
knobs that slip through the brac ket and screw into
a threaded hole on each side of th e transceive r are
a rip-ott artists drea m. I'm not picking on Clegg
alone. Most manufacturers seem to loose thei r
imagination when it comes to the design at their
transceiver mounting brackets. I'm going to keep
complaining until a good theft proof bracket is
standard equipment with every manufacturer. It
would help if you would complain also.

Perfo rmance of the rig is really a joy. It does
everything Clegg claims it will. If price is no object,
why not step up to a Cadillac? _

An interior view showing the c ircuit boards and very
rugged construction. All of the circuit boards mount on
an extremely heavy extruded aluminum treme. (Photo by

Sandra K. Paul)

"HSAI'PECIAi"
AnTEnnA HIT

It' s the no comoromise. 88·foot, 4-band an­
tenna. It has absolu te ly no loading coils. The
September 1975 Issue of CO has a compre­
hensive article (on page 35) telling you all
about this unique antenna.

Antenna functions as follows :
75180 mele.. _ h..' ·.....n .ntenn. lbod,rect,on.IJ
40 meter, _ IWQ-h.lf-whel·m-ptI.toe 12dB 9'I',n, b,dlfect,on"'l
20 meten _ lour-h"'f·wnet lm•• ,mum r.hll'on ,n ..x.. p.nernl
lS mete.. _ lour-h.lf-wne,·,n·ptI_loe 14dB 9'1"". bldrtect'on.1I

Kit includes:

100 ft -450 ohm o pen wire ladd er line
100 ft - solid copper anten na wire
S - . ntenn. insul.to rs
1 - 4 : 1 ferrite balun
1 - reprint of CO art icle

Comp"t. kit, post.,. p_id ; 538.00
PLEASE ..-.deft«. 0< "'_I' o<dtff onIl'

IECHSJlIF ISSOCllIES
r.o. 801 130

OLIN COlE. lEW YORI 11541
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Here's an easy way to put out
a signal from a small piece of property

• • •uSing unique trap constructIon.

A Mini Multi-Band A ntenna for
Mini Real Estate

BY KEN CORNELL, W21MB

T he following article will not reveal any revolu­
tionary new ideas for an antenna design, as it is
only a description of how one amateur solved his
antenna problems living in a bungalow on a small
lot , and obtaining a fairly efficient multi-band an­
tenna, including 160 meters, using practical and
proven means of construction.

Many amateurs are faced with the problem of
wanting to operate on the lower frequency bands,
but have insufficient property to contain the normal
type of doublet or inverted "V" antenna configura­
tion, and quite often end up using a vertical.

A vertical can be an excellent antenna. but if not
located over an efficient "ground plane," the results
can often be quite disappointing. A ground plane is
normally formed by installing wire radials, l ike the
spokes of a wheel, with the antenna located at the
hub. The length of these radials should be slightly
over a v. wavelength at the lowest frequency , so
this could be an insolvable problem fo r small prop­
erty sizes.

After 40 years as an active amateur living with
property sizes that offered no serious problems as
to antenna lengths, I suddenly found myself living
near the ocean where property prices dictate that
a 50 by 100 foot lot is a sizeable estate.

The first item of importance after getting settled,

6~ t long wire stl' bs _ each end ...~

Coaxia l cable ta ped to
antenna alter installing trap

Fig . 1-Details of the antenna trap construction.
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was to string up an antenna. Since 160 meters is
one of my favori te bands, an antenna for same, was
most important, as well as using the antenna on
the other bands.

My first thought was to put up the longest piece
of wi re that the propery wou ld accommodate and
use this with an antenna tuner. The simplicity of
just stringing up a piece of wire was offset by the
complications involved with purc hasing or con ­
structing a good tuner, plus the nuisance value of
constantly "fussing" with the various LIe funct ions
to obtain proper transmitter loading and minimum
s.w.r. when changing bands or moving around in
same. This gave me reason to think otherwise.

Using a tape measure and an eye-ball est imate
of the house size, garage and their relationship, I
figured that if I started the antenna at the basement
shack window at the front of the house and ran it
up to a stick mounted on the front roof eave, then
over the roof to a stick on the garage peak and
down to the far side of same, I could get up about
120 feet of wire in an inverted "U" shape.

This length is close to a Y4 wave on 160 meters
and I could use it working agai nst the town water
supply system for a ground . To eliminate the need
for an antenna tuner for multi -band operation, I
decided to install traps for 40 and 80 meters.

r t dia. plastic pill bottle

Strain inSIJlator

Vent and dra in ho les at eac h end

Inner
conductor



VERTICAL
ANTENNA

HANDBOOK
Compi les 22_years wonh o f
ma le",1 from .he page. of
CO on vefllcal an t" " n,
theory , de.,gn ,"51.II 'I,on,
constrUC lIon Covers ver­

r""" arrays, 'eed,ng ."d
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Please Mod me copies,

Name Call _
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State Zip Code _

CO Megui".
14 Vanderven ter Avenue

Port Wnhi nllton, N.Y. 11 050

ependability
THAT'S WHAT

YOU GET FROM
SENTRY CRYSTALS.

Be c a use Sentry communic a tion c rys­
tals a re the most stable, relia ble

crysta ls available. Anywhere . At any
pnce.

Sentry c rys ta ls are made to the lat ­
e st stete-of-the-e rt specifications from
the finest qua rtz. And they're g old­
plate d lor long-term reliability.

Since Sentry has the la rg es t se mi­
p rocessed crystal bank in the world,
we c a n c usto m-m a ke c rysta ls for any
rig. A n y frequency. Fa ster than any­
one else in the business.

We process our orders quickly and
efficiently, too. And we stand behind
our work . Wit h solid guarantees .

Ma ybe that's why people who count
on communications count on Sentry.

Send for our comp le te 1976 cata­
log. It 's just $1 .50, deductible from
your /irst order. It may be one of the
best communications investments
you'll ever make.

cq

Zi pSta leCity

Address

Na me

Phone: 4051224·6780
TWX 910-8 30-642 5

----------------------- -------------------_.__ ....----_...

~
Se ntry Mig . Co.
C rysta l Park
C hickasha, ous. 73018

Please send me the complet e 1976 Sen try Cete.
log immedia tely. Enclosed is a check or money
order lor $ 1 SO.

C rystal Park. C hicasha, O kla homa 7301 8
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That 's all it takes to get
a copy of the USA -CA
Record Book delivered
to your door . Order
o ne or two tod ay and
start collect ing coun­
ties for one of amateur
rad io 's mo st prized
awards, USA-CA.

14 Vanderyenter Ave.

Port Washington , N .V.

11050
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A trap is nothing more than a coil with a capac­
itor across same, and when placed in an antenna
it will act as an insulator at its resonant frequency .
Most all of the commercial tri-band beams and
multi-band verticals use traps in one form or an­
other.

An antenna trap in an antenna when operated off
its resonant frequency will act as a loading coil and
this will shorten the total antenna length required
for its lowest frequency, whi ch in my case was
desirable.

My experience with trap-type antennas in the
past, was eventual trap failure, due to weathering,
so the fi rst order of business was to build a durable
trap for 40 and 80 meters. Since a trap operated at
its resonant freq uency is located at the highest r.f.
voltage point in the antenna, the co nstruction of
same is most important to eliminate chances of
arc-over, leakage and general deterioration from
the weather.

I decided to wind my trap coils on 2" diameter
plastic pill bottles that I obtained from a local drug
store and wind the co ils with #18 wire that had a
heavy Teflon insulation. Thi s would take care of
possible wire corrosion as well as providing di­
electric stability .

The next problem was the selection of a durable
(weather-wise) capacitor, that co uld stand up to
high r.f. voltages. I decided to use coaxial cable
for the capacitor for several reason s. There have
been many articles published in the past on making
home-brew traps, but as I recall , they used a fixed
capacitor and the co il required pruning and fussing
with , to achieve resonance. All coaxial cables ex­
hibit a capacity between the inner conductor and
the shield and by using the proper length of cable
to provide the necessary capacity, the inner con­
ductor is connected to one side of th e trap co il and
the shield to the other. The cable also offers ideal
weathering constants as well as being able to stand
up to high r.f. voltages.

Approximate capacity value per foot for common
Coaxial cables are as foll ows:

RG-58 28 pI
RG-59 21 pI
RG -8 29 pI
RG-11 20 pt

Structural constructi on of the traps is most im~

portant. I used a common egg shaped strain insu­
lator and fashioned two 6/1 long antenna wire stubs,
that wo uld permit soldering the fini shed traps into
the antenna.

I drilled a hole in th e cente r of the pill bottle cap
and bottom to pass the antenna wire stubs, and a
few extra small holes around the periphery of same
for drainage. With the cap removed, the insulator
with its stubs was inserted into the bottle and the
cap replaced.
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My ARRL LlC /F slide rule calculator, based on a
capacity of 75 pf, indicated that I would need some
24 turns for 80 meters and 10 turns for 40 meters.
The coils were wound in normal fashion and the
wire ends were dressed thru appropriate hares and
soldered to the antenna wire stubs. I checked the
finished coils using a fixed capacitor and my grid
dip meter indicated I was in " target" range.

I don't run high power, so I decided to use RG-58
cable for the capacitor, and cut a piece of cable
about two feet longer than required. The attach­
ment of the cable to the trap is important, as we
don't want it to hang down from the trap and fly
around in the wind. I removed the cable jacket
and peeled back the shield to suit the length of the
coil form. The inner conductor is now placed on
the outside of the coil parallel with the coil axis and
is soldered to the antenna wire stub. The shield is
now trimmed and is soldered to the other wire stub.
When the traps are inserted into the antenna. the
loose end of the cable is taped to the antenna to
secure same.

The next step is to trim the cable length to pro­
vide the proper capacity for each trap to resonate
it at the desired frequency in the 40 and 80 meter
bands. If a grid-dip meter is available, this is no
problem, however another method can be used.
The ant enna trap can be installed in series with the
receiver antenna, as close as possible to the re­
ceiver, and it will act as a " wave trap" and at­
tenuate a received signal at its resonant frequency .
By tuning the receiver to the desired portion of the
band for trap resonance, the cable is trimmed to
achieve maximum attenuation. If a strong signal or
background noise is not present, a signal generator
can be used.

Since the cable length, to start with, is cut de­
liberately longer than required, it is a simple pro­
cess of nibbling away to achieve the necessary
capacity. After each cut, be sure that the shield
does not short-circuit the inner conductor. The final
trimming is done by pruning the shield only, as this
will leave an insulated space to prevent arcing . The
cable ends are then protected with coil dope.

I used # 14 copper-weld wire for the antenna and
starting at the transmitter feed point, I soldered the
40 meter trap into the antenna at 32 feet and the
80 meter trap at 60 feet, and then added another 50
feet, making the total length 110 feet. After I in­
stalled the antenna, I used a length of coaxial cable
to feed same and grounded the shield.

I fired-up the transmitter and checked the s.w.r.
on all bands. 80, 40 and 15 meters looked very good
and for some reason , 10 and 20 meters were ac­
ceptable, but 160 meters was high. I cl ipped a 4
foot length of wire on the end of the antenna, but
the s.w.r. indicated that I was going the wrong way.
I finally ended up removing several feet and ended
up with the best s.w.r. on 1815 kHz with some 108



total feet of antenna.
I have been using th is antenna for over a yea r

and while I do not co nside r it a "DXer" , it does
keep me on the air and permits me to kee p in touch
with many friend s and various Nets. Conside ring
the fact that the horizontal po rtion ave rages only
some 25 feet high and only consum es 70 feet of
real estate, r am very pleased with its performance.
By increasing the height of the ve rt ical portions at
each end, thi s will in turn reduce the horizontal
length requirement. The inverted " U" configuration
that I use was only to suit my particul ar situation.
Other arrangements such as an inverted "L" o r " V" ,
etc. ca n be used .

In conclusion, I would like to mention that several
months after erecting thi s antenna, I put up a 47
foot vertical with a trap for 40 meters at 32 feet. I
use the same ground system and for 80 and 160
meters, I use base loading. Using both antennas in
many co ntacts, the inverted " U" won almost 90%
of the time as to sig nal strength.

A final note, is to mention the fact that there are
many occasions where a capacitor is requ ired in
an antenna feed circuit that is exp osed to the
weather such as a beam antenna driven element
using a " gamma" or " T" match, etc., wh ere coaxial
ca ble could be used instead. _

No more overcharging
Longer battery li'e
Simple '0 make

Battery Charge Monitor
BY MITCHEL KATZ, W2KPE

Fig. 1-Circuit of the ba ttery charge monitor. K is a
d.p.s.t. e.c. relay. S is a s.p .s.t. momentary push button

switch and J1·J3 are chassis mounted e.c. outlets.

latching circuit of the relay causing it to drop out.
No further c harging can take place unti l the Start
button is pressed again. During the charge period
a second neon lam p on the monitor witt be lit in­
di cati ng that a.c. is being fed through to the equip­
ment plugged In for charging. Setting the timer
clock for On at 12 noon and Off at 4 a.m. (16 hours)
provides a convenient method to tel l how much
time remains untit a full charge is reach ed.

Construction of the monitor is st raightforwa rd .
Precaut ions should however be taken to prevent
shock due to the potent ial involved. The use of a
plastic enclosu re is recommended but if a metal
case is used, do not permi t any wiri ng to come in
contact with the case. If a ground lead is available
on the a.c. li ne this sho uld be attached to the case.

This ve ry simple unit has proven a great con ­
venience In ca ring fo r all those Nicad battery
devices _

NE, K
'.J:/

/',,
I-/h

f--- -.--.--

s

24 hour I r-..
tome,

clock

VVith so much electronic, photographic and other
equipment USing Nicad batteri es for power these
days, keeping the batteries fu lly charged can be­
co me quite a nuisance. Most instruction manuals
specify a 14 to 16 hour charge time to full y rev italize
these batteries. They also caution against ove r­
charg ing them.

At first a G.E. Automatic Timer cloc k was used
and set up for a 16 hour on-off duty cycle. This
worked fine but once du e to unavoidable circum­
stances the a.c. was not di sconnected from the
charger during its off time. Later the batteries went
on charge for another 16 hour period ! To prevent a
recurrance of this the Charge Monitor was built and
now this problem has been resolved .

The Monitor plugs into the a.c. soc ket on the
timer c loc k, however three outlets are provided on
the monitor unit so that you can pl ug in you r 2
meter transceiver, electronic flash gun, and what­
ever else may require charg ing all at one time. To
operate the battery charge monitor, advance the
clock di al so that you just tri gger the clock On
switch. One of the monitor neon lamp indicators
should light at thi s time indicating the presence of
a.c. into the uni t. To sta rt the charge cyc le press

•
the Sta r t button on the monitor. This wil l pull in the
co ntro l relay and charging witt begin. A set of latch­
ing contacts on the relay w itt hold it in position unti l
the 16 hours are up and the clock switches Off.
Once the c loc k has switched off thi s wi ll break the
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1975 CQ World-Wide
OX Contest
CW Results

BY FREDERICK CAPOSSELA, K6SSS, DIRECTOR

T he 1975 World-Wide OX Contest
turned out to be the largest in his­
tory - with a record-breaking 3,802
logs received (1858 Phone/ 1944
C,W,), Which makes the annual Fall
event more than twice as big as any
other OX contest in the world.

And, lead ing the way on c.w. last
Novem ber was EABCR operated by
former winner OH2MM who came
mighty c lose to breaking the Single
Op-AII-Band record.

Single Band honors went to CX4CR
keyed by CX9BT who inched closer
to becoming the first to break the
one million point barrier on c.w.

The battle for top USA All-Band
went to W3LPL who nosed out
W6MAR. Interestingly, all USA Top
Ten used 160 meters lor extra multi­
p liers.

The big news in the Multi-Single
category was the new world's record
set by the gang at FY7AK with a 4­
million plus effort,

In the Multi-Multi division, that
Potomac powerhouse, W3AU, led
both the USA and the World. While
the Club Competition once again
went to the invincible PVRC contin­
gent. Congratulations on another
grand effort !

Eleven New Maries Set
In addition to the FY7AK Multi­

Single record , world marks were also
establi shed by CX4CR on 14 MHz.
and by KV4FZ on 3.5 MHz, Congrat­
ulations are in order too to new rec­
ord holders W5WZO, ZL3GO, CT31
OZ5DX, YV10B, CV4DL, VK6HD,
UT5BP and 4X4NJ.

Doesn't Anybody Stay At Home
Anymore?

Or at least at the same place they
operated from last year, The way
contesters move around fr om year to
year, you can't tell the players w ith­
out a scorecard. For example, re­
member VS5MC? Well this year Mau-
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rice wasn't in VS5, he was in a-reno.
While last year's 30200 was this
year's VE3EZM; HS2AIG turned out
to be KA60X; VK2BKM became
OE1AKA/3 ; even yours truly caught
a jet for the alumni reunion at
WA2ZAA. Somebody who surprised
everyone by not going anywhere was
OH2BH - he stayed home and set
a new European 20 meter phone
record. Being at home, however,
can have its drawbacks. WB4KS E
had more trouble creating a pile-up
this year than last when he was
28 MHz. world top from WB4KSE I
KW6. K4KOB had the same problem,
in 1974 he signed KG6SX, But one
guy had the best of both worlds, he
got to operate both WOBWJ and
KH61PY on phone during the same
weekend. His secret? He's a pi lot fo r
Western Airlines.

Your-Secret-Is-Safe·WIth·Me
Dept.

Once again I promise not to reveal
the call of the European who decided
that this year nothing would be left
to chance with his log. So, using the
" Belt and Suspenders Technique" ,
he proceeded to mark a neat " X" in
both the Phone and the C.W. box of
his summary sheet.

Nor will I identify the K6 with 13
dits at the end of his call who spent
a fruitless hour at sunrise Sunday
morning (14 to 15 GMT) calling
OH1XX, UA10Z and 4J3A on 3.5 MHz
long path without getting so much as
a QRZ from them.

Busted Calls;gns-A Revelation
Busted call signs. Where a valid

contact has been made, but the call­
sign gels logged incorrectly because
of human error. Due to phonetic and
language diff iculties, it' s easy to as­
sume that the problem is confined
exclusively to phone.

However, analysis of tape record­
ings and logs over several years

shows that the problem is just as
prevetant on c.w.-believe it or not­
as on phone. But how can that be
since c.w, is a much more precise
method of communication?

What creates the problem is im­
proper technique - not sending the
callsign of the station being worked
so as to give him the opportunity to
cha llenge and correct it if you've
got it wrong. It cost a lot of people
points this year. And, so, a word to
the wise before it might cost you
more dearly.

Do;ng It The Hard Way
Congratulations to the steadfast

contestants who triumphed ove r some
murderous callsigns. Like the gang
at CT3/0Z50X whose inverted calf
insured that nobody would pass them
by thinking " just another OZ," And
also to WL7l BP/WN7 who had to do
it all in the QRS segment of the
Novice band.

The scores turned in by OA8V and
VK5HP are truly astounding, too,
considering all they had to punch
their way through was super-sharp
operating technique - and 2 w. out.

From One Extreme To Another
The signal you heard from OJ3KR/

OA4 came from a OTH up at 11 ,000
feet where Jurgen was conducting
equatorial experiments at the Obser­
vatorlo de Huancayo in the High
Andes. Meanwhile, down at sea level
on the other side of the gl obe, the
Multi-Sing le operation at G4EOK took
place aboard the historic cruiser,
HMS Belfast, anchored permanently
in the River Thames opposite the
Tower of London. It's now a floating
museum and visitors are welcome,
contact G3HZL.

Oops
The trophy for Single Operator/

All Band Phone operation in the
Caribbean /Central America will be



•
I

The 4 0 meter full-size 2 el. at DJ5PA.

ex 1AAC and OA4AHA operouing OC4A.
Thei r 40 mete, q uad sure helped boost thei r

scorl! .

Third place Mu lti-5ingfe YV5ANT operated
by YV5AAQ 11.1 and YV5ANT lr.) p lus

YV5AAS. YVSBNR . YV5BZT.

•.- .'. .!Iii;' ,. ..1-..
<;

VP5AH with some of Ihe goa. thl' helped
him make 100 K on 2 1 MHz.

Single Dp/All Band Ch..,p OH2MM who
()perated from EABeR . aTH is 2,000 h .
aboYe sea level , but surroun<Wd by mountains.

..
~..--

The FY OBH I leam broke both t he Multi-Sin­
gle record and the 4-m iltio n poin t barrier.
KP4TIN . F50 Q. F20a . Thev al$O ctecec first
in th e unoffic ial color ful shir t compet i t ion.

Overcoming I jawbreake r <:8115igo , CT3/ .
OZ50X ran up 3.4 mill ion to take second
Multi-Single. Congrals to DZ5DX labovel and
teammates OZ lLO and OZ6XT who hauled
neill"lV 300 Ibs. o f gear 10 a spot on the eilSt
coast o f the Island, 600 ft . aboYe Ihe wlter.

4 X4U H pilotlld 4 X4RD to $lKond place on

2 ' MHz.
O K2BLG J ASI EV /JDl
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· ,3.322.6 11
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.2,488.990

.2,000.986
1,371.216

. J, 174.412
1,l09.634

756.7504
718.788
656.623
648.456
617.865
494 .€93

. 40 1,785

. 375.550

. 335.535

. 294.59 1

. 191,769
11 2,484
105.110
104.280
78.953
73.503

. 62,443

Ohio Vall,y Amateur RadIo AliOCi.tion .

OX Club $cor.l
Rh"... Ruhr OX AU<fCl.llon
Kaun. PoIvted'ln ik lnllltute R.C.
OX·Club SAAR·PFALZ .....
o..lyMJon* Rltglon R-.;tio Club . . . ...
SudOtuuche OX·GrU()pl.
L....per!he'm OX Group .
O.., ish OX Group
Ol nel Contest Group .
YU OX Club. . . , .
Clnld,.n OX Assoc i. t ion .
MolCOW Radio Club. . .. . .
SP OX Club. , , . . .. .. , ..
Voroshjl~grad Rad io Club . . . , .
Lvov R.cl io Club . . .
Exeter Contest Group .
Toronto OX Club . .
Kill c.n.r Activ ily Group .
UrulJU-V OX Club .
Raoeho Club of Bulcha, • .
Vester. Rad io Klubb.
lmpe,,-' College ARS .
C.lprv AR A
Unlv of SOUth....pton Rad IOClub
Rad IOClub Varn.
Oub SK5AJ .....
Tallinn Radio Club
Selionl AR .I , Cesen.
L.A,B,R,E .
Len ,"grad R.C. . .. ., . , .
Winnepeg OX Club . . .. . .
YV CW Club. . .
$tllwoka OX Rad io AtSOCi.lion ...
Royal Navy ARS .
Swin OX Club .
Greate, Peterborough ARC
Tell. V-' . Mel. Rad.o Club

.43.5 19.660
. .. 37 ,018.285

. 14.93 1.280
12.333.516
12.237.462
10,525.825
.8.312.849
,6.025.327
.5,525.969
,4 .243.055
.4 .229.684
,3,69 1,286

. ..... 2,966.932
· . .2.958.076
· , . . 2.971.492
· ... 2.940.249

.2,752.937

.2.694.3 16

.2,457,17 1
,2.422.350
2.161 .562
1.711 .960
1.639.274
1.288.329
1.265.052
1.178.574

821 .805
803.406
528.393
521.502
303.592
298.692

.. 27 1.882
255,115
22 1.44 1
205.1 10
193.510
151.018

U.S.A. Club Seo,.1
Potomec Valley Rad Io Club.
Fr....klord Rad Io Club ...
W"tern Walhi"9ton OX Club
Southern C.hlomia OX Club .
RId'lardlOn W", 1Iu Klub
Murpny 'l M..alden. . ..
San Diego OX Club
Indy OX ',rl
North Flo rida OX Associll lon
Central 01'''0 OX A$IOCia llon .
Northern C.l iforni. OX Club ..
Centra' Virgin ia Contest Club
Bufl.lo Area OX Club . . . .. ..
South Florid. OX Alsoeillion .
Southeastern OX Club .
Texas OX Soci ety .
Dell. OX Auoci 'lII iOfl .. ,
Northern Callforni. Contt'$! Club .
Arizona OX Club..... , .
ContM!'Ctieut Wirele" Auocillion
Wife" " InU iNte o f the Northealt
Southern New Engl¥ld OX AlolOClat.on ,
Willarnene Vallev OX Clu b.
Order of BOI led Owls of New York
Northe rn lIhnois OX Associll ion
E~tern Iowa OX ASSOClll lon.
M,d'l,9¥' OX AlolOCilt ion
Blu"}" " ARC
Alamo OX Amlgol . .
Four Lakes ARC
North Alabama OX Club,
Knighu 01 the Round Table
Well Palm Such ARC . .
Can ton ARC.
Rockfo rd Amateur Rad Io AUOCllt lon ,
Southeastern V"gin" Wire leu Au 'n
Jol iet Amlleu' Rad io Society
Colorado Contelt Consp<rlCY.

awarded to Louis C. Skoczek.
WB9AJF/6Y5. Inadvertantly, the name
of TI2WX appeared as the winner in
last month's Phone results. Apologies
to both contestants.

A Plea In Writing

I'm making it aga in this year be­
cause nobody took me seriously last
year. My plea about not recopying
logs. I guess not everybody agrees
with me that recopying a log is a
pain in the neck. Because this year
we still got hundreds and hundreds
painstak ing ly re-printed line by line
from a dedicated band of re-copytsts.
Fellas, please, please just make a
readable photocopy or carbon of your
log, rewrite any illegible calls, take
out your dupes, score it and drop it
in the mail. Contests are supposed
to be fun. Spend your time on anten­
nas or getti ng ready for the CO 160
or ARRL Tests.

Capossela's Farewell Address

It isn 't going to be easy. But with
th is year's Contest Results, I must
reluctant ly announce my ret irement
as Director of the World-Wide OX
Contest.

38 isn't exactly ret irement age, but
the press of business and family re­
sponsibi lities makes it necessary at

this time. Amateur radio has been
an important part of my life for 25
years. But it has never meant more
to me than during the 10 years that
I have served on the Contest Com­
mi ttee. For I've had the priceless op­
po rtuni ty to meet and visit with hams
around the world and been able-no
matter what language we speak- to
share our common passion: OX
contests.

As Director of the OX Contest, I've
served with a dozen of the most tal­
ented and dedicated men I know ­
the members of the Contest Commi t­
tee. I don't say that because they
agree with me. They often don't. But
I know that whatever is said is said
with only one thought in mind - a
heartfelt conviction to do what's best
for the Contest. Not only are they
good men. They're experts. The num­
ber of contests they 've won is stag­
geri ng. As is the number of call signs
they've operated from al lover the
world. The Contest is in very good
hands.

Before I close , I would like to thank
some special people. First, the man
who taught me everything I know
about running a OX contest, Frank
Anzalone , W1WY. And Dick Ross, AI
Dorhoffer and Dick Cowan of CO
whose unswerving commitment to the
Contest made a tough job a lot easier.

And to contesters everywhere who
have given me your opinions and
your support over the years. Thank
you. It' s been an extraordinary ex­
perience. And a pleasure. I'm going
to miss it.

Credit Where Credit Is Due Dept.
No one deserves your thanks more

than the 12 tireless members of the
Contest Com mittee who produced
the 1976 Results from more than 545
Ibs. of logs we received th is year.
Our Chairman. Frank Anzalone,
W1WY; and members Gene Walsh .
K2KUR; Bob Cox , K3EST; Bernie
Welch, W8IMZ; Dave Donnelly.
WB2S0 N; Dick Norton, W6DGH ;
Lar ry Weaver, W6JPH ; Glenn Ratt­
mann, W6MAR; Jim Neiger, W6BHY:
Phil Goetz, W6DOX ; Larry Brockm an,
WA2EPO and Fred Laun, W9SZR.
And to Kim Smith at CO who made
sure all logs got to Cali fornia to
start with. And our special thanks to
Daryl Kfebter. WB8EUN, and his wife,
Olga. for all thei r help.

That's it fo r now. Good luck with
your antenna work over the summer.
Just remember, i f It d idn 't fa ll down
last year. it probably wasn't big
enough. The C.W. Contest th is year
is November 27 & 28 (Thanksgiving
weekend).

73, Fred. K6SSS
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HB9KC

-

JA6SVP

contests , , , DH6DX. Great long path openi"g
on 40 meters to USA on Sunday afternoon
.. , DH1VA. Called YV 10B for 3 hours on
160 ... OK 1ATP. My apologies totheWafld
JA gang. Mountains killed all signals from
thew areas... DE l ELW/ 3. This is the result
of 48 hours o f concen tration and of bringing
125 kg. of radio gear and antennas from Den.
mark to Madeira. , . CT3/0Z50X . Sorry to
disappoint many who had hoped that we ware
port able on Kure Island , , . KH6AS/KH6,
This con test has shown me amateu r rad io
fro m a new and in terest ing point 0 1 yi_ , ..
TF3KX. Thought I had new one (4J2A) until
I reed OX bulletin , , . VP5AH. I haven't much
time 10 operate because only 1 week has pas­
sed from my marriage' .. .JA9BOH. Saturday
I could nOI work in my shack but I did work
at my company . Hi' ... JHUGX. Leider ging
15M . Beam wieder kapunI , , . DL011. Tool<
part to give Sicily multiplier to OX operator,
and we found much fun . . . lT9TAI. 80
meter 80tennllS betwee" the two 360 foot
tower, of old and well-known Motala Long.
wwe Stalion .. . SK5AJ. 73 for ~met"ican

boy, ... UK2BBE . Enjoyed the contest using
a special call this year thou!tl old one,
UKJAAO, sounds better... 4J3A. We are cc­
timislS IIoOd are looking for good condK in eo
'1M contest in 1976 ... UKSMAF . I got
much pleltSUre from talking on the cootest.. ,
UL70AO, I am sorry' about the bad operating
fro m some stations in Europe on 80M ...
UA3LM . 73 and much success in umpi ring
t his con test . . . UA3YH. I heard many W/K
stations on 80 but with my power I couldn' t
get through , , . UA6LLT. His cen was
CT3XOZ, or was it CT3/0Z0 May'be CT30Z?
How about e T3/0Z5 OX? What was it? . . .
UTSBW. Had to climb tower in a rainstorm in
the middle 01 contest to turn t he beam, al ·
most became a silent key .. , PY2FAW.
Greatest thrill when 9M8HB called me , ,
CEOAE . KA2WM , KA2AC, KA2USF live less
than 3 city blocks iNlay. Much OAMII ...
KA2WF , Had planned to operate multi ·bIInd
with Quad. dipoles and vertical but typhoon
June winds wiped us out! ... KA60X. Boy , it
is great being on the other endl When the rare
ones CIIU you. That 's living' ... VP2MIA
(W7IA Opr.) Biggest thrill was not repl.cing a
diode in the L·4B power unit at midnite, but
having the diode at all' .. _ VP5GS lW4BAB
opr.!. Losl about 12 hrs· - neKI year I'm not
going 10 bowl or sleep. 73 .. , WA 1AFM/vP9.

•

home as well SM £lBDS. The pileups <Ire
still a big t hr ill HB9AJY , It W8$8 pleasure
to climb up on the pol. o f the beam at 0200
GMT because the _ighl of the snow was
doing strange jokes! ... HB9ZE. Fint morn­
ing operated 10/ 15 with the 80M dipole by

mistake ... but it worked anyway! ...
YUJe Y. The only station wOt'ked on 20 long
p.nh W85 W7NQ .. YZIISRJ. Reduced my dupe
count by signing atter every 050 ; 5111183 sta­
tions with very b<Id memories . .. EABeR
IOH2MM. Opr.J. Ethics I...., 5Of\"I8thing to be
desired. W's u$ed to /Jbsefve " KN" better in
former t imes.. Nobody "'"OWl what "5 Up"
means, milll'ly didn't know where C5 was lo­
cated, etc.. . CSAJ IOpr, OL7AHI. Never
called one stenon. relied on CO'," Had beam
NNW all the ti me (turn by Armstrong method
AM62 ilnd h..,1 • peg leg, so keep beam in
on. position II ... ZE3JO. 80 meter band
cteer of traff ic and jamming unti l 22002 on
30th. . . ZEtKV. Most ell good OX drowned
out here by Eu rope. Very litt le heard fro m
South America .. . EP20 0 . Last time I work­
ed the CO WW Contest was in 196 7 when I
was world high on 7 MHz , _ . .. 4 X4 RO
(Opr. 4 X4UH l. Would have done better if
some Russian stations were not afra id to
050. Evidently my call was pi rated on 160
m. du ring the contest , although I was not on
t hat band , .. 4 X4NJ . The good o_s: Wol1<. ­
ed PJ9JT on 40 ; the bad news: Missed JT 1AT
on 80 . .. 9V 1SH . I suggest that contests be
limited to the lower 30 or 50 kHz 01 each
bane!. This would ease tune-ups and allow
room for non-contestants 9V lS0. Enjoy·
ed the contest much more th last year. Will
be on again neKt year 9M2FK . Have been
off rhe air for 35 yean VK4RU . Just a
token appearance. Was too busy fOl'" full parti­
eipation ... VA1AA , Between work and
sleeping, had almost no time for the contest.
Will do my best not to work this weekend
neKt year, but won't be in Guam then, either
· .. KG6JEU. Biggest non-th rill was when
linear gBIIe up the ghost ... KG6JAA . Much
more di fficu lt to find mult ipliers t his year .. .
KH6CF , Condi tions we re ei ther too bed or
t oo good for my CAP " . KH6IFU/KH6. Put
up S/8 W8\le ver-ticel but 2 days before contes t
it blew d own, so cu t out bent section and
back up to % wwe. It works! , . , KH6HSW.
Operated for many hours withou t contac ts on
160. Seems last twO years inlerest has d rop­
ped o ff . . . KH6CHC . Had hoped to be back
multi-bend this year, but my Quads get blown
down in a 100+ mph wind . . . ZL3GO. The
trip to Gibralter was I troublesome one,
through 12 customs via EA7, CN8, to ZB2
· .. DH3XZ IOpr, of ZB2XI . Two hours be·
fore the contest started, a storm wind decided
for me to go single band on twenty . I'm still
tearching for my 80/40 delta loop antennas
· .. DN4XG. The only W6 Jlltions worked
land heard) here were on 40 meter long path
· .. LZ 100. I got my Ihrill to work EA8CA
on siK bands ... DL7AV , The first time since
1948 that I heard no signals on 10 meters duro
ing the CO WW CW co ntest... G30YY , If
nothing else, the slow rate of scOl'"ing demon­
strated how uncomfortable my operating
posi tion is, so I took time OUI to re·arrange
th!, shack . .. G3JKY. I had the leel ing q uite
often that I was work ing a memory keyer,
rather t han real operator, thow perfectly sent
but mono tonous reports .. . G3TXF . Eyer see
%. inc h guy wi res grow to 1% · inch in t reez­
ing fog? .. . G3GAL. Second day alarm clock
lailed to awaken me a l 0400. Missed 3 hours
14 MHz opening , . , G3PVA, Still king of the
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A beam 6 feet off the roof doesn't do too
well ... WB2NDA. Disappointed not to hear
even 1 wate ry JA on 2 1 MHZ ... WA2MBP,
After 8 fantast ic 20M Pacific opening, I went
do¥vn to CIItch 80 hour's sleep I t 4AM. The
ned thing I knew it was 5 hours later. Why
mel ... WA2AJN. Wkd longest: Jl ring ever of
JA's, but not one VK or ZL or LA 01'" KL7 . .
W3AFM . eonelK EI S tinkO! . . . WA4UAZ.
P29MO sure had nice signal on 40 meten ...
WB4KSE , Not as busy as when I was KG6SX
last yHrl ... K4KOB. Ever heW<! o f iso""
tr ies? EKcercising in opposi tion to 80 immov­
able object, In my case, that object being the
east end we$l C03St" ... WA5VOH, Usual
terrific t hundel"$torm on Satu rday nigh t . , .
WSCKA . WOI'"ked Bl JA's during one hour;
lo st one hour the second mom ing when rain
no ise rose to 20 db over S9 during the passage
o f a cold front . . , W5WZO, Wish more OX
st at io ns were aw are of long pat h open ing, on
40 mtrs, 4J3A was 20 over 9 here Su nday
morning . , . WBSOT X. Long path 40 in to
Europe· receiving much lou der than they re­
ceivi ng 1,1' . , , K60W. Operated portable in
Santi e ruz mtns. Used 6 gal of gas for MG w t
· . . K6aZ/6. I don' t want to talk about it ...
K60e. Two n_ countries on 80 made the
''Suffering'' worth whi le ... VE3DXV/W6.
Was my fil"$t contest, didn' t score a lot of
poinlS but had a lot of fun! Win do better
neK! yearll .. . WL7IBE/WN7. Awful con·
ditions but I didn't h.....e enough sense to Quit
· ,. W7APN , Working EJ!lA in Ireland on the
Io~ path. He peaked at 300B over S9 when
he 050'ed W6COF before me and flded to
58 Hi Hi ... W7JLU. Fin ished building my
WB4VVF Accu·memory keyer day before
contest . Found it I tremendous help ...
W8KFL. Believe it or not we had thu nder·
storms in Illinois in Nov.1 Sure didn't help the
sta tic level IIf'IY . •• K9UON. Lynch George
Jacob,l o r Somebody .. . W3YIK. When W5's
end W~·s tak e me into Europe on 80, you can
be $Ure all is not we ll on 3.5 MHz... W1ZM
tccr. WA2CLOI. 80M. produced many excnc
zones on long path . , . W6PVB. Yawn! Ho pe
condx pick up or I'm going t o sit home an d
list an to t he d ial tone ... WA3ATX , N_
antennas and no homework made operat ing
th is one a pleasu re .. . W;E:EE . Biggest th rill
by far was Ihe tong path JA's on 40; Although
they were not strong, t hey were much ellSier
to work than Europeans - - What does that
mean? , .. WA l STN,

On the whole, fun to participate ... TF31 AA.
On Monday after the contest I had an eK.
mination in my medical course . .. I1EFe.
My fint CO WW Contest WIIS in 19 52 as
G2BW. Still Ihe best contest and hape to
make many more . .. 9H 1CH. Big thrill wol1<. ­
ing JAJONB Ion 1,8 MHz I for first ever
PA·JA 050 . .. PAj!lHIP. OAP operation is
fu n but contest operation is di ffeicult , . ,
SP leON . Yuggghhhll . . . GMJlNAN . Went
single band because t broke both shoulden
tome months ago and did not th ink I could
manage to operate the whole t ime. Now 69
years old and 45 years II h am! .. , GM6AV.
Like your contest but hate rewrit ing these
logs, so t his year I hwe made cop ies. Hope
you w ill accept that , . . SM5BAS (Amen · ­
we prefer copies 0 1 your origi nal logs, fellas
· , , Ed,) , Took part in the motn-op from
SM£!PX bu t couldn' t resist doing a b it from
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JAIVP " 10,0301 02 " 18 Arm.nl. OK2B fC , 27,"51 229 " "JA1YOJ " 9,861 " " " UG6AG • 33,372 233 .. .. OKIMAA , 25.298 2..0 " " TROPHY WINNERS(Opl'. JA1GOII ) OKI MI N , 2(,"11 111 ae "JA9SY 8,988 " 21 ,. Az.,b.ll.n OK2BSA , 2U60 131 ze 60
JAI PAO " 8,750 n az " ,""'. A 113.436 378 " .. OK2PAW A 2LU3 201 " "JA6AP " 8,330 .. ,. 73 UD6DHC " OS. ., 10 ., OK2PBBG A 15."!j.() 153 " "JA9AOf " 8,18" " ., 73 U06DJJ I" 170.892175 zs .. DKlTFH , 11.816192 II " Single-Operato r All Band
J£3££J " 6,900 118 ae " UD6CN 3.5 18.i60 183 1 33 OK3YCA , JO.695 155 13 se
1.. 5NAF " 6.683 n •• 73 U06DHU 1,800 108 s zc OK3TC K • 10.318 " ,. ..
JA IWl " 6.293 " •• •• OKIKI , 8.946 119 •• sa

EABCR [Opr, Ville Hiilesrnaa. OH2MMJ.. ,GAX " .848 .. I' I' ON,gl. OK2lU , 8.704 101 " "JAI H£V " " .224 " .. ., Uf601 • 7".529 303 " .. OK2SWO A 7.620 115 11 " World C .W. Trophy
JA IHP " " .10" .. 16 22 OKIAI" , 7.381 10.. •• "JH2 NYI " 3.516 " 13 II K.uktl j,t.n OK280H A 7.242 124 •• 31 Donor: larry l e K ashman, W2AB
JA281 " s.aes " " •• UL7lAW A 376,IU 705 51131 OKIATI , 4.655 31 ,. ee
J..2.IJA •• 3.094 " 13 13 IJll.... .. 121.U2 ",. 33 .. OK2BCI , 4.264 az ,. 31
J"'3AR M •• 3.040 " •• ., UL70..... .. 117.J2.. U O ,. 10 OKIA£H , 3.905 " 13 ez Glenn R attm a nn , W 6MAR
JAOel •• 2.113 .... " 15 UL1 0...0 •• 88.265313 .. ee OK2BBl , 2.UO " " zo
JH3BRC •• 2.379 62 10 " UllPQ •• 36.512 132 ,.

" OK3CWU ... 1.652 " • " USA C .W. Trophy
J...2£G •• 1."82 73 •• I' UL10f •• 11.346 .. ,. " OK3TRP , 1.456 .. • " Donor : Frank ford Radio Club
JAIBBI •• 1,152 "

, r UL1TA M •• " .929 ..5 73 " OK2Sll , ." " s "JA2HLX '" " 13 " UL7EAH •• m " 1 • OK2KIR , 500 15 1 13
JR3HLY •• 60. "

, 1 ULn... •• '" I' • I ' OKIFBH ,
'" • • • In a k i A lco r t a , EA2 1Asnen •• m " s • UL1QH 21159.192 m "" "",.. 10 1.101 33 10 "1... IAAT •• " • • • UL1WF •• 4.836 IlIO 13 18 OKITW " ... " 1 II European C .W, Trophy

lH3111N/4 .. 11 s , • UL7,... 14 125.904 643 " .. ,,,'. 73 61,212 3SO " " Donor : W3AU Operaton.lA5.X: 1 60.225 302 " .. UL1GAA 72.080 B9 21 ss OKI"TT 21 2" .080 I J9 ,. ..
'81"" .. SO. IOO 254 10 " UL1P..O •• 46.310 )00 15 " OK2RO 21 18.156 121 " ..
JHIRFM •• 39.133242 73 " UL1CT •• 46.190 2&8 15 .. 7 OKUN 21 10.660 " " "lA2tKR •• 38.118225 73 " UL1U •• 17.248 140 10 " OKIASQ 21 3."92 .. 13 73
JA2rNO •• 34.209 190 " .. ULn"'K •• " .928 60 " " OK2P£0 21 2.480 33 13 18 Chester Moore, K P 4 E AJ
J.. IGON •• B .ll5 232 " " ULnaf •• ... " 1 10 OIl.2IlRT 21 1.092 " 1 •
JAI"CU •• 31.612 159 " .. UL1'8Y •• ". • • , ocseo 21 '" 10 1 • Carob.lC,A. C .W. Trophy

'''"'
•• 2" .310161 " 33 UL11AN r 11.508 S02 33 " OK2 A8U 21 .. • , •)...70L£ •• 24.014 III " " UL10F 39,20" 325 , as OItIASS 14 39.&10 m " 50 Donor : Harold Fox , W3AA

JA2AIR •• 22.13" 159 " " UL 7J"'W •• 31,195296 18 " OK2KR .. 34.3U 178 " 58
JIIO WW •• 17.390 1..1 " " UL1P.M OKIOVK 14 33.Gl8 269 zz ..
JAIlSA •• 11,061 US 20 " a.s 46, 980 369 " " OK]CAU I" 19.152121 " " J im W. Jack, Z E 2 J H
uzcc •• 11,OSO 129 " " UL1JG .. 31.016293 rz " OK3TCO I" U .282 99 se "J"'.rvov •• 12,996 121 18 " UL1GAV •• 16,291 153 10 aa OKIO"'V I. 12,512 " 33 "

African C .W. Trophv

JH 4AOF •• 8 .569 " 1823 UL1N...F 11....012.. 10 " OKIAIN 14 1 .112119 " " Oonor: Groden Marshall . W6AA
JAI HOM •• •.'" .. 18 " UL7LA •• 1,OSO 92 • " OK3YOP I.. 4.028 58 II "J...6GPR USO 58 " " Ut1BAG •• 5.248 81 • " OK2BOV 14 3.136 99 " 20
J"".IJU/I .. ' .000 .. " II OKIPCL I. l.272 33 , 15 A le x M . K o n n ik o v , UIBlAG
J...4JIG •• I.SO" "

, 1 KI,gh lz OItIDWA 1 13.931 594 " "JA6DC •• 1.092 " • • ,."" A 529,620 1030 51153 OKI"PP , 38.080 33" " " AJi.n C .W. T rophy
JA2UHY •• ..... " • • OKIOKR 1 36.136 305 11 55U.8N"N Donor : Japan CO MlJ98ZineJH2 NDI •• U. "

, • .. 13.100 580 II 39 OK2LN , 11.248 301 1 "J"'OC N •• '" " • • U.....u. 7 16.&l1tH 10 " OK2YAX , 8.624 139 , ..
J"'3SCT •• ... 18 • • UM8 NSL .. ". , , • OK2sew 1 3.608 56 ,

"JA2R£R •• ,.. 15 1 • U.8MAS OKIFS III , 3.399 " • 10 K ata s h i N o se, K H 6 1J
JA2SUG •• m "

, • ••• 1,456 109 ,
" OKIOOS/P 7 1.464 " • " Oceania C .W. Trophy

lA6SVP 3.5 12.120114 "" 01t30. 3.5 SO,IIO 62!l 15 ..
JA80HV •• ' .000 " 18 " T.dJjk 01t101.3.5 "6.992604 10 56 Donor :M.... i A .A .C .
JAIOOT •• 5,108 55 .. " 011 lOOK 3.526.800 293 .. "UI8A£ , 64.005 303 " 50
JA2H N' •• • .340 " 15 " UJaAQ 33 3.700 " II .. OK2HI " 24.461 330 II ..
"'" •• 3.024 51 13 .. 01128[.. 3.520.625 J90 " .. Singl.·Operator Si ngle B and
JA30N8 •• m .. 1 • UJIJAS I" 115,661 114 " 10 0lllV02 3.5 11, 766 214 " "UKIJ ...S 3.5 '" " 1 ,
J...7NI ... ... 15 • • OKl EV " 16,338 " 18 • "JHIL II H •• "

, , , T..rt<omln OKI NR 35 16.225 262 , .. CX4CR (Opr. Manue l C ast el o, CX9BTJH21 RH •• • , , , OK2110X 3.5 15.9B9226 " "UH8S"U • 19,414418 15 U",.. , 31.'11159 33 " UH8S0 1 4,978 58 " " OK2B KT 3.5 12,291 205 ,
" World C .W. T r o p h y

KA2WF •• 22.570 134 " .. OK3CJK 3.5 9.360 165 • ..
1tA601 It "0.0"0 21" 26 51

UHBCJ ,. 2.020 ..0 • 15 OKIOFF 3.5 9.2"3228 1 "
W2JT Memori a l Trophy (N JD X AI

0 ta..wa ,a I,l.nd Uz"k OK]TOO 3.5 6.251 103 • "JRII N2/J 1 28 161 I" • • UI8LAC A 1,085,280 U93 80 205 OKI AOV 3.5 6.012 163 • " An 5Si Pekk anen , OH20VUt81 2 •• 59.312256 " " OK2PGR 3 5 5.792 192 • "Rep..bllc 01Sin~aPO'. UI8AC2 .. 31,664 192 " " 0 1l3YCl3.5 5.600 149 • " Europnn 14 M Hz C .W. Tro ph y9VISH A 106.611 65 61 " UI8LAM 1 11,629146 • 33
OIlIA/Y 3.5 " .64 1 111 ,

"9VISO .. 19,190 115 33 .. OK IAl I 3.5 4.000 120 • " G2LB Memo r ial T,ophy
We ll Ml ll y,i. EUROPE OKI..20 3. 5 3.364 116 • "9..2f1ii A 90,1"5506 .. 15 Al a nd 1IIIndi OKIEP ,.• 2.808 10 • 31..,., ... " " • 1 OHONJ , 6,440 .. II "

OKIBLC 3. 5 2. 460 .. • " Dav id R . Blaschke , W5WZO (7 MHz)

"'u" " a
OK211 Ql 3.5 1.652 .. • " U .S ,A . C ,W . TrophyU.S.S.R OUEtW/3 .. 81.675522 33102 OK3RRC 3.5 1.628 15 • 18

.... l.tlc Ru..l. OUZeA 21 49.216 208 " 10 OKIMR" 3.5 1.368 58 , " N . Il l . O X Club
UW9WL A 643,808 982 10 116 OUAII... / 3 I" 18,624 448 29 "

OK3CI U 3. 5 1.053 " 1 "UA9N O .. 514.320 949 13 167 Be illium OIlIJOJ ,.• '" " • 13
UA9F.IJ " 406,182 82 1 43 143 ONUG I" 52.815 390 33 51 OKI III ' Z 3,5 ..0 " • " M u lti Operator Single T ransmitteru...9Qo .. 322.790 692 51 140 ON6 NL .. ." 11 • • OKIFRF 3.5 '" , • ,
UA9\JO R " 102.2"0 420 " .. BuIO"'. OIlI...TP 1.8 6,351 117 • "UA9XS 76.339 293 " .. U'QO A 216,1"6 538 60 1"2 OKI..MW

FY7AK (Oprs . KP4TIN , F200, F500 )UA9Cel •• 28.16" 138 " " I.llK8G A 191,118 169 53133 ... ..,BU ts7 • "UA9FAR •• 19.890214 " " LlI WI A 111.1 40 383 48 131 OK2PGf 1.8 3.080 1..0 • IS
UA9UC 21 '" " • • LlI VW "' 102.102306 50 137 OKIH...S 1.8 2,"80 119 • " World C .W. Trophy

UA9JH 14 118,118 ..65 2. 67 L21..H , 43.792 302 " .. OK2BTW 1,8 2.394 116 • " Donor : Anthony Susen. W3AOH
lJA91AA •• 91.875 522 " " L11T0 , 26,765 132 " 15 OKIAXO 1.8 2.064 131 , ..
U..9CES 59,3"6 365 " .. LlI CY , 21.158 191 " 55 OK2PGU 1.8 1.805 93 • 15
UA9QS •• 5U80 285 " .. 12"" " U .2SO 93 " 55 OLSA TG I., 1,782 122 , "U...9UGA •• 2,000 70 • " LlIFl " 12.18tl126 15 .. OK3CwQ 1.8 1.2"1 13 • IS
U"'9..Y .30 II • • L12AR " 3.193 .. • 13 OK10FO 1.8 1,185 "

, 13,...... 1 &8.652 "54 " " Ll211SQ " 1.265 " 10 13 OKIOIIW 1.8 1.I10 18 ,
" Multi Operator Multi-Transmitter

U"9CFV •• 2.,990213 " " UID I" 111.192631 " .. OKIDXW 1.8 1.00S 8S , 13
U"'9Wl 1l,69S 147 ,

" LlIU .. 32.214 328 " " OL8CCH 1.8 '" "
, 13

UAgcM 3.5 61.466 392 12 .. 112KSB .. 29.842 21 1 " .. OKllAA I.' 130 "
,
" W3WJ D (Oprs . W 3WJ D . K3YUA.

U"'9WS •• "9.018321 13 " Ll2Ue .. 29.240 298 IS .. OKIDJII 1.8 105 ..9 ,
"UK9ADT •• 40.033 339 • " Ll2XW .. 2.48-C 11 • " OL]ASW 1.8 m .. ,
" W A 3 l RO. W3D OG, K 3JG I, W A3M H O)

(Opr. U"'9AOQI U1Il.SM 7 27. 0lO u . " " OIl)CFT 1.8 n. "
, ,

World C .W. Trophy,....., •• 12.280 UI 10 lO LZlfJ 1 " .148 112 ·"
OLBCCG 1.1 ", "

, •
U"9QOY •• 9.02 1 10-4 • 13 1.l2ll.PO 3.5 56.100 646 " " OKIO"'O 11 13' "

, • Donor : Hazard Aeev~. K2Gl
U"'9NP 3.1" .. • " CIK"O.lov.~; a 014"'52 1.8 ." 13 , 1
UA9\JR •• 55 • , , 01l2Q1 A 217,01" 630 64 210 Ol9CFM 1.8 162 24 , 1...... A 209,385 516 n 11& Olill. A 269.951 410 11182 OK2KBA 1.8 " • • • Expedition Trophy
u....ov •• 50.492 210 .. .. "",m A 2"1.11&649 52 129 Denm..k C T 3 / 0 Z5DX IO pr5, OZll0, O Z5D X ,U,l,JJAY •• 19.512 lSI " " OK211Le .. 236,256 834 .. ", on", A 320.385 103165130
U.... II ..." •• 11.9001 159 13 " OKIT'" .. 221,09" 589 60 153 025M£ ... 81,642311 U 118 OZ6KT),.... .. 61,213 Ul 21 .. OKIQNf , 82.460 460 35 IDS 017BQ /" ... &8.000 216 43 111
UAlJAO 31.140303 " 39 OK3CeH , 15.9118 212 43114 OI3PO ... 53.J92 206 42100 Donor : Stuart Meyer, W2GHK
UAlBBC •• 2.032 .. • 12 OK3eee , 43,....0 27" " " 021V'1' ... "9.000 251 " 58
UVIO: •• 1.426 .. II 12 OK2B£F , 3S.01S 224 13 " Oll ... MP , 30.600 110 " "UAlflf 1 n.31" 202 ,." OK I"$P , 33.345 113 .. " 012NlJ , 24,2821"1 " "U"'ICBH I .... " 1 1 011. 3£.,1. , 32.91212 1 50 " 019L" , 22.381216 18 43

''''IS' OKlflS , 29, 393 266 " 10
O17HX , SO,16 15 .. "••• 12.519201 15 13 OK3YCY , 28.9043 255 " ..

UW'fI •• U62 I..S , 10 OKI"KU , 28. 51" 185 " 18 024HW , 3.121 " " "U.... FCII •• 992 11" • • 011.1 .. .. ' , 28.035323 " .. O17JZ , 1.120 20 • "
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2 10

50128
55 149
41 90
37 92
22 51
10 42

792 66

Walea

Swillerland
.1354,754 912
" 197,268533
" 79,386 300

34,314179
e.see 57

23,088 304

(Continued on page 71)

GW3XNS
1.8

Vugosla~ia

YU3EY ... 921,28 5 1175 94 253
YI20B "315,715758 62 171
-utort "240.329844 50 161
YI3TFB " 90,528 lOS 50 11 4
YZ1NZW " 85,\64283 44 144
YUIINO " 81.216 297 42 146
YllTJA " 61.740198 50 97
YU1AAO .. 6,068 92 8 33
YU3lOP 3,827 48 16 27
vl3 NB M 589 13 7 12
YU3ER 28 7, 128 68 16 l8
YU3lY 21 156.21l 521 32 89
Y21QBC "131.216460 30 88
YI4VBR/4" 10,314 97 18 37
V20SRJ 14 225,000 861 31 94

fOpr YUIPCFj
14175.500779 28 80
" 109,056571 26 70
" 6,720118 10 32
7 180,400 910 29 81
" 153,120 751 25 91
"lI7,312753 25 79
.. 69,000506 21 71

(Opr. VU3Tlln
YZiSF .. 12,582221 9 45
YUIOC13.5 21 ,285428 10 35

HB9AJY
HB9lE
HB9AHA
HB9QA
HB90X 21
HB9KC 3.5

SM5FUG" 638 11 II II
SM2CO R 21 47,802 267 26 61
SM~KV/O" 39.618213 26 67
SM50RW" 16,176 140 21 51
SM5EOS" 8,580 102 17 35
SLeDR 6,222 75 15 36
SM5ACQ" 6,174 69 15 34
SM2EKM14 122.452 680 22 70
SM5EXE .. 104,082440 30 84
SM5BRS .. 73,692415 24 65
SM6DJI " 42.636408 16 39
SM~DJZ " 24,512210 17 4 7
5M0CCM .. 23,921203 19 52
SM6C MU " 22,875 133 22 53
SM6CNX 12,400206 19 43
SM2GEl" 7,200 82 16 24
SM5UO " 6,120 116 11 29
SM6FIIF" 6,601 73 13 28
SM1FYM" 4,028 46 14 24
SM6JY " 2,175 61 8 9
SK71l " 1.188 18 13 14
SMu'rW 7 34,237 348 16 57
SM~BRG " 28,470 l33 18 47
SMODSF " 11,046225 8 34
SM61D 9,246184 7 39
SM3EP " 5,184141 6 30
SMOOY " 5.130 42 6 19
SM5DYC" 4,350143 5 24
SM5BKI 3.5 17,01023.t 11 52
SM2DMU" 15,759257 9 42
SM5CCT " 14.858307 8 38
SM7CMV" 5,490 98 8 37
SMSAMF" 4,82 4 120 6 30
S M.~BDS 3,317 104 5 26
SM0G NV" 2,075 80 5 20
SM3 FWK" 1.188 43 5 22

VZ4VCA
Y2280P
YUIDO
YU3BO
Yl1BCO
VU4FRS
YU3EYZ

• 18

, "

,

29 91

Europ..n S.$.R.
UW3HII .1501 ,534938 79 219
UUQO .. 472,124 1166 67 195
UA3YAQ .. 230. 607 619 56 163
UK6LGA .. 137,241 465 43110
UAlFT .. 119,682 385 50133
UW6DR "105,210537 35 91

23 57 UA3ST .. 88,949 369 38 93
11 41 UM MX .. 73.566403 28 94
18 64 UA3PCA 44. 400 295 25 75

U~lSAG " 31.296 195 10 96
UA4YAT " 36.579248 26 63
UMZA "36,515205 33 76
UAICAI " 34,030271 22 60
UA3 WAK " 32,663224 2S 64
UA4SAK " 26,394 193 24 59
UAICAQ 25,536200 24 60
UA481 "24,644 156 34 61
UAI FJ 23,205219 22 63
UW3 WZ .. 22,800 194 23 52
UV3D N 22,035264 17 48

3 UA3L M 20.488 97 36 68
UA3ET "20,381 99 32 57
UW6MP " 16,132 116 26 48
UAlTAM " 13,340162 17 41
UAIAJ 13,260 119 13 47
UMPAV 10,990117 21 49
UA3QAA .. 10,140111 16 44
UA3EAY ,. 10.017 140 14 39
UA3TCH 9.954 80 2 1 42
UA3EAt .. 9,425 BO 21 44
UA6UR 6,171 69 21 30
UK3ll.AM" 5,928 84 13 39
UK3LAC 4,488 15 24 27
UA30Q 4.140 46 19 26

" ,.

52 146
40 123
51 120
33 90
19 60
28 75
14 23
7 18· ", 9

7 "21 47
17 52
10 32
II 35

• 18
• 185 ..

13,747 146 14 4 5
12,567149 16 43
10,450106 18 37
9,856163 10 34
5,000 90 10 30
4,700 55 13 34
2,160 55 8 19
1.566 38 8 19
1.530 30 10 7

75,516 563 26 67
50,336394 21 67
21,861 311 13 50
20,770219 15 52
14,906170 15 43
11,160221 9 36
5,240119 7 33
4,066 71 8 30
3,948 7I 7 35
2,958 93 6 23
2,430 80 6 21
2,407 65 1 22
1.550 54 6 19
1.161 21 10 17
1.134 53 5 16

32 ,886 480 11 52
32.391 524 11 48
30,296463 12 44
23,177344 II 48
10,998261 1 32
8,892213 I) 34
7.110286 5 25
7,602 160 7 35
7,585191 6 31
3,591 136 4 23
2.DB8100 5 19
1,953 44 1 24
1. 540 67 5 17
1.525 58 5 20
1.452 64 5 11

(Opr. SP8100)
882 40 5 16
726 33 5 17
612 33 5 1.1
520 40 3 10

15.533 224 12 37
4,060 84 9 26

10.340 181 II 36

Portugal
7 21,892 291

Sardinia
A 71 ,400 442

S~albllrd

7 376 17

Sweden
A 152.944 566 46130
" 72,808280 45 107
" 43,815247 35 80

(Opr, Petleruon)
A 30,576224 24 80
" 27,084 128 32 79
.. 15.132177 20 49

13,572 122 23 64
.. 6,566 51 22 45
" 3,010 52 17 26

2.640 46 13 20
" 2,262 az 16 23

1.800 30 14 22
.. 1.508 l7 11 18
" 1.012 30 9 14

Sicily
21 55.520434

27 ,608270
14 65,592501

Republic o f I'eland
14 744 27 6 18

ISO BOO

Scolland
GM3CFS A 48.000 275
GM 3WRN..
GM3SSB ..
GM6RV 7
GM 3rOR

1.8 2,679136

SPIHAQ3.5
SPIIVO "
SP9EMI ••
SP2JJC "

El5F

cnQN

1T9LMK
IT9KZW
1T9RAN

JW5NM

Spain
EA2 1A A 1,169,583 2.291 70 219
EAIMC " 55,566326 28 70
EA5BS .. 37,400277 21 67
EA2HB 110 8 " 6
EAlCR 21 3,026 59 10 24
EMBV 3.025 59 8 17
EA2LY 14 <4,440 95 8 29

SMOBYO
SMOGMG
Sl5CS

SM4AZO
SM~CCE

SM5RE
SMeCGo
SM3F5K
SM50lR
SM7TV
SM~FY
SM7CYP
SMQ'GMJ
SM7FSV

Romania
Y06El A 185.922 632
Y07Dl ., 154.1 98 605
Y06KAF "125,856 370
Y05AYN/3" 48,462251
Y07NA " 22,989219
V07NM 21.115150

24 66 Y08GF .. 1,887 53
29 58 Y06BW" 1.200 50
17 49 Y02BIW 1,020 50
9 27 V08BCE" 180 10

15 35 r02BEO 14 1.000 37
16 40 Y0 3JW 7 <46.988 513

7 16 V02BlO .. 36,432 385
4 15 r08BIG 10,290208
9 45 V09BGY .. 6,762 93
5 19 Y0 51(0L 3.5 2,888 76
2 10 Y06AYX .. 1.140 51

Y06AKP 1.001 51

65159
37 93
31 82
36 96
II Il
13 33

8 "• ra
1 2
7 21, ,

24 69

57182
51 128
28 70
25 61
14 26, "15 31
16 31
18 50
11 40
16 ..
10 37
14 48
II 43

7 29
7 22

8 45 SP6BPY "
9 30 SP8HXN/8"

13 56 SPICQN "
14 58 SP3HC "

8 37 SP9AMK "
5 29 SP8FNA
6 27 SP6PH ..
4 20 SP61XH "

SP3001 "
SP48GR 7

35 62 SP5ARN ..
32 58 SPIETC "
5 11 SP9ABU "

20 48 SP51FU "
SP9NH "
SP5AFl "
SP5HHV
SP4GHT ..
SP5FL8
SP31PB "
SP61GE "
SP5EMK ..
SP2BMll ..
SP3FYX
SP2AJO 3.5
SP2GYN 3. 5
SP5ELA/5 "
SP2BBO "
SP9BDQ
SP9AAB ..
SP9HWN "
SP7FI ..
SP9A KD "
SPIHllC "
SP3HR N ••
SP2DVH ..
SP2HHS ..
SP9IO "
SP8KGQ "

7

••

....

..

Malia
21 102.300 579

Iceland
A 77, 503 335
" 72,210 319

21 448 20
14 56.100457

Norway
A 44,190 180

16,443 93
.. 11, 418145

5,760 152
21 7,350 52
14 26. 48-8 245

1,702 46
814 40

4.644 76
1,344 56

228 19

ltalV
A 485,837 9 59
•• 88,953 306
" 63,112 435
" 28,152 198

28 3,960 53
.. 2.052 35

21 10 ,488107
.. 7,191 88

14 18,700 150
" 14,841219
1 <43.960471
.. 11.515202

3. 5 57.102725
" 20,736345

14,400360
•• 3,074 100

.. 16,536285
2,418 49

3.5 53 ,85 7 70 S
3.5 56, 160 701

13,410264
8,534249
5.445 165
2,760 149

TF31RA
TF3AW
TF 3KM
TF3SE

9H1 CH

Norlhern Ireland
GI 3JEl A 158.725 629 44 131

LJ 2S
l A5SH
lA20
roec
LA9T1
LA8CJ
lA4PQ
lA7HJ
U6U
LAIYl
LA6XI

121XG
IIFGT
10EMY
14VN
r6POY
11GXR
13AWI(
14KRF
I1QJC
Ir.'iK K
13AWW
13EFC
13GNQ
12BVS
12DMK
13HL

Poland
.1 110,880 838 61 171
A 263, 120 586 65 188
A 226. 568 589 57 166
.. 204.914 596 57 168
" 129.591615 34 Jl9

(Opr. SP2HGG)
SP8EDQ A 96,481 287 55 124
SP2FAP 62 ,400399 28 92
SPlGCT " 45,147298 26 75
SP8AIS .. 37,151322 20 17
SP6AYP/9

.. 30,705195 32 83

.. 25,270 177 23 72
19.512 122 28 44

.. 16,524 134 21 60

.. 15,309 143 25 56
1I.250 85 25 50

.. 10,626 70 21 56
10.212 105 23 51

.. 9,776163 15 37
9,300 134 II 49

.. 9.238121 15 47

.. 8,664 143 11 46
" 8,000 84 21 43
.. 7,998 67 22 40
.. 4,189 65 14 45
" 2,240 22 14 21
.. 1.410 48 9 21
" 1.044 30 9 20

943 35 8 15
1761079
14475 7

3,216 43 12 27
2,052 30 13 23
2,048 32 12 20
1,052 25 8 16

42 4 3 4
1<4 100,280 491 29 80
" 79,170429 29 76

78,477 410 27 74
.. 70,992 385 25 62

41,081 280 23 66
.. 22,208 199 17 41
.. 20,894214 15 41
.. 17,485123 18 41

SP8ECV
SP7CTY
SP9AI
SP98PF
SP2KFQ

Nelherlands
PA,DTAU A 224 ,000 630
PA,IlYB .. 47,320246
PAJ'MBD .. 41.132268
PAPDIN .. 29.558 133
PA0WRS" 710 13
P'eAlY 14 4,968 51
PAPWAC" 855 21
PAIlNIC" 156 18
PAPt!" 6 2
PA,lIHIP 1.8 8 ,652 260
PADQRP" 360 48

12 21
30 62
12 15
20 .t9
11 46
14 36
10 20
15 28

SP9BBH
SPIAlK
SP8GUV
SP6DNS
SP2GU8
SP2lT
SP9CEM
SplFIC
SP71FM
SP4PBI
Sp3GBJ
Sp7/(BI
SP2BIII
Sp6UII
SP3AGE
SP3JER
SP9EVP
Sp4FWI
SP90H ..
SPSGH 28

7 26 5PllAWL 21
12 39 SP6DB "

SP6BFK ..
SP8AQN ..
SP9DTH
SP7HT
SP2AYE
SP9CTW
SP8YA
SP8GQU
SP90wr
SP2HNF
SP5FLA

52 131
45118
28 86
43 82
27 73
27 62
11 19
23 67
11 53

, 5

6 "13 40· "7 "
s ", "· '"5 25· '"

50 14 28 HAlPT
36 17 32 HA7TQ
59 10 24 HA9RU
34 14 23 HAlVA
30 13 24 HA4XP
21 16 21 HAITI
36 7 23 HAS'OE

HA3HK

lole 01 Man
GDSIOY .1<469,1161196 61188

37 16 22 GD4 BEG
98 9 21 1.8 8,9 32253 7 22

3,780
3,087
2,788
1.628
1,628
1.443
1.050

3,458
3,360

144 18
10,340226
10,176150

3,569 67
2,210 61

738 33
1,995 51
1.824 17
1.705 48
1.536 66

2,376 32
1.860 24

180 7
30,912245
28.035 274

5,300 53
4,050 52
3,956 40

G'eece
2,838 70
9, 180 133

Hungllry
A 116,022 385
" 68,134 272
" 38,076 240
" 35,250 142
" 29,800222

21 30,705 160
2,280 38

14 57. 810380
7 33,390 365

Gibrllllllr
3.5 11<4 ,540 865 18 65

(Opr. OH311.2)
2B21

HA3HH
HA7PQ
HAIlO
HA8CH
HA8HN
HAJlKlU
HA7PM
HA 58A
HA9RB

SYIlWEE 21
SVlWTT 7

10 16 DM3GC A
5 8 DM3S8M A
5 7 DM2CRJ A
9 23 DMIDJH A

20 « DMIACl A
9 11 DM3PQO A

DMIAHE A
OM2 BMl

"DM3U[ II
DM5Y't'l 21
DM Irwl 1<4
DM3PCK 14
DMIFDO 14
DMIARD 14
DMICY£ 14
DMI8U8

"DM2CKJ 14
DM2DYH

"OM2fDM 1
OM4UEE 7
OM2CXE 7
DM2BMN 7
DMICJN 7
DM 3YMJ 3.5
DM2FSO 3,5
DM3TNA 3.S
DM4XIG 3,5
DM5SHN

3.5 1,440 72 3 11
DM3PMl

3.5 Ul6 62 5 13
DM2ACC 3.5 288 21 3 9

Ge,man Federal Republic
Dl7AY A 866,346 1001 109 274
OK3GI A 507.160 941 76234
O/(4PH A 354,835 743 74 191
DUI'JRA A 328.481 674 71 192

(Opr. OL7oN)
DJ9MH A 310.068 624 68 193
DJ2T1 A 249.856 600 67 177
D/(3Ko A 209,241 135 55 146
OL8vR A 180,815 503 59 156
OJ4UF A 151,493 502 54 143
DJ9JF A 149.600 509 47 123
OLIVA A 144.522 391 59 163
Ol8AN A 132,225 339 61 154
oUKS A 132.090 301 61 161
DK8KD ... 125,668 465 49 129
OllJF A 114.D23 350 50 129
DK2S1 A 94,752418 43101
Ol2HQ A 76,950 245 471 15
DJ5GG A 75,240 245 49 122
OK5MP A 61,050244 39110
OJ4AN A 56,017312 32 107
Dl2JO A 45,890267 38 92
DliES A 39.345207 33 96
OliGN A 39.262206 11 97
OK8KC A 35.853 22 29 82
DFOAFZ A 34,485134 41 80
OJDYZ ... 32,780212 30 80
OJ81V A 32.130127 47 88
DK8BI A 30.888232 30 74
DK6[J A 29.380220 21 44
DFlQN A 26,904204 23 91
DJlYH A 25,555146 27 68
DJILD A 20,720 II 35 77
Dl7BQ A 20.496 160 28 56
DL6BP A 13.521 128 22 59
DK6CS A 10.400 74 29 51
DUEA A 2,408 30 18 25
DAllXT 21 61,348213 28 70
DJ5NR 21 55,361 311 22 61
OK61S 21 25,636180 23 45
OUR8 21 7,872 84 19 45
OJ41'. 14 145,827618 26 73
DK9FY 14 109.728 563 28 68
DJ7RJ 14 62,820316 26 64
DJ7PT 14 62.062317 22 69
OL2JX 14 35.100 227 22 56
0/(581 14 15,162174 18 39
D13CW 14 14.012 98 17 45
DK7XT 14 11.835 132 16 29
DUI'VO 14 10.872 150 11 25
DL7FY 14 3.660 98 9 21
D1 51'A 7 152,220 654 29 89
DJ8FF 7 6.816 122 12 36
OJllUJ 3.5 59,364 704 ra 55
DJ2M 3,5 36,890378 15 55
DK1FQ 3.5 30,120441 10 50
DK6PV 3.5 29.268464 12 42
oK4EX 3,5 13,892259 8 38
DJ5JH 3.5 10,428 94 II 55
OJ4I1W/P

1.8 2.178100 4 14

728 18
111 12
168 9

3.0.-0 62
19.136 138
16.928339

""F5rN
F6DDP
F8TM
F6AMF,,'"C
F68FH
F5UL

OZ9ZS A
OI4SJ A
oI3Y 28
OI IAJL 21
OZ7Yl 14
OI611R 7
OI8VL/A

3.5 110 9 4 6
England

G3LNS A 89 3.784 1247 88 246
G3MXJ A 759,780 1227 85 230
G3FXD A 714,875 1042 75 226
G3ESF A 170,016 624 48 136
G3DYY A 119,646 316 61 146
GllQW A 106,264 489 41 107
G4AlG A 105,165 455 43 128
G48UE A 11,374326 38 89
G3XBN A 51,054350 32102
G2AJB A 26.244 169 31 77
G3JKY A 16.684 134 27 59
G3IDO A 15,132 161 22 56
G3MWZ A 11,470 104 23 51
G2BOI 28 2,442 49 11 26
G3RII/A

21 87,340407 29 81
G4CNY 21 52.360340 23 65
G3lCJ 21 22.673 144 21 58
G3HCT 14 247,294 928 29 93
G3RUll 14 172,700846 25 75
G3KoB 14 164,754 710 21 86
G3TllF 14 113,715623 26 79
G3GRl 14107,930567 25 61
G3SXW 14 104.312 558 26 78
G3PYA 14 63.583430 21 52
G8DI 14 10.665 20{) 11 34
G6NK 14 5,312 102 10 22
G3CWl 14 320 21 4 12
G3HTA 3,5 72,917 730 15 56
G4BJlT 1.8 2,071 96 <4 15
G3YMC 1.8 1.700 99 3 14

Frllnce
A 84, 185226 56 93
A 79,360390 35 93
A 23,904 186 30 67
A 10,744 87 26 53
A 5,040 58 15 25

21 17,248 146 13 31
14 41,633 272 23 56
14 5,502 84 10 32

Finland
OH60. A 7<42,074 1032 94 243
OH70K A 209,348 680 49 150
OH7UE A 83,108327 41 117
OH1NJ A 21.402173 23 64
OH9PH A 17,480 113 33 59
OH2BPC A 14.260 107 25 67
OH3FW A 11,400114 18 57
OH5TM/2 A 8,607 131 14 43
OH9lO A 2,072 30 12 25
OH2DN A 1.085 22 12 19
OH2BN A 575 18 9 14
OH7SC A 540 16 9 9
OH 4Sl 21 35,014 195 27 55
OH5P2 21 20,670144 24 54
OH2BNC 21 17,204131 22 46
OH2BZ 21 16,119110 22 59
OH5PA 21 11.970 97 19 38
DH7NW 21 525 18 7 8
OH3NR 21 243 10 5 4
OHIVP 21 90 5 3 3
OH2QY 14 191.862 695 31 83
OH6KN 14 154,440 702 27 72
OH6MM 14 54,284370 19 63
OH7QU 14 31,691271 19 48
OH2BJH 14 26,730227 20 46
Ofl6UC 14 22,852 165 17 41
OH3AG 14 18,228218 10 21

(OP'. Ofl3KC)
Ofl8S1 14 8,607 75 18 39
OH2VZ 14 7,696 75 13 39
OH2BoQ 14 4,598 78 10 28
OHIVR 7 76.630532 22 57
OHIPS/2 7 62,050489 23 62
OH2lU 7 25,216302 16 48
OH3PF 7 3,658 58 7 24
OH2BPA 7 2,418 75 5 26
Ofl6RC 7 1,148 35 6 22
OH1 lO( 3.5 66,13457 1 20 66
OHIYQ 3.5 4L454462 15 55
DHlPE 3.5 34,510 426 16 54
Ofl80B 3.5 11,702267 10 43
OH5PT 3.5 9,744113 11 45
OH3GX 3.5 1.944 82 5 19
OH8SP 3.5 416 25 4 12
Ofl2BO 1.8 1.674 91 3 15
German nemocrane Republic

DM2DUI( .1652,036140872220
OM3Y8F A 168,210619 51 138
OM3NKF A 92.852505 30 109
DM20Eo A 68.640251 39121
DM4TEK A 62,712381 29 88
OM5UUl A 49,508 172 52 104
DM2CHM A 43,061 134 48 149
DM2CMF A 42.245 171 38 81
OM3WMJ A 30,375128 29 106
DM5VAH A 28,424300 21 67
DM30Ml A 24.395 IlO 30 55
DM3IC/P A 23.184239 20 64
OM3EA A 17.165 73 37 48
OM2CCM A 11,250 84 20 70
DM2CKO A 8.576 117 16 51
OM3CF A 8,100152 12 38
OM2ABE A 6.344 114 13 39
OM6UAO A 5.656 17 18 38
OM2F1l A 4,454 75 12 36
OM38E A 4,350 80 10 40
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WILLIAM I. ORR, W6SAI, ON

Antennas

FIg . I-The KLM bandpass beam antenna for 40 meters. This 4-element array makes
use of a log-periodic pair 0' driven elements to achieve a passband charac teristic and
a low value of s.w.r. across the whole 7 MHz band. Elements are mounted on 8 42 foo t
boom, made of 3w diameter tubing. The longest element is abou t 47 feet, Each element
makes use of linear loading, that is, a portion 01 the elemen t is folded back against
i tself to conserve length. Tunin g straps at the center of each element permit adiustment
to be made. Each element has a bu tt diameter of 1v., i nch, tapering to Vi -inctr at the tip .

are insulated from the boom. The
elements are foreshortened by linear
loading, that is, the elements are
folded back on them selves to con­
serve space. The two driven elements
are cross-connected to form a single
cell log-periodic structure having a
passband of 300 kHz. Feedpoint im­
pedance is about 200 ohms, so a 50
ohm line and a a-to-t coaxia l balun
make up the feed system.

"The passband of the antenna is
shown in fig . 3. The toq-pertootc de­
sign acts as a sort of bandpass filter
providing a good match and good
bandwidth over the whole 40 meter
band. Observe that the s.w. r. is less
than 2 over the whole range, and less
than 1.5 over nearly 260 kHz."

" Most small 40 meter beams have
a very narrow operating bandwidth ,"
observed Pendergast.

noise in South Africa ! That perform­
ance really separates the men from
the boys! "

"Wow," said Pendergast. " A good
beam certainly helps on 40."

I looked at the letter again. "He
closes by saying that he can' t over­
emphasize the usefu lness and con­
sistency of 40 meters. The foreign
broadcast signals off the side and
back of the beam are redu ced and
the OX signals really pour in. He's
worked a VK5 on sideband who was
running one watt PEP input and gave
him S7. So there you are."

" What's the configuration of the
beam?" asked Pendergast , as he
pulled out his notebook and pencil ,
prepared to make notes.

" The layout is shown in fig. 2. The
boom is 3 inches in diameter, with
top guys fore and aft. All elements

lITell me all about your 40 meter
OX," I suggested to Pendergast , as
he sli d the earphones from his head
and turned down the receiver.

" Forty has been pretty good these
days," he admitted, as he glanced
back through his logbook. " There's
almost as much coming through on
that band as there is on 20 meters
... jf you have a good antenna."

I glanced over his shoulder at the
log. " Well. VR4CW, Z09GF, UK6LAZ,
a bunch of Europeans, Africans , and
Asians to boot! "

"Yes," said my friend, " But it is a
real hassle. You really need a good
beam to be able to compete on 40.
Sometimes you can't even hear the
stuff until you have a beam ."

" So your next project is a 40 meter
beam. Right?"

"Yes," replied Pendergast. "And
the one I am interested in is the new
four element KLM Bandpass antenna.
That should do a really good job."

" It is Quite unique," I admitted. " I
know of no other antenna of this
type. In fact, I just received a letter
from a OX'er who has one up. Would
you be interested in what he has to
say about it?"

"Certainly," repl ied my friend.
"Well , as you know it is a 4 ele­

ment job using a pai r of log-periodic
bandpass driven elements, plus a re­
flector and a director (Fig. 1). The
boom length is about 42 feet and the
longest element- the reflector- is
about 47 feet. Before we go into de­
tails, the letter from my fr iend says
he's been using the 40 meter KLM
beam for about six months. He's had
a daily sked with South Africa every
day and has never missed a schedule
due to band conditions. He's worked
his schedule as late as 1320 PST,
which is amazing!

"Sometimes he gets other W6 sta­
tions into the schedu le on the long
path opening. While he's usually
S9+, the boys with the dipoles and
verticals are just barely out of the

July, 1976 • CQ • 35



Fig. 3-The s.w.r. curve of the KLM beam
when adjusted lor low s.w.r. at the 7.0 MHz
end of the 40 meter band. S.w.r . remains
below 1.4-to--l across the band, except tor
the top 3011Hz ot the phone section. A
slight adjustment to the reflector drops the
s.w.r. at the high end of the band, and
raises it slightly at the low end. This plof
....as run ....ttn the beam 68 fee t abore the

ground.

" Right," I rep lied. " This antenna
combi nes good bandwidth with com­
pact , linear load ed el ements. Of
course, it isn't a small antenna. It's a
big one. But it takes a beam antenna
of th is size and power gain to do the
job on 40 meters. I would certainly
be Interested in reports from other
users of the 40 meter KLM antenna,
as it is an unusual design, and it
certain ly seems to perform well."

Pendergast sighed. " How about the
little fellow who doesn't have the
money, space or a big tower to put
up a 40 meter beam? What can he
do?"

" Cheer up," I replied. " All is not
lost. Plenty of OX can be worked with
simple antennas. The Apri l , 1976
issue of Radio Communication, the
great magaz ine of the Radi o Society
of Great Britain, has a description of
a simple and effective antenna used
for 40 and 160 meters by my good
friend , G2RO."

R',,"

1"",lillor

600p1

lnsul"or

R,,,"

Overilll '-"9Ih 165' lor 10040 meters
82'" 5- lor 80 20 melen

L~"':;3_ To transmitter

>< RiKliill ground w"es plus ground
1.,

for 80 meters (fig. 5). He ran out a
65 foot wire to a 12 fool post and fed
the wire at the top end with about
75 feet of 50 ohm coaxial line. He
grounded the shield of the line to the
top of the tower and grounded the
base of the metal tower to a 10-foot
ground rod . as well as to several
copper water pipes. Interestingly
enough, he found out that the an­
tenna worked well on 10 meters in
addition to good pertcrmence on 80
meters. Here are his s.w.r. measure­
ments on the two bands (fig. 6)."

"Well, I'll be dipped," said Pender­
gast. "That's the first time I 've ever
heard of the sloper antenna working
on two bands!"

" Yep," I replied . "W9HJM works
all over the country when 10 meters
is open, so it looks as if he has a
" freebie" w ith his simple 80 meter
erccerr

"1 guess we haven 't heard the last
of the sloper," said my friend . More
and more fel lows are experimenting
with th is simple antenna and it pro­
duces surprises every day."

Pendergast paused, then he said,
" I wonder if W9HJM's location had
anything to do wt ih his results?"

" I don't know," I replied. "But
locat ion seems to have a lot to do
with it. Some guys have good loca­
tions, and some have bad ones. And
I still really don't know how to pick
the good one from the bad one!"

" Look at this," I continued. "Here
are signal strength plots made by the
fJefl Telephone Laboratories in 1932
(f ig. 7). This is part of a study BTL
made to determine the best location
for a shore station in stup-to-ehcre
rad iotelephone service. Signals from
a shi p were recorded at various land
locations while the ship cruised
about , out to as far as 2500 miles
from the shore station. The results

Fig . 4-The G2RO two·band end-led an­
tenna. This antenna is des igned for either
160140 meter or 80120 meter operation .
The antenna length is tr immed for lowest
s .w.r, on the hig h band with the capacitor
shorted out. It is then tuned for lowest
S.W.f. on the low band by means of the ca­
pacitor. A good ground connection should
be used to reduce losses to a minimum.

" Forty and one-sixty. That's an odd
combination," observed Pendergast.

" It is," I admitted. "Here's the de­
sign (fig. 4). G2RO put up an end-ted
wire tahat was 5/4 wavelength long
at 7 MHz-that 's 165 feet. He worked
it against a good ground system. He
trimmed the wire length a few inches
at a time until he got a satisfactory
match across the whole 7 MHz band.
He then realized the antenna was
slight ly longer than one-quarter wave­
length for 160 meters. So he inserted
a tun ing capacitor and sertes-reso­
nated the wire to 1.8 MHz. It took
about 600 pF to do the job. He then
found out that the capacitor had a
very negligible effect on 40 meters.
So he left it in the circu it all the time
and ended up with a two-band an­
tenna that is very effective on both
40 and 160 meters."

Pendergast looked at the sketch
thoughtfully, then said , "It seems to
me that if you cut the length of the
antenna in half, you would have a
simple antenna that would work well
on both 80 and 20 meters."

" That's right," I exclaimed. " A wire
about 82'6- long wou ld work on both
80 and 20 meters. And that's not a
bad antenna for communicat ion with­
in the United States on both bands!
You won 't knock 'em dead in a pile­
up with this antenna, but it is a solid
performer. I would suggest two or
more quarter wave radial ground
wires, plus a good ground connec-,.,
tion for either the 160/40 meter or
80/20 meter antenna."

"Any other dual-band antennas?"
asked Pendergast, as he made a
quick sketch of the G2RO antenna in
his notebook.

"Well, yes," I repl ied. " I received
a note from Jack, W9HJM, about his
eloper antenna . He has a 40 foot
tower wi th a TV antenna atop it and
he decided to make it into a eloper

,.,
flMHlI

,.,,.,"

r 44' 6~ • '1 Fig . 2 - Layout ot
! -

[J;" 2J'E O..ector the KLM 40 meter
I I beam. All elements

I are fixed In length,
13' 4~ but the director

u .. may be varied a
"" few inches to lowerL ' x X Front
I - •

~ ...~
the S.W.f. at either

41"6" r" the 7.0 MHz or the
I 7.3 MHz end or the

12' 9" band. The linear

1 load ing sections
Rea' are made of %-

TL
driven inch diameter tub-

ing mounted along-
4S'8H side the element.

1S'S- A 200 ohm balun /s

I ~-
attached to the log-

". periodic section at
I I I points X-X.

NOTE I = [J; -2J ~ I Reflector

Appro" ,...... l.. d ,momsoons.
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"Ask your readers," exclaimed
Pendergast. " Somebody out there
must know about the SPSAY an­
tenna! I'd like to know how the darn
thing works, if it does."

" Agreed, " I said . "I'll donate one
of my antenna handbooks to any
reader who knows something more
about th is interesting antenna. Does
it work? Is this the correct informa­
ti on? Any mu lt i-band antenna is inter­
est ing , and I enjoy mysteries . And the
SP5AY antenna, at this stage of the
game is a real mystery.

For the sake of the record, the
article about this antenna was in the
June, 1974 issue of CO-ham radio, so
the antenna has been around for a
few years."

" Any closing remarks?", asked
Pendergast, as he prepared to cl ose
down his station.

" One more thing", I replied. " I got
a qu ic k note from Joe, WA7GSM, who
just got an At las 215 for mobile work.
He had an old Webster Band-Span­
ner mobile antenna and the Atlas
didn 't want to load the wh ip, even

when the Alias matching transformer
was used. So Joe bought a 102­
inch CB whip and machined the bot­
tom end to fit into the spring and
fitting of the lower end of the original
whip . Then, 'he sl ipped the whole
works into the Webster Band-Span­
ner base coil. Finally, he placed a
1000 pF capacitor from the base of
the whip to the body of the car. By
adjusting the length of the whip, he

(Continued on page 70)

Insul~ tor In$U lator----1;=-------"'-=------- 0- ---

16' 6'"

Fig . 8-The so-called SP5AY "all-band"
antenna. Does i t work? How does i t work?
W8SAI would like to know. Has anyone

tried this unusual antenna?

Pendergast said, " This is one of
the things that makes amateur radio
so interesti ng. There 's still mysteries
in long distance transmi ssion and
antennas and all the answers aren 't
known, I guess station locatio" is one
of the big unknowns, because you
can't account for the exceptional re­
sults some amateurs seem to have
fr om rath er mediocre locations."

" Yes," I repl ied . "The ionosphere
is a great leveller of signals. Working
OX, in the long run , teaches you
humility, if nothing else."

" Speaking of humility," I conti nued.
" Here's a little problem for you . Have
you ever heard of the SPSAY an­
tenna? No ? Well , I read about it in
an issue of CO-Ham Radio, the Jap­
anese publication. Now since my
Japanese and my Polish are on a par
wi th eac h other-namely, zero-all I
could go by was the drawing. Look
at it. (fig. 8). The SP5AY antenna, I
gather , is an all-band antenna in the
sense it is supposed to work from
3.5 to 29 MHz. It co nsists of a hori­
zontal wire 54'4 H long , fed at one

66 meters (dav Of night) 33 meters (day Of nightl
'000 '000

J£i J£i
M M \

'00 '00

,

" rc
0 e ro " 0 e " "Miles inland Miles inlal'ld

' AI '"

end, plus four radial s, each 16'6 H

long. The rad ials run down at a 45
degree angle from the antenna."

Pendergast squinted at the drawing
for a long time, then said , "I don 't
see how in the world it fun ctions."

" Neither do I," I admitted. " Ac­
co rding to the arti cle, the s.w.r. aver­
ages 1.5-to-1 on the 80 meier band,
1.4-to-1 on the 40 meter band, and
t .s-to-t on the 20, 15 and 10 meter
bands."

Pend ergast looked at the drawing
in the Japanese magazine.

"It all looks terrib ly simple," he
admitted. "The only thing I not ice is
that the mounting arrangement for the
radial wires places a certain amount
of capacitance across the end of the
coaxial line. I would guess abo ut 20
pF. I wonder if that has anything to
do with the system?"

" I don't know," I replied. " I can't
read Japanese, so the whole thing is
Greek to me, as the saying goes: '

Fig . 7-The plot of many readings taken over a period of time on 66 meters (A) and 33
meters (B) for a ship-to-shore radio path, Signals were attenuated 8 dB to 12dB only
one mile inland at bo th frequencies. Location near the water is to be preferred for over-

wa ler transmission.
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strongly indicated that for an over­
water path , the closer the shore sta­
tion was to the water, the better were
the results. Measurements were made
at 66 meters and 33 meters, for both
day and night conditions. The blunt
statement was made that " attenuation
of 8 dB to 12 dB is observed at a dis­
tance of one mile inland for both 33
and 66 meter transmission ." That
seems to indicate that a locati on
near the water is to be preferred for
over-water transmi ssion.

"The whole subject is written up
In the Proceedings of the IRE for
January, 1932 under the titl e, "Effect
of Shore Station Location Upon Sig­
nals," by A.A. Heising, of the Bell
Telephone Laboratories."

40' TV tower 12'14" I
Post l

\
~====;0""50":""":""''''''~'''

'= Tower grounded at base

2'

Fig. 5-The W9HJM Sloper antenna for 80
meters is made up of a TV tower, with the
sloper wire running off to a nearby post.
It was found by W9HJM that the sloper
works equally well on 10 meters as i t does

on 80 meters!

,,
.... __ 10 meters

2.0 ,_--

Fig . 8-The s.w.r . plot for 80 and 10 meters
for the W9HJM sloper antenna. The sloper
is resonant at 3.9 MHz on 80 meters and

at 28.8 MHz. on 10 meters.
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WAY BACK IN 1920
BY RUSS RENNAKER, W9CRC

Amateur radio station W9CRC in 1976.

(Continued on page 73)

'.o _ _.,

•

o

away. Many a curious Model T driver diverted his
ntver the mile to see what was causing the reflec­
tions. There was no BCI - for there was no broad­
cast receivers. OX was raising another amateur in
the adjacent state. The only band was 200 meters.
Surrounding farmers shook their heads in dismay
but were fascinated by the screech of the rotary gap
as it spun up or down as the switch was turned on
or off. The hand telegraph key may be seen in the
lower center of the picture. The crystal detector is
between the key and the head phones at the lower
left.

I eventually graduated to a tube transmitter using
a 201A receiving tube. Then came the 210 tube and
high power came to 9CRC - and the "W" was
added. Plate power for the 210's was a home made
battery consisting of some 300 test tubes with cop­
per and zinc electrodes in copper sulphate solution.
The plate battery took up the entire space on the
floor beneath the operating table. Until a rubber
sheet was employed many a brown spot mysterious­
ly appeared on Mamma's carpet.

I got ambitious in the late 1920s and obtained a
commercial operator's license and took my first job

Amateur radio station 9CRC in 1920.

'What did a ham radio station look like way back
in the 192051 Few of the thousands of hams on the
air today have any notion what the state of the
art was like back in those days. A "spark" trans­
mitter? What's that?

Here is a picture of geRe in 1920. The " W" had
not yet been assigned to US amateur call letters
at that time. The FCC was still unheard of. The U.S.
Department of Commerce assigned call letters.

geRe was located on a farm in rural Grant
County, Indiana, and operated by a then twelve
year old Russ Bennaker. The receiver consisted of
a crystal detector (cat whisker and atl). a loose
coupler made from winding wire on rolled oats
boxes, one inside another for coupling. The trans­
mitter was a 112 kw transformer with 20,000 volts
driving a rotary spark gap. The antenna inductance
was made from ¥4 inch copper ribbon helixal coil.
The six inch knife switch was used to ground the
antenna when the set was not in use as a precau­
tion against lightning.

The antenna consisted of six copper wires on
twelve foot end-spreaders strung between 60' tele­
phone poles 200 feet apart. Sometimes when the
sunlight struck the wires swaying in the breeze the
reflection could be seen from the main road a mite
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Here's an interesting proiect, not too difficult, that
you can put together in a few evenings. Get set for
the next CO WW DX C.W. Contest now.

A Vacuum Relay TTL QSK
Antenna Switch

BY RICHARD KLiNM AN, K3 0 10

•

N othing motivates the art of home-brewing more
than the absence of appropriate commercially avail­
able equipment. One such area is equipment for full
break-in C.W., or a SK operation. a SK means that
the receiver is capable of recept ion whenever the
transmi tte r key is open. With aSK, reception is pos­
sible between each and every dot or dash. The use
of VOX circuits to automatically transfer the antenna
between receiver and transmitter is not aSK. Opera­
tion in the a SK mode wi th the same antenna for
both receiving and transmitting requ ires a rapid and
preci se method of transferring the antenna between
receiver and transmitter. Rapidity is required to
allow the antenna transfer switching to follow the
distinct key closures, and precision is required to
avoid damage to th e radio equipment. In the past it
was common to accom plish thi s th rough the use of
an electronic TR swi tch, but this technique should
now be considered obsolete and unacceptable. It
makes no sense to place a noisy, broad band, poorly
designed isolation amplifier with limited dynamic
range between the antenna and the front end of a
mod ern, q uality communications receiver. After all,
part of the cost of th e receiver is fo r a clean, sensi­
tive, front-end as free of intermodulation products
as possi ble. The only thing to place between the
antenna and the receiver front-end is a wire or a
resistive attenuator.

To achieve aSK antenna switching and meet this
requirement a high speed relay that is keyed along
with the transmitter is requi red. Relays are available
wi th swi tching times sufficient to allow operation at
most reasonable morse code speeds. For low power
installations dry reed relays or mercury wetted re­
lays can be used, but high voltage vacuum power
relays are usable at th e full legal power limit to 30
MHz.I . These relays are available new or surplus at
reasonable cost. This article describes the design,

'Examples are the Eimac VS-l , or VS-6, Kilovac Hc-t .
or Jennings RJ-1A.

operation, construction and use of such a vacuum
relay aSK system.

General QSK Description
Great ca re must be exerc ise d wh en using a relay

to switch r.f . ci rc uits carrying appreciable power.
Relay contacts are rated for two distinct types of
service, the maximum continuous cu rrent they ca n
carry while closed and the maximum current they
ca n either interrupt o r establish. In addition, they
are rated for breakd own vo ltage while open and the
overal l insulation streng th. Th e maximum continu­
ous current rating generally greatly exceeds the
maximum interruptable cu rrent rating. With 1kw of
r.f . power flowing into a 50 ohm resistive transmis­
sion line, 1:1 s.w.r., the peak voltage is app roxi­
mately 313 vol ts and the peak current is approxi­
mately 6.3 amps. Th ese va lues are much larger
under increased s.w.r. co ndi tions. Few relays can
switch th is power at the millisecond speeds required
to tollow c .w. sending. However, if the relay is al­
ways switched when no r.t. power is present, either
before the transmi tte r is keyed or afte r the output
has decayed fi"owing the opening of the key, the
relay contact rat ing requirements are greatly re­
duced. Several high speed vacuum relays are avai l­
ab le that can carry the r.f . current and withstand
the r.t. voltage of high power amateur transmitters.

Switching a circuit carrying large r.f. cu rrent, o r
" hot-switching," is to be avoided for several rea­
sons. Hot-sw itching of an antenna feed line wi ll
force the transmitter to be momentarily loaded into
an open circuit. The resulting high voltage and
s.w.r. condition may damage the transmitte r, re­
ce ive r, or relay. Breaking or connecting an ene r­
gized high power transm ission line will most li kely
overst ress th e relay co ntacts and ei ther burn them
up or weld the relay contacts together. Even if the
relay contacts can withstand such repeated abuse,
the result ing key clicks being radiated, that origi-
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Fig . 1-aSK timing diagram. The cycle begins when the key is closed.

nate from instantly interrupting the power flow, will
cause severe interference to other amateurs and
are , of course, illega1.

It is the function of the electronic circuitry of the
QSK to control the timing sequence of the antenna
transfer and transmitter key ing to insure the antenna
relay is switched only when no r.f. power is present.
The logic assures that Morse characters are not
shortened by the time delays caused by the limited
swi tc hing speed of the antenna relay. Correctly
sequenced outputs are prov ided to mute the receiver
and cont rol a linear power amplifier. The key, me­
chanical bug, or electronic keyer output is co n­
nected to the aSK input, and it is the aSK that
actually keys the transmitter and activates the an­
tenna relay.

The sequence of events during keying must occur
in the following order, illustrated in the timing dia­
g ram of figure 1. The cycle begins when the key is
closed. Immediately thereafter the antenna relay
coil is energized and a high-speed reed-relay coil
is activated to partially mute the receiver for moni­
toring the transmitted signal. The antenna relay re­
qu ires a small t ime, a few milliseconds, to stop
bouncing of the contacts and settle into the trans­
mit position. The logic allows a time, 01, for the

contacts to settle and positively connect the trans­
mitter to the antenna. Until this ti me interval , 01, has
occured no other event can take place. At the con­
clusion of settling delay 01 the transmitter may be
keyed. A dot or dash is sent and may be comfort­
ably monitored on the muted receiver. At the con­
clusion of the dot or dash the key is opened. At this
point all that occurs is that time delay interval 02
is initiated . This delay keeps the transmitter keyed
for its duration. The additional key down time, 02,
exactly makes up for the fraction of the Morse
character chopped off because of th e pause, 01,
between the in iti al key closure and the keying of
the transmitter. Ideally, 0 1 and 0 2 wi ll be of equal
duration. At the conclusion of the additional key
down time, 02, the transmitter is unkeyed. It takes
a definite time, a few milliseconds, for the trans­
mitter r.f. output to decay to zero. This behavior is
designed into quality transmitters to avoid key
clicks or " break," or opening of the key. The an­
tenna relay must remain in the transmit posit ion
while this energy is decaying. Delay 03 provides
this interval, between unkeying of the transmitter
and return of the antenna to the receiver. A short
time after the antenna is returned to the receive
mode, the receiver is un-muted. A control signal to
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remove cut-off bias applied to a l inear ampli fier is
provided in synchronous with the switching of the
antenna relay. At a keying speed of 40 w.p.m., all
the above steps occur in about 30 mill iseconds and
are repeated on the average of 560 ti mes each
minute.
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Fig. 2-{A) NAND logic gates . (B) A Truth Table for
NAND gates (C) Inverter and Truth Table .

Logic Circuit Description
In order to ac hieve the timing seq uence just de­

scri bed , the family of 74 hund red, transistor-transis­
tor, o r TTL, integrated ci rcui t logic is used. These
ci rcui t components are readil y availab le, inexpen­
sive, reliable and extremely immune to interference
from noi se and r.f. Only two fundamental types of
logic ci rc uits are used in the aSK. These are NAND
gate and the one-shot, o r rnonostable multivib rator.

The NAND gate is shown schematically in Fig. 2A.
Figure 28 gives the logic " truth-table" for these de­
vices. Truth-tables describe the output of the gate
fo r al l possib le ccmbnatlons of input signals. Since
the circui ts are digital logic gates, only two signal
levels are possi ble at either input or output. These
are defined as the logical "0," co rresponding to any
voltage between 0 (ground) and + 0.8 vol ts, and the
logical " 1," co rresponding to any voltage between
+ 3.0 and + 5.0 volts. As can be seen from Figu re
28, the NAN D gate operates so that when anyone
of the inputs is at the logical 0 level , then the out­
put will be at the logical 1 level. Only if all inputs
are at th e logical 1 level wi ll the outp ut be a
logical O. The gates are constructed such that
inputs not connected to anything are automatically
at the 1 level. Figure 2C shows how the NAND is
converted to a logical inverter by simply connecting
all inputs together. An inverter simply presents at
the output the opposite logic level of that appearing
on the input. The 7400 package contains four inde­
pendent, double input NAND gates with a co mmon
power supply, and the 7410 package contai ns three
independent, triple input NAND gates with common
power supply connections.

The time delay functi ons are produced by using
the 74123 retriggerabl e, mon ostable multivibrator,
commonly cal led a one-shot. The 74123 package
co ntains two independent one-shots with common
power supply co nnections. Eac h one-shot requ ires
only one external resistor and one external capaci­
to r, which determines the ti me delay period. A
schematic representati on and logical truth table for
the 74123 is given in Fig. 3. In the untriggered state
the Q output is a logi c O. Initi ati on of a delay period
occurs by logical t ransitions on the input l ines. If
the A input is held at the 0 level , only a trans ition
from a 0 to a 1 on the 8 input will trigger the one­
shot. If the 8 input is held at th e 1 level, on ly a
transition fro m a 1 to a 0 on th e A input will trigger
the one shot. Once triggered the Q output becomes
and remains at the 1 level for a time interval deter­
mined only by the external resistor R and capacitor
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QSK Parts List

Inductors:
1 - 1 mh choke (Miller 70F103A1 or equiv.)

U1-B, and the transmitter key closure signal from
U2-B are all combined as inputs to U1-C. The output
of U1-C, shown in fig. 1, becomes a 1 when the key
is first closed, remains at a 1 while it is held closed,
and continues to be at a 1 during delays 02 and
03. At the conclusion of 03 it becomes a O. This
signal is exactly that required to switch the antenna

Relays:
2 - Reed relay, 4 v. 20 rna. (IR RR505 or equfv.),

K2, K3.
1 - Vacuum relay, Eimac VS~1 or VS-6 (Kilovac

HC-1, Jennings RJ~1A or equiv. may be used if
appropriate value of - V is used).

Power Supply

6 - IN914
1 -IN4740A (CR1)
2-7400 NAND
1 -7410 NAND
2-74123 one-shot

4 - 50 K multiple turn
Trim-Pots (TRW 961-20,
CTS 190 PC, Bourns
3006, or equiv.)

1 -10 K Linear Taper pot.

Tantalum miniature
electrolytic, 25 v.d.c.
3-1.0/Af.
1 - 2.7 /Af.

2 watt 10%
1-270
1-330
Adjustable

aSK Unit

Transformers:
1 -12 v.a.c. at 500 mao
1 - 25 v.a.c. at 1 amp.

Capacitors:
1 - 1 ....f., 25 v.d.c. Tantalum electrolytic
1 - 500 ....f, 15 v.d.c. electrolytic
1 -1000 .... t., 35 v.d.c. electrolytic
2 - .05 ....1., 100 v.c.c. disc ceramic

Semiconductors:
1 -7805UC (Fairchild + 5 volt regulator, TO-220

Case).
2 - 50 p.l.v.. 1 amp bridge rectifier.

Semiconductors:
1 - 2N4400 or equlv.
1 - 2N4402" "
1 - 2N5321" "
1 - 2N5322" "

Capacitors:

Ceramic disc
100 v.d.c.
10 -1.0 ,f.
10-.1 el.

Resistors
01 watt 10%
4-68
1-270
1-560
l-lK
1 -1.8K
6-2.2K
4-4.7K
1-10K

QSK Circuit Description
Armed with this general knowledge of what the

aSK is required to accomplish and how the inte­
grated circuit components operate, the actual aSK
circuit, fig. 4, should not be difficult to understand.
The timing diagram, fig. 1, will be of great value in
following this description.

The input to the aSK is the key. A straight key,
mechanical bug, or keyer with a relay output may
be connected directly between the inputs of U1-A
and ground. Anyone of the inputs may be used, and
various keys can be wired in parallel by connections
to different input lines. A key-up condition places a
logic 1 on the input line, and key-down condition
places a logic °'on the input line. Keyers having
outputs for grid block keying require an additional
interface stage provided by 01 . When anyone of
the key lines is grounded, or closed, the output of
gate U1-A becomes a 1 and the output of U1-B
becomes a 0.

The transition of U1-B output from 1 to 0 as the
key is closed triggers one-shot U4-A and starts time
delay 01, of between 1.5 an£ 15 milliseconds. At the
conclusion of delay 01 and a output of U4-A returns
to the 1 level. What is required to key the trans­
mitter is a level that changes a time 01 after the key
is closed. Such a signal is formed by using the 0
output of U4-A and the output of U1-A as inputs to
NANO U2-A, as shown in fig. 1. The output of U2-A
becomes °a time 01 after the key is closed and
remains °until the key is opened. The output of U2­
A is fed to one input of U2-B through a diode and
resistor. The other input of U2-B is connected to
the 0 output of one..:..shot U4-B. Since U4-B has not
been triggered its a output is a 1. Therefore, the
output of U2-B is exactly that signal needed to
key the transmitter. Inverter U2-C and transistor 02
produce the proper levels for grid block keying.

When the key is released the output of U2-A goes
from a 0 to a 1 level, triggering one-shot U4-B. Once
the one-shot is triggered the a output remains 0 for
a period 02, of between 1.5 and 15 milliseconds.
Since the Q output of U4-B is connected to one of
the inputs of U2-B , the transmitter key line will be
held closed and additional time equal to 02 as
desired.

The function of holding the antenna relay in the
transmit position for a short time after the trans­
mitter has been unkeyed is provided by US-A. After
delay 02 has ended, the output of U2-B goes from
a 1 to 0. This triggers one-shot U5-A and initiates
~elay 03, of between 4.5 and 45 milliseconds. The
Q output of US-A, the key closure indication from

C. This time, t, in milliseconds is approximately
equal to t=O.32 XR XCX(1 t.0.7+R), when R is in
K ohms and C is in ut. The a output is simply the
logical inverse of O. Both TTL packages require a
single + 5 volt power supply.
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This time delay interval must be completed before
the receiver is uri-muted. Relay K2 is normally ener­
gized by the output of gate U3-C, and with the key
open the contacts are grounded. During the mute
condition the relay is deenergized, which opens the
contacts and places the 10K potentiometer between
the receiver mute line and ground. With most re­
ceivers the 10K resistor gives ample range for any
desired mute level.

The logic signal driving the antenna relay is feed
into gate U3-D wired as an invertor. This gate con­
trols reed relay K3. Some means must be provided
to cut-off the idling current of any linear amplifier
used with the transmitter. The contacts of this relay
short out additional bias applied to the final ampll­
fier. Conventional VOX circuits can be used to con­
trol the amplifier if desired, but this technique is
less elegant.

The four IN914 diodes, 68 ohm resistor, and .01 p.f
capacitor networks in certain logic lines are used
to compensate for the internal limited switching
speed called propagation delay, characteristic of
any logic circuit element. The networks insure that
the propagation delay can play no part in operation
of the logic.

A simple and conventional power supply is used,
fig. 5. The TTL logic chips require + 5.0-+ 10% d.c.
at about 250 mao The 7805 UC 5 volt voltage regula­
tor is perfect for this application, is easy to use, and
is inexpensive. No heat sink is required, but the
case tab of the regulator should be firmly bolted

Ov.a.c
12v,a,c. t;'" @'!.Ia.

-U "l a.c.
.05

II o.j • , •• OsD,
7805UC

05
e.c

:'t
a

~ 500.,1 •
~

25v·I
25v .e.c. ~ '"' -
ill 1• .

..la.c,

II ..=.I 0 1 •

" ~
• I"D','

35v.

V
," 20- 35 v.

7805UC regulator connect ion

,p Oulpot (2)

0 Co mmon tn(/ Input (H

TOP VIEW

g. 5-Power supply schematic. 01 and 02 are SOy
iv 1 amp bridge tectttters. C1 is 1 ut, 25 volts, etecuotv-
c, soldered directly on the regulator input and common
ns. 05 is a fairchild 7805UC, +5 volt regulator in a

TO-220 case.

lay. Inverter U3·A, and transistor 03 and Q4 pro-
ide the correct voltage to drive the antenna relay
oil Kl.

Finally, one-shot U5-B is triggered by the 1 10 0
ansition of U1-C output providing an additional
me delay, 04, of between 1.5 and 15 milliseconds.
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Interconnect ion

CONTROL BOX

Circuit board

Power supplies

CONTROL BOX

Int...connection- ....

Mute level pot

MUle and
bias switch

re lays

e~ 10 lead bYJ»$$«l"
t lw phonoplug

Component $ide of

PC""'"

Min"tul"e trimpot 110 luml
liming controls

CONTROL BOX

Several views of the aSK relay and control box . It's
really not that complicated and will surely improve

you r c.w. score.

CONTROL BOX

VS-l
relloy power rr-forlY$"

Coil connection ¥Id
byp;m eapacitor

elMAC VS-T

Transmitter

RELAY BOX
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Fig. 7-Full size art for OSK
pc. board.

to the case of the aSK. The antenna relay requires
a voltage, V, depending upon the exact relay type
used. The VS-l requires about 20 volts at 700 rna.
This is supplied by a negative, unregulated, power
supply. Dropping resistor RJ is used in conjunction
with zener diode CRl to produce - 10 volts for the
transistor c irc uits. The value of R5 is determined by
the closest standard resistor to R5=[V-l0]/45.
where R5 is in KO, and V is in volts. At least a 2
watt resistor should be used for R5.

QSK Construction
The aSK is con tained in two separate metal mini­

boxes. One contains only the antenna relay, and
the other contains the power supply and logic ci r­
cuits. Since the anten na relay ca rries conside rable
r.f. energy, this division helps to keep r.f. out of the
logic circuits. Only a single coax cable, ca rryi ng the
antenna relay coil current, connects the two boxes.

(Continued on page 78)
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Fig . a-QSK station interconnection des ign.
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Novice
BY HERBERT S. BRIER. W9EGQ

Tom Gannon , WN4HHJ, 291 S. Lorraine Dr ., Mary Esther , Fla. 32569, first learned the
code and amateur theory back in 1935 but did not get his first license until 40 years
la ter. He has worked all s ta tes, and 54 coun tries in all continents using a Heathkit
HW- 16 and a Heathkit HG-10 vt.o. in conjunction wi th a home-built, 3-element beam.
Tom is a retired USAF and airline navigator and is waiting for his General class
license. His ultimate goal is the Extr a class license and expects to remain on c .w.
mostly un til he achieves it. We are sending Tom a 1-year subscription to CQ for sub­
mitting the winning picture in our Monthly Photo Con test. If you would like to enter
the con test, send a clear photo (pre ferably black and whi te) 01 you at the controls
of you r amateur station wi th some de tails about your radio career to CQ Novice
Photo Contest, care of Herber t S. Brier , W9EGQ, 409 S. 14 St., Ches terton . Ind. 46304.

Suitable non-prize winners will be published as space pe rmits.

M any of the recent acti ons of the
Federal Comm unicati ons Commis­
sion to simpl ify Amateur reg ulat ions
are of little immed iate inte rest to
Novices and many other Amateurs.
They are not too concerned abou t
fast-scan TV repeaters in the 420
MHz band or that Technic ians cannot
legall y use v.h.f./u .h.f. to 29.5 MHz
repeaters , because their l icenses do
not authorize 29 MHz operation. They
can use OSCAR·6, the orbi ti ng 146
MHz to 29.5 MHz satellite repeater,
however, by special arrangement.
The hearts of few Novices beat faster
at the news that any qualif ied appll­
cant can now get an Extra cl ass
license without any previous amateur
experience. All he has to do is to
pass the General, Advanced, and
Ext ra class code and written exams
in one sitting. But the news that the
traditional FCC method of testing the
code-copylnq abil ity may soo n be a
th ing of the past should bring most
amateurs and prospective amateurs
to a ful l stop.

The tradit ion al method of testing
code-copying abil ity is to send a 5­
minute message in the Internat ional
Morse Code at the prescribed speed.
The appli cant must copy the message
for a conti nuous period of at least
one minute without om iss ion or other
error to pass the test. Under a new
" message co ntent" method released
by the FCC on March 16, 1976, the
applicant will l isten to a 5-minute ,
p lain-language message sent in the
International Morse Code. He will
then be given a multi -choice quiz of
what he heard. Scoring 80 percent
or higher on the quiz w il l be a pass­
ing grade.

The FCC says that the new format
" would relieve the appl icant of the
extremely tedious burden of copying
one minute of mixed text without
error, yet would provide an accu rate
gauge of his competency in the re­
ception of Morse code message con­
tent." It woul d also satisfy lnterna-

tional regulat ions governing amateu r
code tests.

The new code test wi ll soon be
administered experimentall y at a few
selected FCC offices . Appli cants wi ll
have no choice of the type of test
they w ill face . The applicants who are
given the new test w ill be given a
pass ing grade if they score 80 per
cent or higher on a multip le-choice
quiz of what they heard. Appli cants
who are given the conventional code­
receiving test wi ll have to copy one
minute without omission or erro r to
pass. " Any change in this policy will
be announced in advance. "

New Study Guides
As ment ioned in our last column ,

the FCC released new Novi ce (ele­
ment 2) and Gene ral, Conditional,
Technic ian (ele ment 3) study guides
in late March. Careful comparison of
the new and ol d study guides leads us
to believe that prospective Amateurs
wi thout previous elect ronic exper­
ience shou ld reach their goal qu icker
and have a firmer g rasp of funda­
mentals follow ing the new guides
rather than the old ones. In our
opinio n, the super iori ty of the new
study gu ides is that they speci fy the
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That 250TH tube will never fif! Rob, WN7­
CDU, Raymond, Washington, works c.w.
mobile in the Novice bands with his
Kenwood T5-520 on the car seat beside

him.

type of information covered by the
examinations and then tell the student,
almost item by item, what he should
study to acquire the information. Pub­
lishers 01 license manuals are already
working on updated versions of the
manuals, which should be available
before the FCC starts handing out
new written exams.

The FCC log jam at Gettysburg
that has made many prospective am­
ateurs wait a month or more to take
their Novice or Technician/Condi­
tional class examination papers alter
the volunteer examiners requested
them and an additional 12 to 14
weeks to receive their licenses after
passing the exams may be broken
before the summer is over. The first
step of the breakup is expected to be
opening all mail within 24 hours of
arrival, instead of laying around up to
a month before it could be opened.
The next step is a high-speed
licensing system that is hoped to be
in operation by the end of July. If all
goes as planned, a license applica­
tion will be processed and the new
license on its way within 10 days.

Shor t Skip on 21 and 28 MHz
One of the most thrilling experi­

ences of the operators of the 21, 28
and 50 MHz amateur bands is to be
listening to a "dead" band and hear
it euddenty explode with strong sig­
nals from unpredictable directions
and distances up to 2500 miles for
periods between a few seconds and

4. • CO • July, 1976

many hours. The cause is sudden
"sporadic" intensely ionized patches
in the E layer of the ionosphere that
refract signals that normally sail
through the ionosphere into limitless
space, returning the signals to earth
many miles from the transmitting an­
tenna. Several things can be said
about these "short-skip" or "spar­
adic-E" signals: They are unpredict­
able, although they occur more often
in the summer between mid-morning
and late afternoon than at other times
of the year. Also, simple antennas do
as well or better for short-skip con­
tacts as elaborate antennas. Try a
few CO's on an apparently dead 21
or 28 MHz band. You may be sur­
prized by who answers you.

"Short skip" or "sporadic-E radia­
tion" is the result of intense patches
of ionization at the height 01 the nor­
mal E layer of the ionosphere (ap­
proximately 70 miles or 45 kilometers
above the earth). Normal E layer
ionization follows the sun-maximum
at noon, minimum at night-and is
seldom intense enough to affect sig·
nals above 14 MHz. But during
periods of sporadrc-E conditions,
patches of the region are so highly
ionized that 21, 28, 50, and (rarely)
150 MHz signals striking them are
refracted back to the earth 200 to
2500 miles from the transmitter. The
current theory is that high-speed
sheer winds bunch the free electrons
always present in the region into the
patches - sometimes small, some­
times large, but always changing.

The big thrills of "short skip" are
its unpredictability, the strength of
signals from low-power transmitters,
and the opportunity it gives operators
of bands such as 21, 28, and 50
MHz, to work distances and states
that they normally have difficulty in
working. The trick of taking advan­
tage of the phenomena is to check
the band of interest at every oppor­
tunity, day or night. Do not merely
listen for a few seconds and give up
if you do not hear signals. Call "CO"
a few times. It often happens that a
band is open between operators who
never know it, because they both
only listened. My new neighbor, John,
WB9JOV, worked a new country­
Panama-while tuning up his new
to-meter beam mounted on boxes,
two feet from the ground last week­
end. He thought the band was
"dead!"

News And Views
Ken Bales, W7VCB, Rt. 2, Box

300B, Raymond, Washington 98577,
has been working towards getting
photos and tape recordings of all
amateurs in Pacific County, Washing­
ton, as a Bicentennial project. There

are three active Novices in the coun­
ty. One is Rob, WN7CDU, who now
works mobile c.w. on the 7 and 21
MHz Novice bands using a Kenwood
TS-52O transceiver exciting a Hustler
mobile antenna. He has made over
500 contacts all over the USA and in
Japan and Alaska since getting on
the air .. , Casey, WN7HDE, also
uses a Kenwood TS·520. He drives a
home-built, 15-meter, 2-element Ouad
with it. He has wo rked some fine OX
with his set up, Ken says. Casey's
station is set up in a small corner of
his mobile home. Back to W7VCB.
Ken is actively promoting more ac­
tivity on the 10 and 15 meter bands,
including the Novice segments. Pa­
cific county amateurs use 10 meters
for local ragchews and sometimes
hear and work good "skip" DX. Ken
suggests "OFU?"-"Is this frequency
busy?" as an unofficial "a" signal.
(Many OX men al ready send a snappy
"ORL?" before opening up on a new
frequency.)

Charles Whited reports in the Miami
Herald that Bob Vest, WA4JVN, fell
from the horizontal bars 10 years ago
while a freshman in college. The
accident left him paralyzed from the
neck down. Later, an amateur fr iend
introduced him to ou r hobby and
helped him study for the exam. The
FCC office was not exactly geared for
an applicant who copied code with a
pen clinched in his teeth. But, after
improvising with a couple of phone
books, Bob passed the 13 w.p.m.
General code test and written test.
He sends c.w., tunes his equipment,
changes bands, dials phone numbers
to run phone patches, turns pages in
his bible and in technical books with
sticks held in his teeth.... John Mit­
nick, WN2CMX, 7 Stafford Dr.. Madi­
son, N.J. 07940, thanks V09R for
coming into the 15 meter Novice
band to work Novices and wishes
that more DX operators would emu­
late him. CEJfAE, Easter Island, is
another rare one who invades the
Novice bands regularly-usuaffy on
the 15th and 30th of the month . . , .
Bob, WN6CSO, 22917 Vase St., Ca­
noga Park, Calif. 91304, advocates
letting Novices who pass the 13
w.p.m. General code test but fail the
written exam operate in the General­
class c.w. bands. Later, when they
pass the written exam, they would
be authorized to operate in the Gen­
eral phone bands. This is an interest­
ing idea with no chance of being
adopted at this time, if for no other
reason than the FCC Amateu r divi­
sion already has too much to do.
There is some chance, however, that
applicants who pass the code test

(continued on page 70)



MathsNotes
BY IRWIN MATH, WA2NOM
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SN74C04
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Out put~
Del~y 1--l ~ -1 L.-- Delay 2

But, what better way to learn than
to actually use some of these de­
vices . What follows is a compilation
of bas ic circuits that should serve to
introduce and teach the amateur a
little more about CMOS logic.

Before bu ilding or even handling
CMOS ch ips be certain you are using
a grounded soldering iron. The high
impedance inputs can eas ily be dam­
aged by leakage currents or even
static electricity such as produced
by Styrofoarn '", nylon or the equiva­
lent. Always keep the CMOS In its
conductive package and never pl ug
a ch ip into a live ci rcui t. Always
apply power last. Don 't get too scared
however, there are internal protec­
tive diodes and the chips are quite
rugged- just don 't abuse them.

r- t>! - ...,
I DIOde 1 I, ,
r - - iof - ..

DIOde 2 PO Int
I , A

Fig . 3-Delay circuit. See text for opera­
tion 01 the two diodes.

10K
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II
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-

7) Finally noise immunity is excel­
ent approaching Yl the total logic
swing.

To visualize what goes on in a
CMOS chip we will briefly look at the
simplest unit, the inverter. Fig. 1
shows the basic c ircuit of this ele­
ment . The device consists of two
MOS transistors, a P channel and an
N channel.

With the input grounded, it can be
seen that the P channel transisto r
conducts (saturates) and becomes
the equivalent of a 400-500 ohm re­
sistor from V~~ to output. The N chan­
nel is cut-off and oilers only 1012

ohms from output to ground. The out­
put is therefore high.

When the input is now raised to V"",
the P channel transistor cuts-off
effectively ollering 10'2 ohms between
V"" and output and the N channel
transistor comes on producing a 400­
500 ohm resistance from output to
ground. The output is therefore low.

That in brief is the operating prin­
c iples of CMOS. Now for some good
news. When CMOS was first intro­
duced, there were special ized chips
and funct ions ollered by RCA and
Motorola in their CO-Series. Recent ly,
a new series, p in-for-p in replace­
ments of most TTL chips in the fa­
mous SN7400 series, and called the
SN74COO Series, has been intro­
duced.

Since all logic operations of these
chips is the same as the older TTL
chips, the digital designer does not
have to relearn much to use these
devi ces.

Fig. 2-A CMOS e.c. line synchronized trigger . The value of V•• should be adjusted
for best results with the amplifier 01 the 60 Hz input.
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s

-

Inpul O--

Fig . I-The basic CMOS inver ter dis ­
cussed in the text .

T hiS month we would like to ole­
cuss a relatively new form of logic
slowly making its appearance on the
amateur scene. Unlike its predeces­
sors, this logic family uses ext remely
little power, is insensitive to power
supply variations from 3 to 15 volts,
and is almost burn-out proof. What
we are talking about is. of course,
complementary metal oxide silicon
IC's or CMOS as it is called .

The basic parameters of CMOS
that make it different from other
forms of logic are as follows :

1) Most un its operate perfectly well
from around a 3 volt to 15 volt supply
(unregulated is ok as long as it
doesn 't exceed these limits) .

2) Input impedance to a chip is
very high , lOU ohms typically so input
currents are very small , 10 pica­
amperes typically.

3) Output impedances are small ,
around 400-500 ohms so they can
drive many simi lar ch ips.

4) Internal dissipation within the
chip is around 10 nanowatte per gate
so power supply current drain Is
minimal.

5) Speed of operation is around 5
MHz or so although CMOS elements
with frequencies of 20 MHz are avail­
able.

6) Rise and fall times are much I
slower than other forms of log ic
minimizing stringent driving requ ire- I
ments.
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Now get TPl COMMUNICATIONS quality and
reliabIlity at an economy price. The sono state construc­
too. featuring magnehcally coupled transistors and a
lloatmg ground. gives you an eiectrcmceuv protected
amplifier that should last and last.

The Linear B ias SWitch allows you 10 operate on either
FM or SSB. The 702 and 7028 are exceptionally well
suited for z-meter SSB. Typical power output levels as
high as lQQW PEP can be achieved wilh the proper drive.

The broad band frequency range means that your
ampnfter is Immediately ready 10 use. No tuning is
requnec lor the enure 2-meter band and adjacent MARS
channels on TPL's new~

See these great new additions to the TPL COM­
MUNICATIONS product line at your tevonte radiO dealer,

Call 01 write /0, pnces and m/or.
A~.• ma/lOfl on TPL's complete Ime of
~ amateur and commercial amplifiers

COMMUNICATIONS INC.
In. w. IUTH 51.. GARDEHA. CA to].7 ·(] I3) 531_''' .

c. tn, A,c .I, ... .. s.. . L.... as ......., , Wlll....lotl., o.-.IiIU lSi
1_ , lMlC ...... Z1!O s-.t. :IOoto •••• 1i. 1I 1.. "'-- DClOt

• 0 1.1.11" tor .n Ec-nr Price
• Solid atat. COMtruc:tlon
• L1nNr Switch (FM/8SB)
• Iro.d I.nd

P. o. Boll 306. Merrick, N.Y. 11566

HOUSE OF POWERj

The " EA RSPLI TTER BIROY"

can be activated at your leisure by a

switch under your dash, or cont rolled auto-

matically when the car is put in to reverse. Now,

watch the people smile-guaranteed to attrect lots of

atten tion. Sounds like I nest of hapPY,chirping birds.

A great safety device tool

Frequency Pric.
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Model Input OUlPl.It
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',)SN74C0 4..
3 •
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,

Crystal Oscillator
After buil ding an a.c. amplifier,

what is more natural than a simple
crystal oscillator useful to up 5 MHz
or so. The 5 megohm resistor "linear-

(continued on page 70)

Fig. 6--The CMOS crystal oscillator de­
cribed in the telf!.

the first noise purse as the switch
moves latches the circu it. This type
of circuit could be used as the input
to a Kever or some other such project.

A.C. Amplifier
Fig. 5 is a simple, high input im·

pedance a.c. amplifier made of a hex
inverter. The unit is sell biased by
the res istor from input to output and
will exhibit again in the area of 10-SO.
lt could be used as a low level stage.

c,
HJI----j'H

Oulput

5 - lOme<;!

'/6S N14C04
21'I , f"'-.,~

InPUI o--llt-~-jV

Fig . 5-A simple CMOS linear amplifier.

De/.y On Oper.t.
Fig . 3 Is a simple delay circuit

implemented by a CMOS inverter. As
the input pulse rises from 0 to V...
the RC network must first charge to
the trigger level of the inverter to
cause it to invert .

Similarly as the input delays to
zero , the capacitor must first dis­
charge through the resistor before it
can revert back to its original state.
Values of R can be up to a megohm
and C, up to the microfarad region.

By adding diode 1, delay #1 can
be eliminated since the capacitor will
immediate ly charge. Add ing diode 2
will eliminate delay #2 since the
capacitor can now immediately dis­
charge.

Bounce'ess Switch
Fig. 4 shows the circuit for a typi­

cal bounceless switch made up of Y2
of a SN74C02 quad 2 input nor-gate.
This is a typical latchi ng ci rcui t and

•v~
5-15v

•,
'I •

3
" XlK• 'm" %SN74C0 2

• ,
•

'OOK

'''''' • r

• •

POiOl ion PO$lI'on
A A

Fig , of-A " Bounceless Switch" , only the
first bounce in each switch position affects

the circuit.

60 Hz Pulse Generator
Fig. 2 is a schematic of a simple

60 Hz pu lse generator made of two
SN74C04 hex inverter sect ions. This
inverter simply switches as the recti­
fied input sine wave varies f rom 0 to
its peak. The second inverter cleans
up the wave shape. Such a circuit
can serve as a usetut source of a.c.
line synchron ized pulses.

•
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BY BILL DEWITT. W2DD

qual ity of t ransm itted and received
slow scan video and increas ing the
picture transmission capabil iti es of
the system.

It seems to me that so far as SSTV
is concerned , the ulti mate value of
having a computer at hand would be
to use it to improve sharpness, to
improve quality by recognizing the
difference between noise and picture
information-and signal process ing
based on th is information, to intro­
duce motion, to add color to the sys­
tem, and to produce special effects
such as combined pictures and
graphics.

The bandwidth limitations of ou r
present h.f . and v.h. t . allocat ions
make realization of order-ot-magni­
tude Improvements a tough assign­
ment. However, there's no doubt Ihal
mic rop rocesso rs will speed t heir
achievement . As ment ioned in this
column earlier, Dr. George Steber,
WB9LVI , is working on signal pro­
cessing method beyond his already
published results. At Dayton, Dr.

time goes on . My feeling at this poin~

is thai a microprocessor w ill do velYl
little tor the amateur who has "one
of everything" anyway ! BUT, tor th I

chap who doesn 't have a camera
monito r, scan converte r, keyboa rd
RTTY, vi deo read-out C.W. , etc" her
is something to look forward to. Fa
the average amateur, it's going t
take some time, because not ever
amateur can handle the compute
approach 10 signa l handling and th
complexit ies of debugging kit-bu il
gear with 12 or 15 boards. Digita l'
gear however, is beautifully designed
and system engineered for step b
step acqu isition of one functional
capability after ano ther. Interest a
Day ton ind icates that many ere
scanners witl soon be making use 0
Digilal's mul ti-pu rpose equfpmen
array.

Hope, Faith And Better SSTV?
Let's hope that we will soon see

the use of microprocessors extended
to Ihe business of enhancing th
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In Focus

Richard Thurlow, G3WW, is getting excellent results with this scan converter a tl pack­
aged up in a Heath cabinet (with sepa rate PSU). Built by Howard Waton, G3GGJ to
WB9LVrs design , i t uses PC boards supplied by W3LY and W3GKW. Not pic tured, but
doing a fi ne jo b too, is a hand-wired LVI jo b built by Ron Jo hnson, GJGRJ. How about

a photo for " In Focus" reader Ron?

Dayton '76, The Biggest
Congratulat ions to the Da yton

Amateur Rad io Association for an­
other job well done! This year's Ham­
ventlon was again a record-breake r
with its 12,500 attendance. What a
collect ion of Hammanity!

Although slow scanners represent
only a miniscule portion of that gross
figure, we were there in double last
year's number I am sure.

Those attend ing the Friday night
Seminar seemed in agreement that
much larger faci li ties for that affair
are a must. It was standing room
only for those not present when the
doors opened. The Saturday slow
scan forum sess ions were j am­
packed too.

SSTV Seminar Highlight
An informative highl ight of the just

ment ioned sem inar was Dr. Sud ing's
description of the Dig ital Groups
new product line. They are offeri ng
the mini-computer minded amateur
a broad spectrum of possibilities for
not only amateur station funct ions
but home computer operat ions as
well. For example, Dr. SUding demon­
strated a mathemat ics teaching tech­
nique using a combinta ion of the
Dig ital Group's products such as a
TV keyboard, monitor, and a micro­
processor prog rammed by cassette
input for the math project.

It Is my understanding that a vari ­
ety of programs will be offered. In
addit ion, upon request, programming
steps for various functions will be
availab le for a number of vendor's
CPUs. This feature in combination
with plug in boards insures that hard­
ware changes can be held to a min i­
mum and that the user can choose
the CPU best suited to his particula r
needs.

Microprocessors-Quo Vadis?
It will be interesti ng to see how

slow sca nners adapt the use of
microprocessors to thei r needs as

•



VE3DVV's "light plln" can be used to
create images on the monitor screen. or to
block out parts of images as shown in fhis
picture. John demonstrated this feature
with both black and white backgrounds.

A closer look at W9NTP's color scan converter. Notll thll high d&nsity packaging!

Tony Pessiki , W3GKW. built th is version
of WB9LVrs design. Picture qua lity resul!­
ing from this unit at Dayton was really tops.

John Vanden Berg, VE3DVV had grll.t tun
demonstrating his hand·wired scan con­
verter and " light pen" device at Dayton.

A revolving color tiltllr wheel attachlld to
W9NTP's camera provides sequllnti., rlld.

green. and blull vtaeo information.

Len Butsc h, K4CNP. gave me th is exce llent pic ture 01 his com­
mercial loolling scan converter when we met a t the Dayton
'venticn. , LOST the picture. and out of 12,500 souls in atten­
dance. Eddie Collins, W4MS. FOUND it and recognized it as
Len's gear! I'll skip further details, but via the long arm of co­
incidence and the sharp eyes of a good friend . you are seeing
a beautdully buil t piece of SSTV gear. Len added two hand-wired
boards for frame grabbing and lasHo-slow conversion fa the

fen boards he obtained from W3GKW.
W3GKW chose to separate " the works" and the power supplies,

as seen in this " exposed plumbing" view.
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Here's a nifty P-7 monitor packaged in a
transceiver·sized cabinet by Larry Pryor,
WA9MFF. Larry has boards lor this monitor
(WeLMD design) available. Practically the
perfect answer lor anyone wanting to get

started in slow scan.

Here's Bob Stone. W3EFG. looking very happy about the response to his Sampledot
demonstration. The pensive chap in the background is Ralph Taggar t, WBBDOT, who

was probably dreaming up the next innovation lor weather pic ture reception,

Dr, Don Miller , W9NTP, demonstrates his
new and improved color scan converter

a t Dayton.

Shillings anyone? Here's a 3 Bob picture!
Bob Zimmerman , WBDPW. Edito r 01
DARA 's RF Carrier Magazine, is shown
here wi th Bob Schloeman, WA7MOV on
the left, and Bob Suding, WtlLMD. (But

nobody ever calls HIM Bob!)

Scan converter designed and built by Dr.
George Sieber, WB9LVI. George believes

in a minimum number of controls.

M
APUblic Service
ATEURRADIO

NOT JU HOBBY: "

~,

•..
,

d '1~
Tom Holmes. W5RCZ at the left. and Bob King. WB51XK , watching a ctosea-circun quality
picture on the B & W monitor via scan convers ion. See turtber details in column text.

I'm still hoping that SOME DAY, Nick
Stavrou will write an arlicle on how his
little Trick Box works! One 01 " Nick's
Trick s" is shown here. Wouldn't you like
to be able to superimpose your calf sign on
an electronically generated cross-hatched

background?
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VES, once again we are able to
offer CO subscribers free use of
the Ham Shop on a ncn-ccmmer­
cial basis. Here's your chance to
buy. 1811, or swap your way into
that ultimate station or just pick
up some extra spending money.
Join the crowd rushing to get in
on the settee. Run a different ad
every month, and get your ads in
early. Remember that we have a
two month lead time in preparing
ca. Also keep in mind that with
CO's larger format there is far
more room for your ads. so act
now.
Fill out the form below and send
it in with. recent mailing label.
It's just that simple.

---------
CO HAM SHOP
14 Vanderventer Ave.
Port Washington. N.V. 11050

PI... run this in the RelICt

'ftUmle itsue of CO,

Nom. _

Addresl _

Citv _

51' te Zip _
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Suding mentioned that he expects to
have signal enhancing programs
available for his equipment at some
future date. The color and motion
demonstrations of Dr. Miller, W9NTP,
have been seen for the last few
years at Dayton.

So, summing up, there are new
tools at hand, and there is an ava­
lanche of effort being applied. That
brings up another question, " How
soon will the total impact of micro­
processors on slow scan picture sys­
tems be seen by the average ama­
teur?" The answer to that question
requ ires the use 01 a computer pro­
gram that hasn't been written!

Scan Converters Are A Now Thing!
Elsewhere in this column are pic­

tures of six scan converters, five of
which employ the WB9LVI designed
circuitry. My thanks to Tony Pessiki ,
W3GKW, Len Butsch, K4CNP. and
Richard Thurlow, G3WW for supply­
ing photos of the ir converters.

Note the hand-w ired boards in the
light-pen scan converter gear de­
signed and built by John Vanden
Berg. VE3DW.

Ten-Tec's Triton IV Runs
Full Bore On Slow Scan

A month or two ago, I mentioned
that before you run slow scan on
your solid state rig it would be well
to read the instruction book.

Ten-Tee's specifications for their
Triton IV (200 walt) Transceiver say
that you can run a 100% duty cycle
at FUll power on all bands. The Tri­
ton IV Instruction Book, includes the
following paragraph in the list of
operating hints : " When operating
Rny, SSTV, or other high duty-cycle
modes, it is recommended that a
small fan be directed on the heat
sink. The sink temperature may reach
as high as 2ooF., still within the rat­
ing for the transistors but certainly
hot enough to cause a serious burn
if touched."

With Ten-Tee's 200 watt /100 %
duty cycle spec and their guarantee
(pro- rata warrant the output transis­
tors AFTER the first year of unccndt­
none! guarantee) anyone who wants
to run 200 watts 01 slow scan on a
Triton IV has noth ing to worry about!

Excellent Amateur Radio
Public Relations Job

Amateur radio clubs of Houston,
Tex. did a fine PR job at an " Outdoor
Sports" show held in the famous
Astrodome this Spring.

Several amateur stations were in
operation at the show using the spe­
c ial call sign , KS5CVS. Vis itors were

offered an opportunity to sign up for
club membership and license classes.
One club signed up 28 applicants .

Slow scan pictures displayed on a
14 inch monitor were an important
part of the amateur radio demonstra­
t ion seen by thousands attending the
show. That's Tom Holmes, WA5RCZ,
NOT Columbo. in the picture with
Bob King, WBSIXK. elsewere in this
column!

First Albatross SSTV Contest

From the British Amateur Televi­
sion Club and Advance Electronic ,
s.r.1. of San lazzaro, Italy comes
word of a contest to promote interest
in the SSTV mode of operation, The
B.A.T.C. and the Italian firm are the
co-sponsors of th is new contest. This
sounds like a lot of fun, AND, the
entrant with the highest score will
receive an SSTV Scan Converter from
Advance Electronics. Second and
third prizes will be a year's subscrip­
tion to CO-TV the official B.A.T.C.
publication,

Save the dates September 4th, 1500
to 2200 GMT. for Part 1, and Septem­
ber 5th . 0700 to 1400 GMT for Part 2.
Complete rules and further details in
our August issue. Ah, the sheer joy
of having an SSTV contest to start a
wee counter-measure to Field Day.
Sweepstakes. and the lot! (I 'll hear
from that!)

A Pictorial Tour 0'
Slowscaniandl

Just in case you haven 't noticed
CO Magazine has published more
SSTV related photographs in this
column than can be found in any
other publication in the world. If
you 're enthusiastic about the large
number of pictures, send yours to
" In Focus" too!

Final-Final

Many thanks for the interest shown
in this column during its first year of
existence. The response of slow scan­
ners all over the world has been most
rewarding. letters, photographs, and
helpful hints from so many amateurs
indicate a great willingness to share.
This is what makes it worthwh ile to
have a column on slow scan. Your
letters. your photos, and your infor­
mation are what make this column
of interest to others. I am gratelul for
your help and hope that "In Focus"
will continue to be on your regular
reading list.

Same old address for your corre­
spondence: 2112 Turk Hill Road , Fair­
port, N.V. 14450. Regards, Bill De­
Wilt, W2DD.



ADRIAN WEISS, K8EEG. ON

Getting The Thing To Work : V
Minor And Major CUffent
Loop Completion

let's continue the discussion of
the May column about completing
the major and minor r.t. cu rrent loops
in amplifier stages.

Difficulties can ari se if the comple­
tion of the minor current loop is via
an interboard connection when sev­
eral p.c. boards are used in an ampli­
fier chain. For example. assume that
the buffer/multiptier/predriver stages
are mounted on board #1 , the drlverl
final stages on board #2, and that
link coupling is used between the
output of the predriver and input of
the driver stages. The coupling link
of necessity will be on board ~1 . be­
cause that is where the predriver
collector lank inductance is located.
It will be impossible to apply the usual
strategy of completing the minor loop
(link winding to base, to emitter
ground ) by grounding it at the emi tter
site on the prednver stage. Two op­
tions ex ist for the interboard connec­
tion: (1 ) connect the output of the
predriver (ungrounded side of the

link wind ing) to the base of the driver
stage (on board #2) through a short
p iece of hookup wire; (2) make the
connection via a short piece of RG­
174U miniature coax. With opt ion #2,
the link winding can be grounded at
the emitter site of the predriver stage
on board #1 , and the braid of the
coax also grounded at that point, as
well as at the em itter site of the
driver stage on board #2.

Both methods have been used by
th is writer with success, and the
method used has been determined
by the individua l c ircu it be ing de­
veloped. At times, the simple hookup
wi re plus common chassis ground
will prove adequate , otherwise, the
coax method is necessary in order to
eliminate various problems outl ined
earl ier in th is series. It the coax
method is used, it may be necessary
to experiment w ith the size of the
coupling link in order to offset the
effects introduced by the length of
coax. In any event, the coupli ng lin k
should be grounded on board # 1,
and not "floated" to the emitter
ground site on board #2 through
the coax. (The major advantage of

the coax method is the elimination of
r.t. pickup that can occur when a
simple hookup wire is used. As noted
earl ier, such a lead can pickup r.f.
generated in a later, higher power
s tage , l ead ing to self-oscillat ion
among other problems; coax auto­
matically takes care of the problem.
In a couple instances, I' ve used
double-tuned interstage match ing be­
tween stages which are on different
p.c. boards. The bas ic c ircuit is
shown in Figure 1. The double-tuned
matching method elim inates an prob­
lems, and has the added advantage
of much greater selectivity in com­
parison to a sing le tank-link matching
approach.

(4) Major R.F. Current Loop. Treat­
ment of the major r.f. current loop
depends in part on whether we are
deal ing with a low or high power
amplifier stage (above about 4 watts
input). Slightly different conditions
requiring a variation in treatment
occur when we get into the higher
power bracket. This is due in part to
the d.c. and r.t. current levels pres­
ent, and to the magnitude of the r.f.
field generated, in either category.

e .J
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Fig. t-Doubffl-tuned intflrstage matching circuit used between amplififlr stages wh ich
are on two different o.c. boards.
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Fig. 2-Typica/ maio, r.l. loop circuifs.

While it may seem unnecessary to
pay attention to the major r.f. current
loop in a low level stage, this is not
the case, as power gain and efficiency
are a concern at any power level and
in part depend upon the close atten­
tion to detail l hat this series suggests.
Usually one does not have to be
especially concerned with problems
caused by the r.f. field generated in
a low level amplifier, since this field
is rarely a source 01 unwanted coupl­
ing and other problems noted earlier.
However, bypassing strategy and
placement remain important concerns
even in the low level amplifier.

Typical low level intermediate am­
plifier circuits have been shown in
previous columns and can be re­
ferred to for the foll owing discussion
(see Ap ri l, 1976, p. 48, Fig . 1 & 2,
May, 1975, p. 45-46, and others) . B +
decoupling and bypassing is usually
adequately achieved with a couple of
bypass capacitors shunted to ground,
bearing in mind the bypassing strat­
egy covered in an earlier column. In
some cases, such as a driver stage
running above one watt or so, it may
be necessary and edvtseebte to in­
sert a small r.f. (2G-100l'h) choke in
the B+ lead to insure complete isola­
tion.

ISOLAR POWER QRPp STATION

K3CHP
, ... ""'0" ...0. . ... . '.<tTlY •• h. SU"
ofl.,l, ••••••••••' SO• •• , ••" " ••uC '"• _••,. 0' • •"'s <If .0." Of D.I ....... ,

Joe Mikuck is's ORPp OSLo It is aptly done
in yellow and red.

The major components which com­
plete the major r.t. current loop are
the collector tank inductance and
capacitance (see Figure 2a, b, c) , or
the two impedance transforming ca­
pacitors (Cl, CJ) of Figure 2d, or the
capacitance and inductance (C.,-L,)
of Figure 2e. In all cases, the ground­
ing point should be at the emitter site
through the shortest possible leads.
This is a simple task when the tuning
capacitors are trimmers mounted
rig ht on the p.c. board at the tran­
sistor site. The trimmer approach is
practical in transmitters designed for
narrow band operation (about 40 kHz
on 80m, double for each higher
band) . However, in transmitters where
wider frequency excursions are de­
sired, as would be the case in an
80m rig covering 200 kHz, it is usually
necessary to retune each stage alter
a wide frequency excursion is made.
Otherwise, the output will drop off
considerably as one moves away
from the " peak" resonant frequency.
This is the case with the MFJ 40T
transmi tter module, where peak out­
put is maintained only over a band­
width of about 40 kHz. By paralleling
a small variable capacitor with the
fixed driver tank circuit capacitance,
it is possible to move the 40T across
the entire band with only a little vari­
ation in output. The Pi-net hal1wave
filter in the 40T final output also
enters into the picture and can be
peaked for a given part of the band,
although its effect on output during
wide excursions is much less notice­
able than is the driver stage's effect.

Several strategies can be used in
attaining frequency flexib il ity in a
transmitter designed to operate over
a large part of the 80 and 40m bands.
The primary objective is to avoid r.t­
bearing leads leaving the p.c. board

from a major current loop. First , the
buller/driver amplifier stages can be
mounted on a single p.c. board , with
board-mounted trimmer capacitors for
each stage, and then the board can
be mounted on one of the panels of
the transmi tter enclosure with holes
providing easy access for screwdriver
adjustments of the trimmer capaci­
tors . Similarly , several boards can be
mounted on different walls of the
chassis box. In th is approach, the
t rimmer capacito r is mounted on the
underside 01 the p.c. board, while all
other components are mounted top­
side. A good practice to follow in
mounting trimmer capacitors on a
p.c. board is to ground the set 01
plates which is electrically common
wi th the adjusting screw. This is an
important precaution, since one side
of the trimmer capacitor usually will
be at B + potential , or at high r.t,
potential (see fig. 2 circuits), and an
accidental slip 01 the adjusting
screwdriver will result in a direct
short to ground if the t rimmer plates
which are electrica lly common with
the ad justing screw happen to be
connected to the B+ side of the tank
circuit. Once the trimmers are
mounted on the underside of the p.c.
board , the board is mounted on the
panel using metal spacers just long
enough to provide clearance lor the
t rimmers. Holes are drilled in the
panel to match up with the adjusting
screws. Retuning is then a matter of
a simple screwdriver adjustment.

Second, variable capacitors can be
mounted on a front panel with mini­
mum lead length by laying out the
p.c. board carefu lly. In this approach,
the board is designed so as to bring
the tank circuit as close as possible
to the variable capacitor . This re­
quires that the pos it ion of the p.c.
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MOTOROLA.
SOLID STATE
MONITOR
RECEIVER
MOICNB

SUMMER SPECIALS

1J~-,J:lI-'~'~1 01 A, 30-42 MHz 12 V.D.C. and 110
VAC all transistorized. single Ireq, receiver

with A.C. power cord. May be used as a single tone
alerting receiver (decode r presently on 2250 Hz). Can
also be used as a mobi le (12 volt Neg. GND.) with the
addition of D.C. power cable NKN6123A (avail able trcm
Motorola). __ • $98.00
For tuning from 30-42 MHz, add _•• • • • $25.00

MOTOROLA 450 MHz
" MK" I.M.T.S.
12 Irecuency dial control heads
(less mounting bracket) $75.00
Power/Control cable fo r above
unlt $25.00

Inflation ...
for '76

FOR M
OIJl t

Marine Rece; Or
Radio vers

Div. of Bob Whan & Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers. Fl• . 33901
All Phon••: (813) 936·2397

S.nd 10' 'Of n.w catalog
m

CIlSTllS

We're Fighting
No Price Rise

"'1",0 CRYSTALS

""e\et C\\\~e"5
'-'~ 63"d

CRYSTAL SPECIALS
Frequency Standards

100 KHz (He 131U) ..........•...... .. . $4.50
1000 KHz (He 6IU) . . . . . . . . . . . . . . . . . . . . 4.SO

Almost all CB sets. TA or Rae $2.50
(CB svntneeuer Crystal o n request)

Amateur Band in FT·243 ea. $1.SO
. .. . . . .. . . . . . . . . .. 4/$5.00

5O·Meter $3.00 ( l60-meler not avail .)
For 1st c lass mail . add 20' per crystal. For Airmail ,
add 25' , Send check or money order. No dealers,
please .

FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock o f quartz
crystal matertete and components assures Fast
Delivery from us!

board w ith respect to the variab le
capacitor be foremost in the mind of
the designer. It is poss ible to achieve
quite minimal lead length if proper
care is taken.

Third , varactor diodes can be used
in the tank circuits and mounted on­
board right at the transistor, with
only the varactor d.c. bias leads (by­
passed for r.t.) leaving the board. If
proper care is taken in designing the
tank c ircuits of several stages, those
stages can be tracked using a sing le
potentiometer which provides d.c.
bias for all the tun ing varactors in
an amplifier cha in.

The above approaches wit l allow
one to achieve frequen cy flexibility
in low level ampl ifier stages while
meeting requirements for effect ive
complet ion of the major current loops.
One further note on th e use 01 trim­
mel" capac itors: it is possible to
solder a small diameter, light guage
copper tube to a trimmer adjusting
screw, creati ng an extension shaft
which eliminates the need for screw­
driver adjustments. It is a tricky
operation, but worth it if ease of re­
tuning is an objective.

A final comment while we're on the
subj ect of frequency flexibil ity. Both
publ ished designs and commerc ial
products have made the " broadband"
c lai m for circu its wh ich ut ilize tuned

tanks in the ampl ifier stages. This is
not " broadband " in the usual sense.
As long as a ci rcuit has inductances
and capacitances lumped together, it
is frequen cy resonant. If such a cir­
cuit exhibits no variation in output
over a wide frequency excursion, then
it probably isn 't working anywhere
near peak efficiency.

We'll continue this d iscussion in a
future column.

News

Dayton was the usual hectic mon­
strosi ty. The ORPp Forum suffered
from defecti ve audio-visuals and an
incredible noise level. But those at­
tend ing were treated to an excellent
talk on speech processing , a taped
talk about Coherent C.W., and a color
sl ide show by me. Met qu ite a few
fell ows at the CO booth and picked
up some interest ing news. Joe, K3­
CHP, filled me in on his sctar­
powered Argonaut operations, and
obliged with a short note, which fol­
lows: " I have been active in ORPp
for less than a year with an Argonaut.
I work 10, 15, and 20 meters with a
3 element beam at 27 ft., and 40 and
80 meters w ith a random long w ire.
For the past several months I have
limited my operation to sunny days
because I am trying to make WAS
and DXCC with sola r power! The

supply is an array of solar cells pro­
ducing 12 v.d.c. at 0.5 amps and fed
directly to the Argonaut through a
12 vo lt regulator. For such contacts,
I use a special OSL card (see en­
closed) . So far I have 33 states con­
firmed and 19 countries worked. I
expect an excellent return on my
OX OSL's since I have collected a
number of sentences in 54 languages
and transcribe them on my outgoing
cards to impress the rec ipient in his
own language." Accord ing to Joe, the
array of sola r cells is about 24 x 48
inches or so, and output goes up to
about 17 volts , hen ce the need for
the regulator. Cost of the unit is high
and ava ilab ility limiled---one source
is Edmund Scientific . But Joe claims
that there is nothing like working
directly from the sun's power-en­
tirely sell-sufficient operation. Clouds
k ind of mess thi ngs up though! A
couple more panels would permit
cl oudy day operation also. Joe is
very interested in hearing from other
ORPp'rs who are using solar power
(Joseph S. Mikuck is, K3CHP, 6913
Furman Parkway, Riverdale, MD
20840).

Due to my lack of organizaton, I've
messed up the ORPp, WAS and DXCC
lis tings for 1975. We'll ho ld off till
1976 li stings time .

Unti l next month , 73, Ad e, K8EEGle
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HUGH CASSIDY, WA6AUD, ON

DX

T hough the bottom of Sunspot
Cycle may be in the next few months,
the first half of 1976 has not lacked
for OX act ivity, even at the bottom of
the cycle.

Bill Rindone, WB7ABK, was prepar­
ing to head out again in late June to
pick up where illness slowed him in
Asia, Bill having to return home from
Nepal. Bill was planning to work in
the Persian Gulf, the Red Sea areas
and down through Africa . Along the
way he has plans for an operation
which he figures to be a rather defi­
nile 'new one' and this 10 be in the
Africa area.

The Calvins have continued to sup­
ply activity, in recent months operat­
ing from FK-New Caledonia, YJ-New
Hebrides and more recently they
were aiming for FW8-Wallis .

The JARL Anniversary Country,
7J1AL from Oki-no Tori Shima
(Parece Vela) is a matter of history
now. Some JA OX groups fought the
whole concept bitterly and even
though they were not able to reverse
things, they were unwavering in their
opposition, carrying their arguments
into many other areas seeking to
gain support for their stand.
SM~AGD and K6AHV along with

HKl3'BKX were gathering gear for

The WAZ Program
Single Band WAZ

20 Meter C.W.
11 SVOWfT

20 Meter Phone
2tl OJ9ZB

S.S.B. WAZ
1313 OL8PofC 131 5 . W2EHB
131. OK3GK 1316 wa~AK

C.W.-Phone WAZ
3952. Dl..7JY 3956 , UC2WG
Je53 OJ6AU 3tS7 JA1FGW
~ YU1NGO 39S8 . K9KWK
~ WA1NZT
T eompl.l. rul.. for . 11 WAZ 'U~ ,f. found in
t ..,. . 1176 IN.... 01 CO. Ap phut lOftS • ..., ..-
P ts 01 11'1. fU~ m'J bot oO",...cl bJ _ 'n; •
busl_ ,in, ..lI-ldd.ftHd 'limped _
to , .... OX Eel l'or . P .O 80_ 205. W,.. te. H , FL
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their planned Baja Nuevo effort as
this is being written and if all went
well they should have opened early
in June. There were also reports that
a HK-group may activate $errana
Bank in June.

All this might help convince many
a weary OXer that there is still a lot
of OX activity. W4UMF has repeat­
edly pointed up that even at the bot­
tom of the cycle there can be periods
of intense solar activity and good
though often brief band conditions.

While a number of different sources
have come up with a number of dif­
ferent predictions as to when we will
bottom with Cycle 20, many of them
have overlapping predictions which
aim at the period in the tetter part of
1976 or the first part of 1977. Things
will improve rapidly when the Cycle
21 starts up but in between there will
still be good days and good periods.
This is hardly the time to give up and
those working eighty and one-sixty
shou ld find this Fall and Winter with
superb conditions.

And while the high-latitude spots
for Cycle 21 have yet to put in much
of an appearance, OX still thrives at
times and often with some good OX.
Stick close.

FRESNO 1976

The annual West Coast gathering
of DXers was in mid-May this year
and there were well over 300 in
attendance. There were YEs and CXs
. .. there were ZLs and VKs and VU.
There was 7Z3AB (ex) and a lot of
miscellaneous DXers. And there were
JAs to present their object ions to the
Oki-no Tor i Shima being accepted
for a new country by bending the
DXCC Criteria a bit.

The OX Forum preceded the cock­
tail hour which started at 1730 POT.
It was ruled that no discussion of the
Oki-no Tori Sh ima matter would be
had until 1700Z at which time there
would be presentations pro and can.

At 1700 Dick Baldwin, W1 AU took

the podium to explain the events.
Without equivocating one bit , W1 AU
stood and reviewed the events , from
the request from JA1AN of JAAL to
his decision to approve the 'new
country' for the JAAL 50th Anniver­
sary.

Kiyoshi Mizoguchi , JA1BK, pre­
sented the arguments for the JAs
who oppose the naming of Oki-no
Tori Shima a new country though it
does not meet the OXCC criteria.
Using slides to introduce maps, cor­
respondence and related materia1.
The JAs opposed it on the basis of
ethics, they opposed in on the basis
that it was a political deal and they
opposed it on the basis that it did
not meet the DXCC criteria . The list
of the prominent JA OXers who fa­
vored or opposed the 'new country'
decision was presented.

Some interesti ng items surfaced
during the arguments. One was that
J A1AN was up for reelect ion and was
not happy about any possible with­
drawal of Okt-no Tori Shima as it
might hurt his chance for re-election .
He was re-elected late in April.

Another was that only one member
of the Awards Committee was in
opposition . All the rest of the head­
quarters people who make up the
Awards Committee apparently went
along with the General Manager alter
he outlined his views and desires to
them.

Also, with the Board of Directors
of the AAAL adopting a resolution at
the January meeting that the DXAC
would be consulted on the question
of any 'new country' proposals, there
appears to have been silence on the
part of the headquarters staff during
the January Board meeting with re­
gard to Okl-no Tori Shima and some
indignation on the part of some ARAL
Directors over being kept in the dark.
There is a good possibility that th is
might be discussed at th is July meet-
ing of the AAAL Board. I

After W1 AU said that he had done



The neat 160 meter DX station ot Kuny Togashi , JA7NI, Akita, Japan, and YLlJr. Op.
Using a dipole antenna he has work ed 31 Countries, 1.8 MHz WAC!!, W4EX, W5SUS,
W5RTO, W5RTQ, plus being the top JA station in the CQI160l WW 76 Test. QRV

especially for WIVEs!! (photo via W1BB).

it and that any responsibility was his.
And JA1BK had stated the JA case
that it should not have been done in
the first place , there was a short
period of questioning from the floo r
and the meeting was adjourned for
the cocktail hour. Those who attended
had learned a bit more about what
had happened to bring Ok l-no Tori
Shima about , and why some of the
JA Dxers were voc iferously objec ti ng
to the whole th ing. But nothing was
changed, yet thing s may never be the
same again .

There are those who th ink that
Ok i-no Tori Shima may be a land­
mark incident. There probab ly will
always be those who will question
whether the exec criteri a should be
viol ated on the basis of polit ical ex­
ped iency. Some will object when it
is used to reward a faith ful supporter
then in a election campaign as it
seems to be in the case wi th JA1AN.
And others will note that it was done
with 4U11TU in the past.

There is also evi dent that deep
down inside many DXers fee l that the
DXCC should not be tampered with
and that there is scant attenttcn or
inquiry given to the DX group when
such decisions are made. No one
seems to be especially happy over
the route these actions have taken
but at th is point no one seems to
be wrought up enough to raise the
issues contained in this action. Un­
doubted ly should there be more in­
c idents li ke Okl-no Tori Shima there
may come some different reactions.

All in all, it is a funny si tuation in
a funny world . Learn what you can
about Oki-no Tori Shima and what
brought it about for you will hear a
lot about it in years to com e.

Those Needed Ones

Some months back the re was a re­
view of those needed count ries, some
of which have not been on the ai r lor
up to close to twenty years , and what
the possibilit ies may be for early ac­
tivity from any of them. Undoubtedly
all of these w ill show-again-on the
air some day but the re are an awful
lot of nxers asking : " When?"
IRAQ- DL7FT was aiming fo r a YI­
operation in mid-May but th is plan
was postponed as t ime for the ope ra­
tion neared. A SP6-group also an­
nounced that they we re heading that
way not up to late May when th is re­
po rt was being prepared, nothing
has been heard on their plans.

Armin Meyer, W3ACE, a fo rme r
U.S. Ambassador to Iran, Japan and
once an operato r from YI-Iand , was
due to visit Baghdad in early June
according to reports and would fol­
low up on previous attempts to obtain

a license. Wheth er something oevel­
oped on th is should be a matter o f
record by now. SMDAGD who was
heading for Baja Nuevo in early June
has also sought the help of the
Swedish minister in Baghdad 10 get
a license but this is vet to bear any
fruit of success.
Clipperton - FOB·Clipperton breeds
rumors like July breeds mosquitoes
in New Jersey. Each month brings a
new crop .. . bu t one of these days
it won't be a rumor but the real th ing.

In Apri l two Frenchm en we re re­
ported as having the inside track for
some documentat ion and were ready
to go as soon as they could gel some
suppo rt. The support was pledged if
solid and credible documentation
would be displayed but after a six
week wail, nothing was showing on
that one. In May it was a group of
fou r Frenchmen who had the license,
wanted no support and girded with
'Vite Elan' would be heading for FOB­
Clipperton around this time or in
August.

When you dig around a bit you ca n
come up wi th a number of plans for
an FOB·C lipperton o pera tio n. We
have com e ac ross one group that
has enli sted the aid of a fish ing ves­
se l to make photog rap hs of the island
so they can do their planning. An­
othe r g roup has all their plans, trans­
portation and logistical problems
worked out and they are waiting for
the time when the French will author­
ize an operation.

The stories 01 dilliculty in making
a landing on Clipperton can often be
rewarded by a jeer from those who

have been in the area. There are re­
current reports of fish ermen landing
numerous times on Clipperton just to
look around. One who has been in
the area was pressed to name what
it would take to make a landing. " An
outboard motor on a rubber dinghy"
was his answer.

While the problem has been ci ted
of having to rescue people who get
in trouble at Clipperton, this being
cited by the French as a reason lor
refu sing land ing permission, it might
be noted that when an overseas pas­
senger pl ane reported seei ng what
appeared to be Internat ional Distress
signals on Clipperton last yea r, it was
a U.S. Coast Guard plane out of
Alameda, Califo rnia which flew to
Clipperton to check things out.

Some say that Clipperton will not
come until France has completed its
atomic testing in the Sou th Pacific.
Others say that if France wants to
land the Concorde in the U.S. under
reciprocal agreements, that U.S. ama.
teurs should be allowed to land and
operate on Clipperton . . . under re­
cip rocal agree ments.
South Sandwich- There have been
some internal problems in Argentina
which appa rently have been worked
out or are being worked out. While
there is no late word on any LU­
plans, there may still be a good pos­
sibili ty fo r some thing this winte r from
South Sandwich.
Malpelo-Things are starting to stir
again on this one with a number of
inquiries coming th rough. Some seri­
ous plans are starting to form in
some areas though it is expected that
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will be made unt i l there is a determi­
nation on the permanent status of
Mayotte. Under the French consti tu­
tion , France has to retain juris diction
unless Mayotte votes for indepen­
dence. While on that DXCC line, there
have been some portents that there
may be some changes in October for
some enclaves or autonomous re­
gions. With the Seychelles going in­
dependent this month, a couple of
the other island s in the area which
used to count as separate countries
are no longer good for counters. This
will involve Fraquhar, Desroches and
Aldabra.

There have been reports that the
Coast Guard is considering sealing
off Navassa, it apparently being used
as a trans-shipment point in the nar­
cotics trade. Navassa may show up
With another government agency next
year to be used for some other pro­
ject.

Those looking for OX info rmation
should check th e Arkansas OX Net
which meets Mondays and Fridays at
3815 kHz from 01DOZ. The Sou thern
Cali fornia OX Clu b has its OX Bulle­
t in-Of-The-Air on Thursdays at 14265
kHz from 02OOZ. W6TI bulletins are
broadcast by the Northern Cali fo rnia
OX Club at 1800Z on Sundays and
0200l on Mondays at 14002 kHz.
Often late breaking information can
be found by listening to these nets
or broadcasts.

Some VKs have been talking about
a possible Mellish and Willis opera­
tion sometime this summer, late Ju ly
being mentioned as a possible peri­
od. Also th e possibility of a 'new
country' is hinted. Those who have
studied the charts say it might be
Fredericks Reef. Others say it may
not be possible at air. However, wi th
some of the changes in the DXCC in
recent yea rs, one will learn that skep­
ticism will not get one on to the
Honor Roll. It is a Case of believing
all things as possible.

The U.S. Postal Service is reported
as retreating from its position that

The CO OX Award Program
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Angelo Brandolin;
16BOI, has been a
prominenl call in
eon tes rs out of
Italy 8S well 8S for

WPX ac'ivity.

•

Short Nores

W81Ml is handing out a good num­
be r of the CO Bicentennial Awards
and there are only six months left to
gain the award. With this winter ex­
pected to be prime ti me for the lower
frequenc ies ... like eighty and one­
six ty, it will be helpful to send a
s.a.s.e. with 24¢ postage to W1 BS fo r
his 160 Meter Bulletin . Stew always
has a good bit of interest ing informa­
tion and help on the top band.

William Porter, the U.S. Ambassa­
dor to Saudi Arabia, has been heard
operating 7Z1 AB. The question of the
status of the Comoros is often asked
with three of the major islands voting
for independence and the fourth ,
Mayotte, voting to stick with France.
While the situation may appear to be
clear cut , no decision on DXCC status

Airport is closed, others will say that
it is open. Student demonstrations
during last Spring was said to be the
reason fo r the closing. W6YY passed
through the area earlie r this year and
his feeling was that any Xl-operation
was sti ll some yea rs in the futu re.
However, a number of XZ-amateurs
are sti ll waiting for th ings to open so
they can get back on the air.
Bouvet - There are sti ll a number
studying this one but nothing has
been announced in thei r plans. This
will always be a tough one to get to
and you can figure that any operation
will depend on available transporta­
tion and this probably will come from
either a naval vessel or a scientific
vessel working in the area.

In most instances any operations
from the majority of these areas will
come with considerable advance an­
nouncement. Maybe China WIll not ...
or maybe Burma wil l not send forth
banners to mark the retu rn of ama­
teur radio, but most of the othe rs
should. All you have to do is to be
patient.
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any action will involve HK amateurs.
Something might come on this in the
futu re months.
China- Every couple of months a
Bv -statton will show ... and almost
look like the real thing. But not Quite
the real thing . . . yet. Internal prob­
lems may be a st rong factor here but
there is also a feel ing that a t rue-blue
BY-station will be heard one of lhese
days in the fu ture. And it is also felt
that it will be a Chinese national who
will be do ing the operating and no
one else.
Burma- There have also been inter­
nal problems within Burma. Some
travelers will report that the Rangoon
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area. For the purpose of this Award,
the Cairns area is a radius of 100
miles of Cai rns. VK and ZL stations
must 050 with three (3) Cairns area
stations. Overseas stat ions must 050
with two (2) Cairns area stations. Send
a copy of log details of asos to
CARC VK4HM, P.O. Box 1426, Cairns
4870 OLD., Australia. Awards will be
forwarded in bulk via Bureaus un less
the cost of post and packing is re­
milled . The Award will be available
for the whol e of 1976. Ca irns Centen­
ary Year. Ca irns area stations are the
foll owing VK4s : AE, AMO, ci, DB, OJ,
HK, HM, KV, MH, NF, NI, NU, ax, RY,
SU, TL. VI, VT, YG, YT, ZBU, zcs,
zts, liP, lNZ, zx.
New Certi ficate Manager for Lone
Star Members:- Mike, WB5JCG un­
able to continue (moving) so new
manager is Tom Hoot, WB5HIG, (A
County Hunter and Mobileer) 2907
Healey, Dallas, Texas 75228.
Dallas County Ten Meter Net VIP
Award : Available to anyone for work­
ing fifty (50) Lone Sta r stations. 5e~d
$1 .00, data on stations worked , in­

cluding call , OTH , 10-10 number and
Lone Star number. Oh yes . The Lone
Sta r Award is also available to any­
one for working 10 holders of the
Lone Star Award and also sending
$1.00, data on stationst worked , in­
cluding call , OTH, 10-10 number and
Lone Star number. Applications fo r
both go to: Tom Hoot, WB5HIG. 2907

•

American Bicentennial Activi'ies AW8rd.

Awards Issued
As noted in the Special Honor Roll ,

two more made it to the TOP:
Pat Smith, WA7GMX waited until

she had them all and caught USA­
CA-500 and 1000 endorsed All 14 ; All
S.S.B.; All Mobiles and All YLs. And
USA-CA-1500 through them all, en­
dorsed All 14; Al l S.5 .B.; All Mobiles.

Gordon Avitl , WA0UPL also waited
until he had th em all before applying
for USA·CA-500 and 1000 endorsed
All S.S.B .. All Mobiles. All 20. All 75:
USA-CA-15OO endorsed All 5 .S.B.; All
Mobiles ; All 20; USA-CA-2000. 2500,
3000 endorsed All S.5.B., All Mobiles
and All Counties endorsed All S.S.B.

Edgar Newman, W2RPZ added to
his collect ion , USA-CA-25oo endorsed
All 2-Way c.w.

"Bugs" Grundy , VE1A HG increased
his collection with USA-CA-2000 en­
dorsed All A-l (Who sez c.w. is
dead?).

Don Rank, WA6WCG (name sounds
like one that a movie star wou ld pick)
was issued USA-CA-500 and 1000 en­
dorsed All 5 .S.B.; All Mob iles.

Don Priebe, W21AM gained USA­
CA-1000.

Bob Lamberton , WA30NT was
issued USA-CA-l 000.

John Bright , G3TJW collected U5A­
CA-SOOO endorsed All S.S.B.

Mixed USA-CA-5OO Awards went to :
Tom Ward rope, VE7JU and
Don Skaife, W7ULA.

Awards
Cairns Centenary Award : Sponsored
by the Cai rns ARC of Cairns, Nor~h
Queensland, Australia and is avail­
able to all stations outside the Cairns

A. EDWARD HOPPER, W2GT, ON

Awa

Special Honor Roll
(All Co unties)

::144-Patr ic ia l. Sm ith,
WA7GMX 4-5-76.

# 145-Gordon l. Avill ,
WA¢UPL 4-20-76.

in a snow storm.

..

Pastor Arthur Dechent 8t his rig . WA4WQG.

H ere is the July, "Story of The
Month" :

H. Arthur Dechent, WA4WQG
All Counties # 124, 3-6· 75

Arthur, WA4WQG, who has been a
Baptist Pastor since 1953. was born
in 1922. He is the Pastor of the Her­
mitage Baptist Church of Churchview,
Virginia. He received SA graduati ng
from Wake Forrest College: and
Crazer Seminary, Chester, Pa.

Novice license came as WN4JPM
in 1963 and then later w A4WaG.
Arthur is a member of ARRL, EG.
O.P.S.• Net Control USSBN, UF Net,
ACe, Masonic Lodge 83 and ex-Lion .

Rigs include HX11 Heath c .w. trans­
mitter, TRITU Eldico a.m., Heath
HWI 2, Heath 5 8101, Home-brew lin­
ear GG 2 4X125s. All antennas home­
brew inverted Vees.

Special time of his l ile when he
married Anne Jones in 1946. They
have three chi ldren: Mrs. Pat ric ia
Reed , Sidney Arthur who was sched­
uled to get out of the U.S. Army a
year ago, and Lorane Alysia .

Arth ur waited unti l he had them all I
and then rece ived USA-CA-500
through All on March 6, 1975.

Future projects: Advanced license
and erection 01 14 AVQ antenna.

Prognosis: Slow, but still in terest­
ing.

Results: Many fr iends, lots of con­
tacts, lots of sleep lost, but well worth
it all-Many thanks to all the wonder­
ful County Hunters. Spec ia l thanks to
W9KIl/M7 for last co unty, Sweet­
grass, Montana on February 7, 1975
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CET IT ALLTOCETHER

These wattmeters tell you what'S going on.
With one of these In-line wattmeters power readingS? For Whatever purpose
YOU' ll know If you 're getting It all we Ve got the wattmeter for you. Use
together all the time. Need high ac- your Swan credit card .Applications
curacvt High power handling? Peak at you r dealer Of write t o us.

U5A-CA Honor Roll

of the applicant and log data must be
submitted and certification that OSls
are in hand. Send one dollar (cash,
check or money order) to cover costs .
OX applicants may send 7 IRCs.
=2-Bicentennial Prefix Award : All
amateurs and clubs are el ig ible. You
must establish and confirm two-way
communications with amateur sta­
tions in the United States or U.S. pos­
sessions. U.S. amateurs must use the
special Bicentennial "A" prefixes.
You must have at least 40 different
spec ial " A" prefixes confirmed. Send
certified copy of log data. also stating
you have necessary OSls in your
possession. Cost $1 .00 and OX may
send 7 IRCs.
= 3-American Bicentennial Districts
Award : All radio amateurs and clubs
are eligible. You must eso and con­
fi rm contacts wi th other amateurs in
each of the ten Ame rican ca ll dte­
tricts (1-0) U.S. amateurs must use
the spec ial " A" prefixes. OSl cards
must be submitted as proof of con-

Dallas County 10 metltr Net VIP Award .
(NOTE new Manager . WBSHIG.)

(Continued on page 70)

tacts. They must show OSOs were
made between 0500 UTC January "
1976 and 0500 UTC January 1. 1977.
OSls will be returned promptly . Send
$1 .00. OX may send 7 lACs: to ; Bi­
centenn ial Awards. P.O. Box 981,
Oakbrook. Illinois 60521 . Top quati­
fiers tor e t were-W"BXM. WB7AYN,
WA1EUO, AB4VBL. For ::2-AB9­
EBO. WA4NID. WN9RMG, W0BXM.
For =3-AB9EBO, WN9RMG, A09­
UON, W"BXM.

Notes

Due to reliable/documented infor­
mat ion received. no credits can be

...
G3TJW log7
VE7JU ION
W7UL" 10M
WA6WCG

""W"7GM J(
1 I 01

WMUPL
, 102

"..\\'A7GMX 294
WAOUPL 295,,,.
W"6WCG 390
W" 7GM)( 391
W21 " M 392
W"OUPL 393
WA30NT 394

""\\'A7G"')( 166
WA~PL 167

""WA 7GM)( 206
W2RPZ 207
WAllUPL 20',,,.
VE1 AHG 246
WA7GM)( 247
WA.llUPL 248

. ea_..........

Ham HoI/erin' Award issved lor OSOs with
NC4NHC ' 9 Jvne ' 976. Arrived 100 la /e.

Healet, Dallas , Texas 75228. A list of
members may be obtained by send ­
ing s.a.s.e. to Tom.
Bicentennial Awards: Three are offer­
ed by ARS WB9GlO and all applica­
tions. comments, and suggestions
should be sent to : Bicentennia l
Awards, P.O. Box 981. Oakbrook.
Ill inois 60521 . Profits will be donated
to the American Radio league.
= l - American Bicentennial Activ it ies
Award : All amateurs and clubs are
elig ible. Applicant must establ ish and
confirm two-way communications with
amateurs in each of the fifty states of
the U.S.A. U.S. amateurs must use
the special Bicentennial " A" prefixes.
OSl cards must be in the possession

62 • CO • J u ly, 197 6



GEORGEJACOBS,W3ASK,ON

Propagation

""ith longer hours of dayl ight and
the sun h igh in the northern sky.
h.f. propagat ion conditions should be
considerably more stable during July
than they were during the radio­
storm ridden spring months.

Twenty meters should continue to
be the best band for OX propagat ion
during the month . When condi tions
are at least LOW NORMAL the band
is expected to rema in open to one
area of the world or another from
sunrise through the early evening.
Peak cond itions are expec ted fo r a
few hours after local sunrise, and
again during the tate afternoon and
early evening, when the ba nd sho uld
open in almost all d irect ions. When
conditions are et least LOW NOR­
MAL, expect 20 meter openings to­
wards South America, the Sout h
Pacific and Ocean ia until as late as
Midnight. When condi tions are HIGH
NORMAL or better , the band should
also remain open to most other
areas of the world until as late as
Midnight.

Considerably fewer OX open ings
are expected on 15 meters and very
few on 10 meters during July. Th is
decline results from a combination
01 changing seasonal cond itions and
the present peri od of very low sun­
spot activity. When cond iti ons are at
least LOW NORMAL, 15 should oc­
casiona lly open towards the south.
Look for some short-skip openings
into the Caribbean area and Central
America as early as 10 a.m.. w ith a
peak expected to all areas of Lat in
America between 3 and 5 p.m., local
daylight time. When cond itions are
HIGH NORMAL or better, the band
may also open to Africa during the
late afternoon from the eastern half
of the country, and to Australasia
and the South Pac ific area during
the late afternoon and early evening
'rom the western half of the country.

Don't expect much OX on 10
meters during July, but some short- I
skip openings should be possible
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from ttme-to-ttme towards the Carib­
bean and possibly Central Ameri ca
as a result of sporadic-E ionization.
When conditions are HIGH NORMAL
or better, an occasional opening
deeper into South America may be
possible, espec ially during the etter­
noon hours.

During the hours of darkness, 40
meters should open to many areas
of the world . but seasonal ly high
static levels may at times make OX
recept ion d ifficult. Higher static
levels are also expected to hinder OX
on 80 meters, but the band should
open to some areas of the world
during the hours of darkness. Not
many OX openi ngs are expected on
160 meters during July, because of
higher static leve ls and the in­
c reased hours of daylight. Best bet I

for 40, 80 and 160 meter OX open­
ings is an hour or two before Mid·
night for open ings towards the north
and east, and just before local sun­
ri se for openings towards the south
and west .

OX Propagation Charts for Ju ly
appeared in last month's column.
For an assessment of day-to-day ccn­
drttoos expected during the month,
see the " Last Minute Forecast " ,
wh ich appears at the beg inning of
th is column. This month's column
contain s:

Shor t-Skip Propagation Charts for
July an d August, as well as Chart s
centered on Hawai i and Alaska . The
Short-Skip Chart contains band pre­
d ictions for one-hop openings be­
tween distances of approximate ly 50
and 2300 miles from your trensmtt­
t ing locat ion.

Peak Sporadic·E Propagation
Opt imum short-skip propagat ion

condi tions are expected during July
as a result o f a seasonal peak in
sporadic-E ionization. During the
dayl ight hours, cons iderable short­
skip openings are forecast for 10
and 15 meters over d istances ranq­
ing between approximately 400 and
1300 miles, with openings occasional­
Iy 400 and 1300 miles, with openings
occasiona lly extending out to beyond
2000 miles. Around-the-clock short­
sk ip openings should be possible on
most days on 20 meters, w ith the
skip e tten as short as 300 miles and
as long as 2300 mi les. Short-sk ip
cond itions on 20 shou ld peak d ur ing
the later afternoon and early evening.

Good daytime short-skip condt­
ttcns are expected on 40 meters,
with openings between distances of
approximately 100 and 750 miles.
During the hours of darkness the sk ip
should lengthen, with openings poe­
sible between 250 and 2300 miles.
Conditions on 80 meters are also ex­
pected to be good during the day­
light hours, with open ings up to ap­
proxi mately 300 miles. Duri ng the
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it See e"planalion in " How To Use Short·Skip
Charts" which appea" in th e box at Ihe begin·
ning of this column,

• Ind icales best ti me for 160 Met er openings,
• • Indicales best ti me fo r 10 Meter openings.

The Delta Aquarids meteor shower
is expected to peak at about 8 p.m .
EDT on July 28, with an hourly
meteor count of about 20. This should
make possible meteor-scatter type
openings on the v.h.f . bands from
late on July 27 through the early
hours of July 29,

While litt le, if any auroral activity
is expected during July, it may pay
to check the vhf bands during those
days that are expected to be BELOW
NORMAL or DISTURBED.

73, George, W3ASK

HOW TO USE THE SH ORT·SKIP CHARTS
1, In the Shorl ·Sl<ip Chart . the c reetctec limes

of openinllS can be found under lhe app roprial e
distance column of a particu l ar Meter band (10
lhroullh 160 Mete rs l , as shown i n the lett h and
coiumn of tha Cha,t. Fo r the Alaska and Haweii
Chans ", prediCled li mn " openinlls ",
found under the epP, opriate Meter band column

'" throullh .. Melera) ", , part icular ,.~

graphical rell ion " '" conti nental USA. ..
shown in the 'e ll hend column of the Che.t •.
A •• indicates the be st time to listen for ic
mete. open ,ngs: • best l imes ,". '" me le'
opening•.

2. The propagtl lion inde" is the number lhat
appears in ( ) aner the time of each predi eted
open inll, 0" the Short·Skip Chart, where two
nume,als ere ahown withi n a single . el of pa,en·
lhes ls , the f irst applie. to the shorter dislance
fo r which lhe lore cast Is mada. end the second
to the Il reete . d istance. The i nde" Indicaln the
num ber of dtlys dUlinll the month On wh iCh Iha
open ing is e"peCled 10 tek e p lace. as 10 1l0ws :
14) Opening should o ccur on mOre than 22 days
(3)" .. .. between 14 and 22 days
ta ,.

" " between 7 and 13 days," " " " on less than 7 days
Reie r 10 th e " l ast Minute Fo recnt" et the be-
ginning of th is column for Ihe a ctutl l dtlles on
wh ich '" opening with a speci lic prop tl llation
inde" is l ,ke ly to occu " and the signel quality
Ihel can be e xpected,

3. T imes shown in lhe Charts a'e in the 24-
hour system, whe ' e 00 is mi dnig ht ; 12 is noon:
01 is 1 AM : 13 Is I P,M.• etc , On the ShOrl'
Sk ip Ch arl appropfia te daylight lime is used at
the pal;' midpoirrt, f or e xam ple, On a ci,cu it
bet ween Main e ,00 Florida , ", l ime . hown
would be EDT , on a circui t bet ween N.Y. and
Tex as. the lime at lh e midpoint wou ld be COT.
etc , T imes shown '" ", Hewai i Chart are '"HST, To con ver l 10 day l ig ht lime i n other USA
time zones, IIdd 3 hours in the PDT zone : •hours i n the MDT lene: 5 hours In COT l one.
and 6 hours in the EDT zone. Add 10 houlS 10
converl trom HST to GMT. For example , when
il is 12 nOon in Honolulu. II is 15 O' 3 P.M , in
Los An geles ; 18 Or 6 P.M . in Wash ing ton , D,C. :
and 22 G MT, T ime shown in the Alaska Chart
i. given in GMT, To convert to daylig/l! lime in
olher area. of the US A, subr,ac l 7 houlS in the
PDT zone : 6 houlS in the M DT zone: 5 hours Irr
the COT lCne and 4 hours in the EDT lone, Fo ,
ex am ple, at 20 GMT It is 16 0' 4 P, M, in N.Y.C

4. The ShOfl·Sk ip Char! is based upon a t,ans·
mitted power of 75 walls C w Or 300 watt s p.e.p
on sid,,!>pno1, The Alask a and Hawaii Charts are
based upon a Iransmitte r power ot 250 wat ts cw
orl kwp ep on sideband . A d ipole anlenna a
Qua,te r.wave lenq th above ground " assumed
for 160 and 80 mete", a ha lf -wave above ground
on 40 and 20 meIers , and a wave length above
o,ound cn 15 and 10 male" Fo, each 10 db
nain above these ,eference leve ls. the propag.-
lion ind"" will Increase by one level ; lo r each
10db loss , it w ill lower by one level

5, Propagat ion dala contained in Ihe Cherts
has been p rep are" from b as;c data publi.hed

" '" Inslltule '"' Te lecommunicat ion Sci-
en ces of Ihe U S Oept of Commerce, 80ulder,
Colo,edo, 80302.

HAWAI1

Openings Given In

Hawai ian Standard Time #

" " I 40 I 80
70: Me rel s Mei ers MeIe rs Mel e' s
EaSl e, n 14·16 (1) 02·05 (1) 18·20 (1) 20·21 fl)

"" 05-07 (2) 20-00 (2) 21·23 (2)
07· 14 (1) 00-02 rn 23·01 (1)
14·16 (2)
16·18 (3)
18·19 (2)
19·2{ll1)

Cent,al 09·13 (1) 04·05 (1) 18·21 (1) 20-22 (1)

"" 13·161 2) 05·07 (3) 21·22 (21 22-<l1 (2)
16-19 (1) 07·09(2) 22-01 (3) 01·02 (1)

09' 13(1) 01·02 (21 21·02 (1) "
13· 16 (21 02-03 (1 )
16·18 (4)
18·19 (3)
19·20 (2)
20.22(1)

Western 08·1 1 (1) 04·06 (1 ) 18·19 (1) 19·2{I Pl

"" 11·14(21 06·0812) 19·20 (2) 20·22 (2)
14·16(11 08·11(31 2{1·22 (31 22-<l2 (3)
16·18 (2) 11' 15 (2) 22-02 (4 ) 02·03 (21
18·19 (1) 15·16 (3) 02·04 (3) 03·04 (1)

16·18 (4) 04-0512) 23-<l3 (I) "
18·19 (3) 05·06 (1)
19·21 (2)
21·23 (1) ,

NOle : The Alasl<a and Hawaii Propagat ion CharlS
are in lended for distances Il reat llr than 1300
mi les. For shorte r distance s, use the p ,eced·
Ing Short·Sk l p Propagat ion Chafl.

eo
Meters

Nil

Nil

10-13 (I)

07·10 (1)

eo
Mel el .

07-09 (1)
09-13 (2)
13· 15 (1)

" "70; MeIers Meta,s
Easlern Nil 12·15 (1)
",A 22-01 II)

01·03 (21
03·05 (I)

Central OO-<l3 (I) 13·16 (I)

"" 23·01 (1)
01·04 (2)
04·05 (1)

Western 02-05 (1) 14·16 tu
"" 16-1812)

18·00 (1)
00·02 (2)
02-05 (3)
05-06 (2)
06·08 (1)

CO Short-Skip Propagation Chart

Ju ly & August, 1976

Local Daylight Savings Time At

Path Mid-Point

aarrd
IMele,s) Disl.nce aelween Sialions (Miles)

5Q.-250 250·750 750·1300 1300·2300
• 08-10 (1 ) 08·10 (1·0)to Nil 08·1010·1)

10· 14 (0·3) 10· 14 (3) 10·14 (3·0)
14· 18 (0·1) 14·18 (t·2l 14·18 (2·0)
18·22 (0-2) 18·22 (2·3l 18·22 (3·0)
22·08 (0·1) 22·08 (I) 22·08 (1·0)

is Nil 08·10 (0-2) 08· 10 (2) 08· 10 (2·0)
10·14 (0·3) 10·14 (3) 10· 14 (3·0)
14·18 (0-2) 14·16 (2) 14·16 (2·0)
18·20 (0·3) 18·2{I (3) 16·18 (2-1)
20-2210·2) 20·22 (2) 18·20 (3·1)
22-0810-1) 22·00 (1·2) 2{I·21 (2·1)

00-08(1) 2HO 12·0)
00·08 (1 ·0)

00·07 (O·\) 21·00 (2·3) 21·23 (3·2)
zo 10·00 (01) 07·10 (0·2) 07·10 (2) 07·10 (2)

10· 16(1·4) 10· 16 (4) 10·18 (4·2)
16·2111·3) 16·19 (3) 16· 1913)
21·0011·2) 19-21 (3·4) 21·23 (3·2)

00-07 (1·2) 23·0013· 1)
oo-0512-<l1
05·0712·1)

" 08·12 (1·2) 08· 10 (2-3) 08· 10 o-» 06·10 (1·0)
12. 18 (104) 10·12 (2) 10·1612·0) 10-1610)
16·20 (2·4) 12·16 (4·2) 16·18 (3-1) 16_18 (1 ·0)
20·23 (1·2) 16· 18 (4'3) 18· 21 (4·3) 18·21 (3·2 )
23·08 (0,1 ) 18·20 (4) 21·23 (4) 21-()6 14)

20·23 (2· 4) 23-06 (3.4) 106.08 (3,1)
23·08 (1·3) ,06·08 (3)

eo 07·12 (3·4) 08·10 (4.1) 08·10 (1-0) 08. 1910)
12·11 (4-3) 10· 12 (4-0) 10·11 (0) 19·21 (1 ·0)
17·22 (4) 12·17 (3·0) 17·19 (1·0) 21·23 (2.1)
22_05 (3'4) 17,19(4,1) 19· 21 (2'1l 23·04 (4·3)

5·07 (3 ) 19·21 (4·2) 21-23 (3-2) 04·05 (4·2)
21-23 (4·3) 23_05 (4) 05·06 (3·1)
23·05 (4) 05·07 (3) 06·07 (3·0)
05-07 (3) 07-0812-1 ) 07·08 (1·0)
07·08 (4·2)

'" 18· 19 (1-<l) 19· 20 (1·0) 21·22 (1) 21·23 (1 ·0)
19·20 (1) 20·21 (2-0) 22·01 (2·1) 23·01 (1)
20·22 (3'2) 21·22 (2'1) 01·04 (21 01·06 (2, 1)
22·00 (4·3) 22·00 (3·2) 04·06 (3·2) 06·07 (1-0)
00.06 (4) 00·04 (4,2) 06·07 (1)
06-08 (3·2) 04-061 4·3) 07·08 (1·0)
09·10 (1·0) 08·09 (1) 06-<l8 12·1) I
09·10 (1·0) 08·09 (0·1)

ALASKA

Open ings Given In GMT #

2 METER
CRYSTALS
IN STOCK

hours of darkness, good openings
should be possible on thi s band up
to the one-hop lim it of 2300 miles,
but the band could be quite norsev.
While no short-skip openings are
likely on 160 meters dur ing the day­
light hours, some should be possible
up to about 1300 miles during the
hours of darkness. When static levels
are low, longer di stant openings
may also be possible .

V.H.F.lonospher;c Openings
Intense sporadic-E ionizat ion ex­

pected during July should result in
numerous 6 meter openings and an
occasional 2 meter opening. Fairly
frequent 6 meter openings should be
possible over distances ranging be­
tween approximately 600 and 1300
miles, with some openings extending
out to 2000 miles, and possibly be­
yond . When 2 meters opens, it may
be possible to work stations between
1000 and 1300 miles away. While
sporadic-E short-skip openings can
take place at just about any t ime of
the day or night , statistics indicate
that conditions should peak for a few
hours before noon and again during
the late afternoon and early evening.
During July, you can expect 6 meter
spcradtc-E openings on at least 3 out
of every 4 days. Ope nings may last
from a few minutes up to hours.

KENSCO
COMMUNICATIONS INC.

DEPT. 20776

BOX 469, QU INCY. MA. 02 169

PHONE : {6171 47 1·6427

ma~ll!r charge. - ..- .
•

FOR THESE RA DI OS ON
STANDARD A RRL REPEATER

fR EOU ENC IES:

• D RAKE - TR -22

• GENAVE

• ICQM/VHF ENGINEERING

• KENIWILSON

• REGEN CY HR ·2A/HR-212

• HEATHK IT HW·202

• REGEN CY HR-2B

• 5.B.E.

• STAN DA RD 146/82 6

• STA NDARD HOR IZON

Send for free frequency
list and order blank to:
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ntest lendar
BY FRANK ANZALONE. W1WY

O nce again it was my pleasure to
attend the Dayton Hamvention th is
year. Th is event gets bigger and bet­
te r every year, attract ing amateurs
f rom all over the worl d. There are
Exhib itors by the scores and a Flea
Market you have to see to believe.

If you're meeting anyone the place
to go is downtown where all the ac ­
tion is, at the hotels where you will
find the " Hospital ity Room" of your
choice.

It's imposs ible 10 attend all the
Forums at the Arena Center so you
pick out the one of interest 10 yo u.
Naturally ours was the Conlest Forum,
aga in moderated by our own Bern ie
Welch, W8IMZ, CO WPX Contest
Director.

We had a full house, around 400 in
attendance, and a very interesting
and somet imes sp irited program. The
fo llowing gave topical talks.

Bob Epstein , K8HLR and members
of the ARR L Contest Advisory Com­
mittee with Questions and answers.

Fred Capossela , K6$$S, CO WW
DX Contest Director, " The Madison
Avenue Approach to Contesting."

Jim Cain, WA1$TN represented
ARRL Headquarters.

Ron Blake and George Werner
narrated a sl ide show of the VP5B
operation in the '75 WPX Contest.

And Yuri Btanarcvich, VE3BMV
(ex-OK3BUj gave what was probab ly
the highlight of the whole program,
" Contesting Beh ind the Iron Curta in."

I don 't know how successful I was
in getting the message across in
" How to Plan a Contest. " I do know
that I had no problem in present ing
Troph ies to K4VX, PJOJR, W2PV,
VE3BVM and the VP5B mult i group.
All w inners in the CO 1975 WPX
S$B Contest .

Contest Forums are becom ing very
popu lar at Hamventions, plan to at­
tend the next one in your area if you
are look ing for an interesti ng pro­
gram.

73 lor now, Frank, W1WY

Calendar o f Events

•• July 3-4 Venezuelan Phone
•July 3-4 ORP Activity Contest

• •July 3-25 Space Net VHF Contest
t July 17-18 Colombian Contest
•July 24-25 AARL Bicentennial
July 24-25 Danubien Act ivity

..July 31-
Aug . ·1 Venezuelan CW Contest

•July 31-
Aug . -1 Illi nois a s o Party

· Aug. 7-8 1Q-1 0NetSummerParty
•Aug. 14·15 European C.W. Contest
Aug. 21 ·22 SARTO RTTY Contest
Aug. 21 ·22 Big 15 a so Party
Aug. 21-23 New Jersey OSO Party
Aug . 21-23 aRP ARCJContest
Aug. 28-29 All Asian CW. Contest
Aug . 28-29 Ar izona a so Part y
Sept. 4·5 Albatross SSTV Contest
Sept. 4-6 Four Land a so Party
Sept. 11 ·12 European Phone Contest
Sept. 11 ·12 Pennsylvania a s o Party
Sept. 11 -12 Washington a so Party
Sept. 18-20 Maryland /DC aso Party
Sept. 18-19 Scandinavian C.W.
Sept. 25-26 Scandinavian Phone
Sept. 25-27 Del ta a so Party
Oct. 2-3 VK/ ZLl Oceania Phone
Oct. 9-10 VK/ZLlOceania CW.
Oct . 16·17 Boy Scouts Jamboree
Oct. 17-18 Manitoba a s o Party
Oct. 30-31 ca WW OX Phone Contes t
Nov. 27-28 ca WW OX CW Contest

·Covered last month.
"<Covered in May.
{ Net offici al.

Danubien Activity Contest
C.W.

OO-2400סס GMT Saturday, July 24

Phone
0000-2400 GMT Sunday, July 25
Th is is a new one organized by the

Rad io Amateur Soc iety o f County
Pest to inc rease activity in achiev ing
the Dunakanyer Diploma. There are
also contest certifi cates both for c.w.
and phone.

Classes: Single ope rator, single
and all band. Mult i-operator all band
only.

Exchange: RS(n plus a progreso
stve OSO number start ing wi th 001 .

SCoring : Contacts wi th own coun­
try 1 point. wi th o ther countries same
continent 2 points. and other con­
tinents 5 po ints. Work a HA7 and its

worth 10 points.
MUltiply total by number of DXCC

count ries worked on each band for
yo ur final score.

Awards : Certificates to the three
top scorers in each country, in each
class, both c.w. and phone.

The Dunakanyar Diploma is avail­
ab le to all applicants submitting proof
of having contacted HA7 stations as
follows : DX 5 osos, Europe 20 osos
and HA's 40 a s o s. Extrac t from your
contest log is acceptable. Include 6
IRC's with your application. (Con­
tacts can be made at any time and
not l imited to the contest.)

Deadline for your contest log Sept.
t at and go to : P.R.A.Sz, H-1 387,
Budapest, P.O. Box 36, Budapest,
Hungary.

European DX Contest
C,W,: Aug. 14·1 5 Phone : Sept.11.12

Start s: 0000 GMT Saturday
Ends: 2400 GMT Sunday

Complete rules were given in last
month's Calendar, Following a more
deta iled awards list.

In add ition to the certificates listed
under Awards, the following Plaques
will be awarded.
1, Si ngle operator, continental leaders.
2. Muttl-operetor. continental leaders.
3. To stations in the Top Ten/ Six who
have been in the list for at least five
times.

North American residents may send
thei r logs to: Hartwin E. Weiss, WA3­
KWD, 323 North si., Mil lersburg, PA
17061. Al l others to : European DX
Contest, D·895 Kaufbeuren , P.O. Box
262, West Germany. Mailing deadl ine
is Sept. 15th for c.w. and Oct. .1 5th
for phone.

S .A.R.T.G. RTTY Contest
Three Periods (GMT)

000-0800 and 1600-2400 Sat. Aug. 21
0800- 1600 Sunday, August 22

This is the 6th annual contest
sponsored by the Scand inavian Ama­
teu r Radio Teleprinter Group. Use all
bands 3.5 thru 28 MHz. The same
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All Asian 1975 C.W. Results
Continental Winners

Big 15 Q50 Party
Starts : 0001 GMT Saturday. August 21
Ends: 0400 GMT Sunday, August 22

This is the 2nd annual contest
organized by the Big 15 Club to in­
crease membership in the Club and
to stimula te activity on the 21 MHz
band, especia lly fo r the Novice. Con­
tacts are lim ited to 15 meters, phone
and c.w.• and you need not be a
member to participate.

station may be worked on each band
lor aso and multiplier credits.

Classification : Single operator. (a)
Less than 100 watts input. (b) Over
100 watts input. (c) Multi-operator
single transmitter, no power restric­
tions. And s.w.l .'s.

Exchange: aso no. and signal
report.

Pointll : asos with own country, 5
points. With ot her countries on same
continent, 10 po ints. With other con­
tinents, 15 points. U.S.. Canada and
Australia call areas count as separate
countries in scoring.

Multiplier: Each DXCC country and
each W/K, VEIVO and VK call area.

Final Score: Sum 01 asa points
from all bands times the multiplier
from each band.

Awards: Certificates to top scoring
station in each class in each country
and U.S.• Canada and Australia call
areas.

Mailing deadline is Sept. 18th to
SARTG Contest Manager, C. J . Jen­
sen. OZ2CJ, Metsnersqede 5, 8900
Randers, Denmark.

Single Opr.

teurs whether or not they are mem­
bers of aRP Amateu r Rad io Club
International.

The same station may be worked
once per band and mode for aso
and multiplier c redi t.

Exchange. RS(T). state, province
or country. Members include their
a RP number. no n- members their
power input.

Points Member contacts count 3
points. non-member 2 points, and
contacts with stations other than
W/K or VE count 4 points.

Multiplie r: Each state, VE province
and OX country worked on each
band.

Final Score: Total a s o po ints x
sta te (max . 48) province and country
multipl ier x power multiplie r.

Power Mu ltiplier: Less th an 1 watt
input x 5, 1-5 watts x 3, 5-25 wa tts
x 2, 25- 100 watts x 1.5. no multi­
plier for over 100 watts.

Frequenc ies: C.W.-3540. 7040.
14065, 21040, 28040. Phone-3855,
7260, 14260, 21300, 28600. Novice­
3720, 7120, 21 120, 28040.

Awards: Cert ificates to top scorers
in each state, prov ince and OX coun­
try. A certi ficate to the station using
the lowest power and showing three
" skip" contacts. Additional awards
depending on the activity.

Include a summary sheet wi th scor­
ing information and equipment de­
scription, and a large s.a.s.e. for copy
of results. Logs must be received by
Sept. 30th and go to : E. V. Sandy
Blaize, W5TVW, 417 Ridgewood Drive.
Metairie. La. 70001

All Asian C.W. Contest
Starts: 1000 GMT Saturday, August 28
Ends: 1600 GMT Sunday, August 29

The offic ial rules for this contest
were received too late for the May
issue when the contest was an­
nounced. There are three major mod­
ifica tion s w hich fortunatel y o nly
slightly attect the Phone section
which took place last month. They
are as follows:

Classifications: Single operator.
each single band, 1.9 thru 28 MHz,
and all band. Multi-operator. all band
only. (no multi xmtr.)

Awards: Certi ficates to the top
scorers in each classification in each
country as follows: First place only
it entries are less than 10, 2nd place
if 11 to 20, 3rd place if 21 to 30, and
4th and 5th place if over 31 entries
received .

The top scorers in each continent,
sing le ope rator. all band and multi­
ope rato r classes will also receive
medals.

Each call area in the U.S. sing le
ope rator. all band c lass will also re­
ceive ce rti ficates.

Exchange RS(T), state, province or
count ry. Members include member­
ship number.

Scoring: Contacts with stations in
same country 1 point. Other countries
in same continent 2 points. (inc. KL7)
OX on other continents 3 points. (inc .
KH6) asos with members count 10
points. Triple your points if aso is
with Zone 15 and 5 times your points
on your 15th contact.

Multiplier: Total of states, provinces
and OX countries worked.

Certificates, membership card and
results to all top scorers. Include a
s.a.s.e. lor copy of the resu lts.

Mailing deadline Sept. 30th to: Pete
Palsen, WN9PIC, 622 East znd St..
Carl inville, III. 62626

New Jers ey QSO Party
2000-0700 GMT Sat./Sun. Aug. 21/22
1300-0200 GMT Sun.l Mo n. Aug . 22/23

Th is is the 17th party sponsored
by the Englewood ARA . Phone and
c.w. are conside red separate ba nds.
The same station may be worked on
each band and mode, and N.J. may
work other N.J. stations for aso and
multiplier credit.

Exchange: aso. nc., RS(T) and
aTH. County for N.J .• ARRL section
or country for others.

Scoring: Out -ot-state stations mul­
tiply N.J. asos by N.J . counties
worked. (max. of 21)

N.J. stations score 1 point for W/ K,
VElVa contacts, 3 po ints fo r OX.
Multiply total by ARRL sections.
(max. of 75) KP4, KH6, KL7, KZ5 are
3 point contacts and sec tion mult i­
plier.

Frequencies: 181 0, 3535, 3905, 7035.
7135, 7235, 14035, 14280, 21100,
213335, 28100, 28600. 50-50.5. 144­
146. Phone on even hours, 15 on od d
hours, 160 at 0500 GMT.

Awards: Certi ficates to the top
scorers in each N.J. county, ARRL
section and OX country. znd place
awards if four or more logs received
from that section. Also Novice and
Technician awards.

Use GMT, indicate multiplier fi rst
time it is worked and include a sum­
mary and aso check sheet. A large
s.a.s.e. if results are desired.

Stations planning activity in N.J.
are requested to advise EARA by
Aug . 7th so that coverage olf all
countries may be planned.

Logs must be received no later
than Sept. 18th by the Englewood
ARA, 303 Tenafly Road, Eng lewood,
N.J. 07631

QRP ARC International Contest
Starts: 2000 GMT Saturday, August 21
Ends: 0200 GMT Monday, Aug ust 23

The contest is open to all ama-

UUWAC 110.172
W60KK 92,232
UKOOAO 150.• 50

u ..ni-O....

W2HZY • •211
WAISTN 1,562
WA1NKK 1.3&t
K9I)IY 1.178
wtlDGtl 1.116
K$CL no
WA3D"'1-I 216
Wll-1. 2 12
K~ROU 161
K6DSK 120
W.W$F I
WS.WtlE /4 . ~

21 MH.
KISOR 1.1'"

All Il. nd
W7AM 129,104W"...... 101.312
W6",AA ,79.570
W9IAHI7 .. ,74.620
W6ZT ",355
W2GHO 1.321
KltDE ... 3•• 11
W.UPJ .. ,. 2 .911
WA210'" ,990
K5"'HG l tI 1211
W6KYA 117

M..1ll Op•.
WIO KK 92.232
Ktltl lH 83.30.
W1ARRItI 77.832
K3"'N T/7 68 ,13-4
K6SG 5 ,380

At, ie.
Europe
No . AmA.,.
Ce••n i.
So. Am ,

ALASK'"
1 ~ MHz

KL7HMO 11,""
KL71 CL 10.535

CA...ADA
14 MHz

YUEJK ... 42
All Il.nd

X",1A. 1.*
XN1KE . .120

U.S.A
1.9 MH.

W70lD . ,21
3.5 MH.

KIl.O .3,105
7 MH.

K80YJ .. . . . , 20.15 5
WA6EPO .. 16,957
K5ZJP . . .. ... 1.H8

14 MH.
WIlSAI...II ,U.450
. IAM 17,873
WII2J YM /I 17,520
WA6NGG 15.920
W5WZQ .•.. , .. 15.~
wtIRGGII ., 12.520
K6llA .9.5-«1
WA7JC8 . .9. 339
WA 1PI0 17 6 .012
WICQN 5.62.
W5W"'U .5. 115

S...IIO....
C$M12 16 ,~211

UA. tl AL .3.66.2
W7RlA '29,~

UAIITS '15,.20
K!i6I J 112 .000
LU_OA 10.855

66 • CQ • July. 1976



EX

... u ~ " "" v"

TelrlX " Mo n arch"(TrappedI I.V. Kit
Duo·Sand 14 KWP I.V. Kit 562.50

Post Paid Continanta' U.S.

CHC and FHC should include thei r
membership number to give additional
050 points to stations worked .

Scoring: 4th Call Area-One pctnt
for WIVE contacts, 3 points if its OX.
(inc. KH6 & KL7). Final score, oso
points X states and VE provinces
worked . (counted once only).

All Others--Two points per 050.
Final score, OSO points x (4th dis­
trict states + 4th distric t counties).
For this Bicentennial year add 2 aso
points for each CHC or FHC station
worked.

Frequencies : CW-3575, 7060,
14070, 21090, 28090. Phone-3940,
7260, 14350, 21360, 28600. Novice­
3710,7110,21110,28110.

Awards: Certi ficates to top scorers
in each state, VE province and DX
country, 2nd and 3rd place when war­
ranted. Also county awards to 4th call
area states and special awards to
Novices, s.w.t . and B/H. (Blind and
Handicapped). There are also High
Honor Awards to leaders in Four
Land, outside the 4th district, VE and
OX countries.

Mai l logs within 30 days of end of
party to : Fourt h Call District A.A.A.,
AU: Bob Knapp, W40MW, 105 Dupont
Circle, Greenville, N.C. 27834. Include
a large s.a.s.e. for results. •

STEP UP TO TEL

For teChnical data and priell on complete
Talrex line, write for ~t1log PL 7

WITHA

TELREX " BA LUN" FED-"INVERTED·VEE" KIT

THE IDEAL HI·PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL LOW·FREQUENCY

MONO OR MULTIPLE BAND. 52 OHM ANTENNA SYSTEM

Optimum, full ·size doublet ptIrformanC41 , indaptlndant of ground cond itions!
" Ba lanced·Pat ta rn", low radietion ang'e, high signal to neill. end signal
to interferanca rat io !
Minimal support costs. (ex ist ing tower, hou... tr"l.
A technician can rllonate a Telrex ..In"n.d·V.... to frequ.ncy with in the hour!
Minimal SfW/R i. possibl e if insta lled and resonated to frequ ency I!I directedl
Pettarn primarily low·angle , Omni-direct ionel , approx. 6 DB null at end s!
CostlY,lossy , ant anna tunars not required I
Completa simplif ied inst aUat io n and resenating t o frequency instruction. supplied
wit h ..ch kit.

Final score: Total exchange points
mu ltiplied by sum of multiplier.
(counted once only) .

Frequencies: 3754, 7040, 14230,
21340, 28670.

Awards: The overall winner will re­
ceive a SSTV Converter from Ad­
vance Electronics, 2nd and 3rd place
winners a year 's subscription to CQ
TV magazine. There are S.W.1. awards
too.

Inc lude a dollar or its equivalent
with your entry to cover mailing ex­
penses and etc.

Logs must be received no later
than Oct. znd and they go to : Prof.
Franco Fanti, 14LCF, Via nauonc n
19, Bologna, Italy.

Four Land QSO Party
Starts: 1800 GMT. Saturday, Sept. 4

Ends: 0200 GMT Monday, Sept. 6
This is the 7th annual party spcn­

sored by the 4th Call District AAA of
the I.A R. S. The same station may be
worked on each band and mode,
f ixed and again if operating portable
or mobile, and from each county
change. 4th call area stations may
work each other for aso and multi­
plier credit.

Exchange: AS(T) and aTH. County
and state for the 4th district ; state,
province or country for all others.

Date,: Note that the c.w. date has
been moved to a week later than pre­
viously announced.

Mailing deadline for the phone logs
is September 30th , and November
30th for c.w. They go to the J.AR.L,
P.O. Box 377, Tokyo Central , Japan.
Include a s.a.e. and one IRC if you
wish a copy of the results.

Arizona QSO Party
Starts : 1700 GMT Saturday, August 28
Ends: 1700 GMT Sunday, August 29

This is the second annual aso
Party sponsored by the Motorola
ARC of Arizona. The same station
may be worked on each band and
mode, and Arizona may work other
in-state stations. All stations are en­
couraged to use their Bicentennial
calls.

Exchange: RS(T) and a TH, county
for AriZ., state, province or country
fo r others.

Scoring: One point per s.s.b. aso,
2 if on C.W. , and 4 if with a Novice.
An additional 50 s.s.b. aso points to
Ariz . stations operating outside their
home county.

Final Score: For Ari zona, OSO
points + any bonus X states/VE
provinces/DX countries worked. For
others , aso points X total Ariz.
counties worked on eac h band. (14
per band possible).

Frequencies : CW-3560, 7060,
14060, 21060, 28060. Phone--3935,
7235, 14285, 21360, 28575. Novice-­
3725, 7125, 21125, 28125.

Awards: Certificates to the top
three Arizona stations and to the top
stati on in each state, VE province
and DX country. (Min. of 5 aSOs).

Include the usual summary sheet
showing the scoring , equipment de­
scrpition and signed declaration. And
a large s.a.s.e. for resu lts.

Mailing deadline Sept. 30th to:
Motorola Amateur Radio Club, 8201
E. McDowell Road , Scottsdale, Ariz.
85252

Albatross SSTV Contest
1500-2200 GMT Saturday, Sept. 4
0700-1400 GMT Sunday, Sept. 5
This is the first SSTV contest soon-

sored by the British Amateur Televi­
sian Club and the Advanced Electroic
organization of Bologna, Italy. Entries
will be classed in two sections, send l
receive and receive only. (s.w.l.)

Exchange: Picture with callsign ,
signal report and contact number.

Scoring: One point for contacts on
14 MHz, 5 points on other bands. and
15 points via Oscar. MUltipl ier, 5
po ints for each country , 10 points for
each continent. W/K and VE call
areas are considered as separate in
scoring.
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Fig. I-The ANI ARC-27 transceiver. (1) is the receiver-uensminer RT-178JARC-27, (2)
mounting plate MT-882, (3) control box C-626, (4) mounting plate MT·B21, (5) control

box C-628.

BY GORDON ELIOT WHITE

T he AN/AAC·27 transceiver (225- I
400 MHz) is one of those post World
War II units that had a very long l ife
with the milita ry, and after it largely
passed from the scene aboard fi rst­
line U,S. Air Force planes, was much
used overseas. Virtually all of the mil i­
tary-assistance countries have used
the ARC-27, and its frequency cover-

age is sti ll the tactical standard.
Age and a sho rtage of usable

spares has forced the ARC-27 out of
general use, except aboard a few
older ai rc raft, and some overseas. Its
p rice in su rpl us has decl ined , and it
could be att ract ive today for ce rtain
amateur uses, either for parts, o r for
220 MHz work.

The major unit is the receiver­
transmitter, RT-17B/ARC-27 (fig. 1)
wh ich contains everything except the
antenna and control circuits. The re­
ce iver portion is a nice triple-conver­
sion tube design provid ing 1750
channels on 100 kHz spacing. A sep­
arate " guard" receiver modu le is pro­
vided, in the 238-24B MHz portion of
the band designed to cover the 243
MHz universal emergency channel.

There are a number of control units
designed for use with the ARC-27­
C-626 , C-628 , C-B6B, C-627, etc. (fig .
2), depending on the application of
the parti cular transceiver and the air­
craft it was used in. There are several
other control s, and mounts, but they
are not of great interest to the ama­
teur.

The ANIARC·27 was another cot­
Hns' design like too many of the peri­
od . 11 had competitors, the Bendix
AN(ARC-33, the RCA AN /ARC-34,
and the Admiral ANIARC-55. The
ANIARC·33 is interchangeable with
the ARC·27 and is virtually identical
in characteristics. The ARC-34 is a
" miniaturized" ARC-33, and was orig­
inally designed by RCA, and Maqna­
vox produced the last production run
of that set. The ANIARC-55 is st ill in
service in many older aircraft, and
seems to hold a bit of a premium on
the dealers' market. Obviously, this
proliferation of almost-loenncel 225­
400 MHz designs was one more case
of military duplication of effort. Mili­
tary strength is necessary, but some
of the cost, at least in the past, has
been indefensi ble.

All of the ANIARC·27 type designs
were set up to work with the ANI·
ARA·25 direction finder group, al­
though such use was rare.

An automatic relay operation could
be set up using a pair of RT-17B /­
ARC-27 or RT-3941 ARC-55 transceiv­
ers and appropriate control units so
that an incoming signal received on
one unit will be automatically relayed
and re-transmitted from the second
unit.
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Fig. 2-Various control boxes lor ttre AN IARC·27. From 6 thru 11 they are; C-628A,
C-868, C-627. C-905, C-906. C-911.

PALOMAR
ENGINEERS

BOX 4S5 . ESCONDIDO, CA 92025
Phone: (114) 747·3343

Only $37.50
(less batteries )

POSTPAID USA
& CANADA

.Precision
crysta I.

.Fully guar·
anteed.

.Markers at
100. 50. 25.
10, or 5 KHz
selected by
front panel
switch.

e zere adjust sets to WWV. Exclusive
circuit suppresses unwanted
markers.

.Compact rugged design , A"ractive.
completely self contained .

.Free brochure on request.

.Order direct. 5]7.50 PPO U.S. &
Canada . California residents add 6
percent sales tax.

Colonel Wayne D. Russell

" vou IM...., 't ,eaoi ...d vo ur
copy , w.i" l or FREE , ur p lUI
tin ing tod. v l

GOVERNMENT SURPLUS

9410 Walhampton, Lo uisv illa,
KentuckV 40222 (5 0 21 426·2838

B '" power is provided by a dyna­
motor in the AN / ARC·27 design. The
ARC-27 is pressurized, with cooling
obtained in a heat-exchanger consist­
ing of an inner and outer she ll be­
tween which air is passed by f ront­
panel cooling blowers. The AN/ARC­
55 is not pressurized. The pressure
feature was an early way to offset the
effect of low ambient pressures at
high altitude which led to transmitter
flashovers. •

SURPrt~~T~'lYNTED
Space buys more a"d pa~s more Hig h­
es t p ,ices ever 0" U.S. Mililary sur­
plu s. espec ia ll~ 0" Colli"s equ ipms"t
o r part s . We pay !'etgh!. Ca ll c o ll8(:t
now lo r.ou, h tgh o Her . 201 ""0·8787 ,

SPACE ELECTRONICS CO.
d tY 0 1 M,I,ta ry Elect ,o "ic s Co rp.

35 Ruta Court . S . Hackensack. N,J . 07606
S ST EL ECTRO NICS. P.O. eox I . LAWNDALE. CA. 90260

A ll _ """"••, ,,,,,, It60- 10 mo,.,.' .." h

moo' on. ' """om ~n9t" ..'... 200 ...."
__ <01> Ob,"'" Id... '()I" "m tOb~ 0<

I'IOmo .,.,.,.."on. A mull ' 0< F.... D• •
S,n, 2 • 4;;, • 2·JI8. Su'tt·,n noon ' uM ·
up '''''''''''0' G.....on,_ 'm 90 ""v'
Com".." . ... to u_ onl . 529 9~
poo,p..-d IAdd S. I.. To. ,n C.I, ' I

COOLING FAN
Cool it with a NEW Mark 4 Muffin 100

cfm fan . 120 VAC 50/60 Hz. Postpaid­

Guaranteed. Ched .. or Monev order $ 10

each . P. R . ELECTRONIC SUPPLY

Box 203 Webster, NY 14580

SST T·1 RANDOM WIRE ANTENNA TUNER

The specs on the A N I ARC·27 type
units indicate an output in the 8­
10 watt area. Weight of the RT-178/­
ARC-27 is 70 pounds. The RT-349/ ­
ARC-55 is a bit more lea n, weighing
57.5 pounds. Power drain in receive
is 12.7 amps at 27.5 volts d.c. and
20.25 amps in t ransmit mode.

The recommended antenna is the
AT·141 /ARC, a 50 ohm, broadbanded
type giving an S.W. r. of 2:1 or less
over the enti re 225 - 400 MHz band.
Coax feed line is RG-8/U (52 ohms).
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• Ci'~ St.,. Zip_ :
: iCUllITn MlM.n IlATlIIUl IIIIME STUDT CIIUIICIL :

NR I, leader in Communication I,

Televiaion, Electronics and TV.
Radio home t raining, now offers the
first in Amateur Radio ccursee, de­
ligned to prepare you tor the FCC
Amateur License you want or need.

Where Are You No w?
The following people have been is­

sued certificates for various contests,
however due to incorrect addresses we
have been unable to send them. If you
know the whereabouts o f any of these
people please drop a line to CO Maga·
zine, 14 vanoervenrer Ave. Po rt Wash­
ington, N.Y. 11050 .

N8ITU- Vla K9GSC
VP5SF- Vla WB4SHB
VE1APY /SU- Yla VE1APV
VR3AH_ Via K2BT
KR3AK_Vla KH6AHZ
VU2ACD-Vi. WB7ACO
WU4ITU--Via K4YFQ
WV8ITU_VI. WSBT
WIIANO_Via WA9DZL
XJ3U /1_Via VE3B MV
UN1Fll_Via VE3BWY
YJIKO_Via YASME
5B4BK_Vi. OE2SJL
7J1RL_Via JAR L
8Y4AC_ Via VE7BZC
VP5MD-Via Rt. 1.

Bolt 3658. Valrico.
Fl•. 33594

AIXA- Via G4CHP
EP20D--Via K40D
FKIIKO_Via YASME
KC7LBH--Via WA70BH
NlITU_Via W1 G~C

Nl!llTU- Via ARA L
NZllTU_ Via Kl HRV
N2ITU_Via WA2EAH
N3ITU_Vi. W3DOS
N4ISe-Vla W41MP
N04ITU_Via WB4FOT
NU4ITU_ Vla K4ZA
NS4ITU_ Vla WB4FLW
NtITU_ Via K6lLM
N.UITU_ Via WeUFJ
NV8ITU_ Via WA8TAX
NUITU- Via WA6PDE
NKIlTU_ Via WSRSW
NSMI_ Vla KSIDE

quarters of the Postal Service that a
change of mind ensued.

A Bulgarian oceanographic expedi­
tlon is expected to be drifting towards
Polynesia until September and may
be heard signing LZOG/mm.·Appar­
ently they are retracing the path of
the Kon Tiki and they have a low­
power transceiver with them . They
are expected to operate at 14073 kHz
or 14273 kHz around 1830Z. LZ1KBG
has asked for reports from anyone
working them as this is the only way
they can determine how the eHort is
going. WN3SHX operated from St.
Brandon in April .. . the whole opera­
tion was only a couple of hours under
difficult conditions. B06AB is re­
ported as heading back to Sri Lanka
and with the VS9-stations going QRT,
the activity from the Maldives may be
scarce. AI4ARU was at the Region II
IARU meeting and OSLs to W4WYR.
During the Spring the DXAC have
been mulling over some proposals to
change the DXCC criteria ... like
reducing that criteria which calls for
225 miles down to 150 miles. Thi s
was not the one in Question for Okl­
no Tori Shima, that was Rule 2B
which called for 500 miles of separa­
tion.

Andre Saunders , ex -5Z4KL, is
teaching school at Cockermouth in
Cumbria. He head s the Science De­
partment. There has been a report
that KP6-Palmyra is being leased by
a chemical company which may
pretty well seal up the lagoon there.
Tihs may bring some regular opera­
tion from KP6 as a side benefit.

QSL Information

Antennas (from page 37)

was able to achieve unity s.w.r. at
any point in either the 80 or 40 meter
bands, and signal reports were ex­
cellent.

"Joe mounted the whip on the left
front fender of his 1970 4 X4 Chevy
pickup truck. He says he hasn't
brushed the whIp on any Jow over­
passes yetI "

" It doesn't sound like a th ing of
beauty" , observed Pendergast, " But
I bet it works. Adding several feet to
a loaded 80 or 40 meter whip often
works wonders". •

Awards (from page 61)

issued for any future OSOs with
WB6CKU, for USA-CA.

Sorry to report the loss of two
more County Hunters:

J. F. Wemmlinger, W2JGY.
James Farris, Jr., WA4MGC, All

Counties, #90, 12-22·72, and Storyl
Foto January 1975 CO.

Also sad to report the loss of an
old friend , Chas. Porter, K2ER, ex­
20A (back in the early 1920s and
before that), ex K6JT and K40A. cnae
had been associated with Loew The­
atres/MGM Pictures, Col. in the OSS,
and also with NBC on the west coast
before he retired some years ago.

How was your month?
73, Ed., W2GT.

73, Herb, W9EGO

OX (from page 60)

the old style IRCs will no longer be
good after 1976. It seems that there
was a possible conflict with ITU regu­
lations and when the matter was
taken up with L'Enfant Plaza Head-

Novice (from page 48)

and blow the written test will eventu­
ally be given credit for the code , if
they pass the written test with in a
gi ven amount of time.•.• Charles
McDonald, WN3FYM, AK3YBM, 312
Penna Ave., Dowingtown, Pa. 19335,
needs three states for his WAS
(worked all states) certificate. His
country total is 37, incl uding ZF1AG,
who is Art, K8SWW, at home and
K4BR/ VP9. He worked ZF1AG on
both c.w. and phone (Art on phone),
and K4BR/VP9 on both 80 and 40
meters. . .. The Maple Hills HS
Amateur Radio Club, Castleton , N.Y.
(WB2YCR) graduated four Novices
from its spring Novice course con­
ducted by John, WA2UON, with more
expected before the summer is over.

All readers are invited to send
" News And Views," pictures, and
suggestions to your column, no mat­
ter what the class. of their li censes.
Address all mail to : Herbert S. Brier,
W9EGO, Novice Editor, " CO Maga­
ztne," 409 S. 14th si., Chesterton,
Indiana 46304.

Math's Notes (from page 50)

izes" the inverter and the two capac­
itors are used to trim the crystal. In­
creasing CI pulls the frequency down
while decreasing C: pulls it up. The
other two inverters simply shape up
the output so it will drive other cir­
cuit ry.

This circu it would be the Ideal
starting point for a marker generator.

73, Irwin, WA2NDM

Home
training In
AMATEUR
RADIO

NEW
from
NRI

WWDX·1967
Kl7 FRY, SV0WP, HA2 MM, Z05M

WWDX ·1968
DM4SlG, 8 P6CV, VU20KZ, DM2BOG
Dl4 FB, 208Z, OM1ADP, V E2BV

WWDX - 1969
11NU, OX5 8 lV, KA2 RH, PAt1XPO
FG7XX, CR6GO

WWOX ·1971
W0NOa, KR6AY, WA3HGV, W7UI,
FYONA, VK 6WO, W82Rl K/V E1

WWOX ·1972
KBWWU

WW Side Bend OX - 1967
GM5ACE

WW Side Band OX • 1969
G03A IM, HS3 RT , VK6 HJ, OD2ABV
KA6KN, VK 1GD

WW Side Band OX - 1970
DM6AO, XW8DX

WW WPX - 1972
OX5BA

160 Meter Contest · 1973
8 P6DA

Don't lose your favorite frequency
The FCC h u lIaid "either-or" on
licenling, hut to pa l ll Advanced and
Extra Clall exams, you need the
technical gui dance all oft'ered by N Rr.
NRI Advanced Amateur Radio ia for
the ham who already hal a General,
Conditional or Tech Clall ticket.
Baaic Amateur Radio il for the be­
Il"inner and i nclu des t ranlmitter,
a-band receiver, code praetiee equip­
ment. Three t rain ing planl offered.
Get all t he factll. Mail coupon. No
obligation. No lalesman will call on
you. NATIONAL RADIO .,
INSTI TUTE, Walhington,
D.C. 20016.

• ••••• , ••• • • • MAil NOW •• •• •••• •••••
: IU.TIOHAL RADIO INSTlTUTI: 80-075 :
: W••hln&'!on. D.C. 20016 •
, PI......r>d .... Im """. lIo" on A....'.u. R. d iG :
: 1,. lnl,.... :
•:N..... AI. :
: Add.... •
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54 151
51 146
481 29
41123
31 103

40 113
20 97
30 102.. ".2171
25 47
12 50
18 J3
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71184
69 llO
70 111
46135
48 136
61 163
15 42

54'"50 117....
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12195
59163
69 165
67112
75174
52156
56 151
51 166
42 126
44 131
43 129
S8 125
45 II'
39 105
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41 II'
21 101
31 92" ..10 31."

..,"
Ir. l. nd

117,704 1585

I.T.U.
64l,no 1565.....
l oa.476 514

11.618 579
15.10' 458
74.119 368
35.343 300
25.560 216
11.036 140
7,191 93

$col......
51,040 W

,.....
119,072 1297
562,400 '96
362.850 1120
2S4,130 708
226.560 171
111.000 533
69.412 Jll

S.itnrl.....
115,201 521

1'1I1IOal..bI
861,120 1225
469,710 994
430.2 18 941
277,560 620
268.061 906
202,168 709
177. 184 516

18.696 242

LeI. I.
A 687,52513&0 64 203

E.lonl•
" 17J,All 7M
.. 115.542 658
.. SO.09I 312
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HA IKU 91,056 552
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34 110
51 109

" 50

37 12

14160

44'"
61 190
4l 116
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1712'
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19 16

5t164.. ..

.. ",

12213
15211
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25 19

" "31 15
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111.741 501
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87,368 483

ASIA
J.p.n

376,056 'M
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400,731 1010
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119,701 654
114.760 143
161,460 161
107,568 544
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31.625 406
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UK1GM
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OKIKSL 169.041 564
oK3 KXC 161,880 598
OK3111lA 124.405 470
o K2K1'II: 112.495 575
OK311TY 104.499 521
oKIKRS 15.761 461
OK 311TD 61.165 392
OKIOfll: 51.255 221
oK)llMW 36.920 210
0113...8 33.571 263
oKIKYS 28.024 125
0fl21100 23.150 134
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oK 211 HD 2.059'0
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JA51'CS
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C.W. Scores
(from page 34)

K.lIn.,.d
UAlDM "115,635296
UA2FAT .. 33,372 205
UA20' 21 1.568 24
UAlEC :1.5 17,:JIB 254

~
20P A
2Gr" ..

U 20C 21
UQ2CR U
UQ2AO ..
UQ2GDN ..

...."'"..
UQ2GU
UQ2GW ..
UQ2GEC 1

UA3o fll: .. 3,360 60
UAJLU " I ,U ' 31
UMOE" 945 IS
UW30R " 165.
UW6CV 21 25,451 344
UA IQIE " 10.612 IlJ
UAJlP " 10,230 95
UW4AII .. 1.190 144
UAJ, AW " 5.490 73
u.uIWt " 2.Jl7 51
u.uQQ .. 1,310 26
UAJ1'. .. 1.116 23
UlI4rAA" Ittl 10
u.uQAQ 14 10.160 SM
UUPaD •• 41.05t 2'11
UA IADN .. ttl,530 371
U.UU.W .. 31.912 295
UAJACD .. JI.592 312
UA41 ' .. 31,9l 0 234
UA4SM .. 27.302 219
UA3 NI .. 25,392 l 20
UAJII R .. 23,98' 223
UII JVAC .. 23.925331
UAJWAQ .. 21,11I 268
W 3n .. 19.312 131
UAJGM .. 19.11' I II
UAJI A. .. 1'.64lI 145
U",",,1' .. 12.413 1'5
UAlAAU .. 11 ,403 91
UA)TA .. 1.904 12
UAIACO " '.511 99
UAlIA1' .. 5,92' 90
UA3DCl .. 2.670 81
UW4AN .. 2,4~ 34
UA4CCB .. 2,217 45
UA4CAM" 1,870 25
UAIABC " 1.614 24
UA300r" 1,029 24
U.uCAK " 516 16
UAwr " 310 12
U'UCQ " 288'
UAlIIT" 2ttl'
UA4AY" 1111 15
"If!~ 7 1"107 167
UW60G .. 2.544102
UAJ EAH" 1,440 52
U.uI'GR " '" 37
UA3YH " 5M 23
UA30l " 512 29
UlJlIV" l 04 1
UAloZ 3.5 11,90171'
UUPNW .. 4&,'75427
UA6CQ .. 45,954 412
UAJPCW .. 33.426 439
UAJAU .. 1' ,'30 232
UA6l.LT .. 14.5922J1
UAlGEA ., 7.01$ 131
UA3lAW" 6.264 117
UW3U0 .. 5.115110
UA3DrG " U91 52
W3NG .. 1,124 56
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UR2Q1 A31',sao 104
UR2... 21 17,936156
URZltDJ 14 135,000 711
UII2 NP .. 9.720142
UR2T8G .. 6.611 17
Ul:2QO 7 64.032 554
uanDl .. 50,111 d5
UR2 11EJ! .. 3'.010 400
URn.... .. 12,tu 96......

1.5 11.710 m
UR2CR .. 3.195100
UR201 .. 3,051 96
UR2DW" 521 JI

"".....
Ul'2C1'."'...U'20..

"'''UU'21A0
U'2IAT
U'211C
un..c
U' 28AA
U'2100
U'281R
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BAND-BY-BAND BRE KDOWN-TOPALL BAND SCORES
Number groups indicate: QSO's/Zones/Countries on each band.

WORLD TOP SINGLE OPERATOR ALL BAND USA TOP SINGLE OPERATOR - All BAND

5.."on ,.• as r " " " 5Ul_ U " ,
" " "

f,Il,8CR .7/ Sil. 323114148 512/19.'53 932/26/ 10 922/24/11 111114/31 W]lPl 19' Jill 56114'36 174 27169 393131/ 96 188'22166 31111/22
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lF1TW • '" 352 14'31 Sl6111'31 &l7n'S! 8261946 14812111 WIlt.' 11' 6 9 96 15 43 l:l'O 22 51 338 24/ n 151121 60 lB' 8115
KP4£4J 13/ 31 4 191 131~ !io8O 15 41 612 14 " 109 11 4J 193 15 11 KecQF • , , S7 1:12'0 504 ie 3J ]IS 27 " 116'2034 at 0' 11
EA.21A. 4SS 12 49 4681142 gIg 2:1 !'>II 423 22 63 " , , W38GN , " 80 IS l!'> 106 23 S3 430 30 80 1:1'!'> 19 S I " '"KH6U .. s • 141 10 9 J11 18.'19 114 26- 3J 691 26 3J .. , , K8QVJ • , , 411621 581 27 411 1!'>6 22 " IS22'OJO :I'!'> 10 12
UI8lA.G 3161S 46 2S1 11 36 4sa 21 sa lOoI 24 !o1 • a , ...." , , • 52 u 2'0 ..." '" 1182S " 24Q.2S 41 23 11 14

"'" " '" 20ll 11 26 671 Ig !'>6 !iOO 18"!'o3 $l)..1l2!'> W201(l " ." so 13 34 lOll 22 S2 no. " 1&171 '!'o1 " ."
WORLD TOP MULTI OPERATOR - SINGLE TRANSMITTER USA TOP MULTI-OPERATOR - SINGLE TRANSMITT ER

FY1A.K , , 13822213 221 15'3J W60UN • , • 6<1 IS 2'0 63621149 30131/ 59 2S6'2. 36 121 61 S
Cf3JOZSOX 161'22'69 .912/... W2YD 31 2 a 161631 1.S12.,'62 649IJOI 8S 110/21 'SO 10/ 11 II
4MSANT " • e 603'21111 151112/24 WA6N66 3/ 1/ 2 41 15123 5nl2!'>145 203/2!'>1 54 IS51211311 18/11/ 12
UK9AAN 356126165 61 4.1 S W9ll0 21 2/ 2 61!12'2S 226/29/70 ](11131/ 81 10"/n.-so 26110118
DC" 143'2'O/S2 218i16125 W4QON 6S'13136 16!'>/21 IS2 433/301 11 147121156 4/ 31 a
"." 678 22 49 HII 10,15 K4YFR 41 13131 2!'>O12!'> '83 204'2.1 66 IlS.I19/SS 2!'>/ 81lS

WORLD TQP MULTI OPERATOR - MULTI TRANSMITTER USA TOP MULTI-OPERATOR - MUL-n. TRANSMITIER

.,.u l!'> 9 17 U.19S1 1021 34 "4 318 :I'!'> 82 !'>41531 ,"U .. '" 11419"!'>I 311 2!'> 82 !'>4IS31
WJWJO " ... 1]fi.IS41 1006 l!'> 10" 288 2S 7. 3J1122 .,.". " ... 126IS 46 28llI2!'>'74 3];11'11
W48VV • 9 IS 18318!'>8 794 J1 1(18 301 24 17 ... 11 26 W48VV J8. 9. IS 183. I&'!'>6 30174 11 ... 121211
W3GP£ .,01,9 '.81848 833133. 1(16 2!'>S 2!'> 19 53 '4 27 W3GPE 46'1019 us 18i4a 156 2S 79 SJ-14 21
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WORLD TOP SCORES
708,295
104.054
702,100
682,158
663,162

116,672
711.144
626,133

1 MH:r
W~2Q 22'J,!'>4I
W&MUR 196.130
waSOTX 135,900
K6QW 105,070
W61TY 103.269
W4QtW 83,!lO4

3.5 MH~

WIMI 41.616
11:4 0 81 21,072
VElolV/W6

22.040
W1JLU 21. 648
W9lT 1I,11a
WIOR 1,216

1,1 MH:r
KIPlIW 6,948
W81RL 6.055
WIBB 2.514
W2Lwr I.J02
W6RW I,OSO
W2BP 900

116C(jF
W38GN
K60Yl
W6ANN
waou

W3GPE 2,373.672
w"n"" 2.31l.644
W6PVB 2.201.0 45

.,,'"
W4QON
IInF(j

1.00 3.055
956.148
829 .836
829.062
124.115

2,890,680
2,500.656
2.484.a 20

W3LPL
W6MAR
II ] GJO
W2tJ. O
WI2M

WGOUN 1.033,511
W2YO 1.011.358
W" 6NGG lla.697

" ...
WI!WPC 2.714
WA IHFN 2,380
W8YSII 1.250
W8ll.PL \.032
WB2NDR 213
III LW I 23 1

21 MH:r
W2HBT 61.160
W2NIH 41,564
W"8K CX 30,300
W" 2M8P 27,720
WA911A 23,719
W82MMR12

23,040
14 MH:r

118 10 £ 220,U5
K4VX 201,909
W9M£ M 197.316
W89LH I 195,644
W4 wsr 116.176
WO.AY 171.01 4

W3"U
W3WJD
W48W

USA TOP SCORES

Mulli-op .
S ingle
Trenl .

Mulli·Op.
Multl­
Trens.

Singl.-Op,
Singl.
Bind

Slngl..Op.
All S.nd

EUROPE
2,033.101 25116 110 341
1.713,5S5 2540 104 m
1.612,032 2262 102 282
1.37U16 21]7 102290
1,326.000 20n 102 lIS

690,666 1551 12 lIS
214,092 SIt 56ln
194.100 114 45 132
99,160 35ti 44 141

French OuiaM
null. 4,191.364 3&10 .211

..~
oeu 2,312.350 30Q 19 116

Johnston Isllndl
11168I IIj6,~1 131 36 41

SOUTH AMERICA
A.g.nUn.

LUIOI 1,146,0511916101207

COI....ble
~UOy 64D,32D 1343 51107 1 -"':::;;,"":.::::::.......:::::=;-::::==

IAlTIIC
JHIYDT
JA3YBF
lAlYEF
JAlYoS

V_:ru-I.
4MSAHT 2,113,9252211 US 310

MULTI·OPERATOR
MULTI

TRANSMITTER
NORTH AMERICA

WlAU 2,190,680 2005 128 381
W~ID 2,!'>DO.656 1110 123 349
Wtl'IV 2.414.820 1121 124 310
W3Gl'E 2,313.672 1701 129 36S
WAl2AA 2,311.6« 1162 119 358
"'"' UoI ,045 2051 130 ess
W3FRY 1.903.44a 1531122 336
116RR 1,601. '3a4 1151 119224
w38W2 1,060.668 1006 10121D
W3TV 416 .161 533 1319a
WAlATX 339.« a 42'J 90 212

A SIA
1,139.171 1383 Jl2195

672 ,055 980 96 161
436 .445 80 1 U 12 1
432.161 112 al 124

51.597 174 53 64

"........
OH2AW
OlJKr

" ..."'...1"',1,1
OLOll."..

61183
55 151
311 II I
381 03
31 61
13 4.

OCEANIA
AUlt,.11e

566.010 1003 64 126

Whit. Ru....
,1,381,250951
.. 254, 824 Ila
.. 141.282 l al

87,Sli 1366
.. 43 .610 20]
" I USli 111

The phone and c.w. ,esu lll were repid tv as­
.mbled th i s veer and errors haYe cropped up .
We w ill h llVe an update w i th correc tions in •
month or two.

Mold....
U05RO " 12,731 139 19 4 7

Not. :

IM6tS/IH6
401.4611331 53 50

Lithu.ni.
lI112'A' A 756,010 1Z61 17 259
UIl2P....... 504,121121' SlII9
1I1128o\S .. 4 1 6,~ 161 10210
U1I28S£ "322,422 1124 49 169
UIl2P"O .. 112,135 US .., 151
UK2P811 "13a,321105 ](111 1
UIl2'''T "128,185553 « 129
UK2SAY .. 37.066 UI 22 64

,,""

7 MH:r
VPSGS 269,472
cY40L 130,040
W5WI0 229.5<41
UT58P 200.720
W6MUR 196.130
YU3BO 180 .400

3.5 MH:r
IIV4Fl 190.082
l 8 21 114,540
FP8...... 109.056
4UNl 103.572
U"10 2 88 ,908
G3HTA n.911

1.1 MH:r
¥VI08 10.860
6048E6 1,932
P,t,IHIP 8.652
Xl3BM.,. 1.160
IIIPSW 6.!UI
OIlI"TP 6.351

UK9MN 2.525,621
OC4" 2.382,350
PItJl 2.272,146

W3GP£ 2. 313.672
W"llM 2.37 1.6U
W6PV8 2.201.045

1.410,207
1,169,583
1,115.271
1,085,280
1,042,124
1,011.375

2.890.680
2,500 ,656
2. 484. 820

2. MH:r
LU6U 23, 406
YU3f1l 1.12'
I6f'(lY 3.960
WlWPC 2,114
VK4U 2,448
G2801 1.442

21 MH:r
2E8JN 301 .125
4URO 274, 647
l EtJS 181 ,482
U170H 159, 192
YU3lY 156,2 11
LU30S1 126,768

U MH:r
CUCR 935,025
CIKII\ 727,424
CXl8V 506.510
VIl6HO t69.32'0
m"KOIl305,200
G3HCT 141,294

Nl"l1 4,197,364
CTJ/01SL11

3,474,000
4M SAHT 2.813 ,925

£A8CR 3.295.991
yvu.GP 2,816,094
VP2MIR 1.980,423
GJ3U/OM

1.630.916
IFITW 1,595,550

W3A U
W3WJO
W4 BVV

Ilngl.·Op.
Singl.
Bind

MuUl-Op.
l ingle
Trenl .

Mulll·Op.
Multi­
f.lnl.

0E 1ELW JA2AAQ
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YUl 0ET, YU37CA. YUl 0FJ, U ilosh, Zo,.n. VZUJC : S . S iobodoln. L U i'ko.
K, Zor.vko. YZtc...S : CI..e. Z,.. lAL : WS"PUX. l(oI$HB. W....SVH. WBUAF.
• M5ANT: YVSAAS. YVSMO. YVSBNR. YV58ZT . "U1ITU : OJ&OZ, D.IIION. DKSOS,
W3Wll.. 5U....OY: HK.AOY. HI(....LE. W2UI &. WA.3KAO. W3Nll " K3NEZ.
W30RO. UMNTl7 &. WA1KKU, WAnLI( . WA7UOG. WTFA: W7\.AV. WTPHO.
OK3I1J.: OK3TCI.. OK3TCN, OK3CTW. OI(3--Ulgo, OK31862. OK32669Z, pn ,.T:
J .n. Ton . SPIKAT : SPlZW, SPIHUF, SP3FVI. S P5PSL, SP5-2120. SP3FAS.
SPOON SP,KBYIt: SPSGRM. SPlICA, SPO-6l61- SP2KB.... ' C I..b. SPlP....V:
SPSFRE. SP6HES , SK50B , S MSUO. S MS...Pf. S MSCUI, S MSOG A. S MSOSe .
S M50CO. SM5ERK. SMSGEB . S MSGTE . YZ2CBV: YU2RTG. VU2 RKE.
YU2AS331, P II. r. YZZACF, P.lar. Tino. Tom .

at a small 100 watt broadcast station in my home
town of Marion, Indiana. Then to WFBM in Indian­
apolis and finally to CB,; and WBBM in Chicago,
WABC in New York and WJSV in Washington, D.C.
by the time the war came in 1941, After the war I
wen t with IT&T and spent the next thi rty years in
the radio and telecommunications field . I'm now
semi-reti red and run an engineering consulting firm
plus ope rate the modern W9CAC in Kokomo.
Indiana. •

STATION OPERATORS

Multi-Operator, Multi-Transmitter
01.011 : OJ2YE, OJ6JP. OKSEV. DJUJ. DLOKF: OJ6FA. Ol.tOY. OJ.FZ. OJSAV.
OJ 7SW . 01(8 LO, DK6LG. OJ6TI(, OK71N, OL2ZT. OI(STI, 0l.2B0. OLOPQ :
OK20L. OI(3BJ. OJ9IE, OJ8AU. OK3H.... OF100, OK70C. OJ1FC. OJ9TO.
OK10V, OK5KY. OFSOJ. lTOTAI &. IT9ZGV. JA2YE F: JA2SWH. J A2TAP.
JA2TCA , JA2VHO, J H21 RH. J H2NTZ. J H2XOV, J AOFKM, J AOTJT . JA3YOS :
JH2AZV, JA9EBA. JA9FOA. JA'GLT, JASHHM. JAnKC: JA2VUP, JA30DC.
J A3OOG, JA3REU, JA3UPI( . JH3AIU . JH3A RL• .11013880. J H3GLP. JH3HBF,
JH3I(VX. JH3KWO. JH311J. JH3NVU, JH3PLE. J H3VES . JA3eVX. J R3PKG.
J A3WLK. JASGZB. JH1YDT : J ... t UKS. JHIAGH. JH1BBT. JH1GNU. JH1SBE.
J AI EYB. J AllMM. J H1GNV. J RUN. JRILYT, JHIUOJ. J ...l0ER , K'AR "
W5TES . K6PO.... WB6LTJ , WAIlUCE . KTVPF. W6IAO. W"'6TLV. WB6ZVC.
K' LBO. W...1LU A, OH1M: OH1NH. OH1NK. OH1SS. OH1SY. OHITV. OH1HU.
OH1WR.OH1UO. OH1XB. OH1J P. OH2FS. OH3ZE. OH5NG . OH2AW: OH280U,
OH28 PJ. OH2BPN. OH~G. OH2EO. OH21<A. OH2RL. OH26B . OH3YI. OH5UX.
OH3M: 0101 310 . OH3JA, OH3TO, OH3TV. OH3FN. OH3WS. SK5AJ : S USAO,
SMSAYY. SM5B Nl, SM5CAK. SMSCBN. S M5CNO. S MSOLR, S MSOPS, S M5EOW,
W"'2ZAA: WIGYE , WI MOO, W1HFB. K2GL. W2GLM. K2I(UR. K2BOO. WB 2S0N.
1(2TXC. 1(2UYG . K2UOT. WA3...TX & WSSCO. W:JAU " K3EST , WA2LOZ,
W3IN. WA3UTA, W3BWZ & WA3AFO. WA3NGS . W3GL. W3RAX, K.CFB.
K.WVT . W3FAY: 1(3HTZ. K30Za. WA3l.NU. W3l(fK, W3GLR. WA3JYS.
W6MWJ. W3GPE &. K3CY, 1(3010. K3WJV. W3GU . W3KV, WN3VYO. WA3GNL
W,uWIU . W3TV &. W3AOH. W3VW. W3WJD &. 1(3YU.... WA3LAO. W300G.
K3JQl . WA.3UHO. W"IVY &. K3NPV. K3OAE. I(~POL, KSAP. KSCIT. K6U....
KOOO.... W1BGO. W1NJL. W380V. wa.BGY. W6PV8 .. WB6PXP. WB6Y8L
I(6SEN. K6BCE. K60PH. K8RU . WA618P. K6EVR, Yl2AAS: YU2RPW. YU2·
RGH. YU.RSS30. YU2RTC. YU2RPS . YU2RCW. YU2RZV.

(from page 38)

OMIAXC. OM lXTt . OK IMIX , 0 11.3·
II.F F. OZ3lF. OM42EL. OM 50 0 L.
LZ III.WF. OlllCFA. LI SJ, LA4 KQ•
PAOI'L ... . SMl CO R. S M4C T~ .
S MSB FJ. S M5GFO. S.,7 010 .
SMODI1 . SI'If TN, Sl'lEfUl2 .
Sl'lAVE. SPlGMIl . Sl'llW. S'2·
KIH . SP2UU. SPlACB . 5P3FMF.
Sl'lIlPN. PUTO. SI'.F"'O. S1'4·
~KY. SI'SOOJ. SI'5£21 , SI'SGOl.
SPSfXI. sesrr. SP60 MJ . S1'7·
ATV. SP7EJS. SI'9AV1. SI'9CAV.
SP9CCA/9. Y02B ~, Y04S I. Y06·
AFP. 'f06LV . Y07 NA. 'fU I I'OI2.
Y22COO. YU3AE. YU3A{JX. YU]­
OOX. 'fUULS. W1SK . WU S.
W2CJX. W2LKII . W4RAl, WSW .
1160SII. 11 5II HG16.

U""LBO. U"9MII . UA9UAJI . UII'·
.....0 . UII9HAC. U1I9lAA, UWiI'T.
UKI NAF. UIl3XAB, YU"El.S.

Ou, deep I~..k, 10 Ihe 10fl(lYlli n,
, I. tion, who Hn l in check lo~••
• nd 10 IhOH whOle 10" w. to ile·
itlCl lor eh..,kin. purposes ,
0~2SI'\.. 01l.2BGR. OH6JW, 0" 2·
BID. O".WPf. O.,lAB\.. O., l ... IC .
OIlSYf. OH~J . Oll.lTBC. 011.1 ·
111.1 . O~l'OPl , OIl.III.GS . 011.3(0 .
01l.280B. F6I1.HI . OIl.2I1.PS . 011.1 .
"'Wlt , Oll. lBO( . Oll.ll\AP. 0288Pl .
F£Z457. OZ8QW. OK2BJft 027­
re , OL9ZE. 0"3XMO, OMlXM.
OM4 WJA, OM4C F. OMlIVF. OM4·
VE L. OMSPUL. OMHOA, OMl·
LMO. OM2CU J, OMlBB. OM2YlO.
OM2FTl . OM20lG. 0 "'20 TG .
OM20GO , OM3XBB . OM2 BJO.
OM2BTO. OM2B'(0. 0 .,2COI .

UA08 BR. UAOFI1. UAOIBB. UAO ·
JCA. UAOJC£. UKOCAW, UKOlAO.
UVOBB. UA9AAB. UA9AJ . UA9<: .
A.... U" 9<:HT. UA9FCI . U"'FOW.

1920

STATION OPERATORS

Multi-Operator, Single-Transmitter

cn/OZSDll: OZ1LO. OZ6KT, CY6NO: CY6A8. CYGAVO. CY6 YX. CY6CCB.
CY6C EC. U1AI: VE1",1 . VE1MX. OLOWU : DJ....X. mesw. DK P. DKSEZ.OKo-
TU: DK1PD. DAZQC. DKSG8. OK601 . OL7oo . OLOAA: OJ.XG. DJTPW, OL38K,
DL6K8. DLINU. DFSSM. DK5SZ. DK.ST. OJSSF. OLICM: OLICH. OLIFR.
OLOKL: OJZEH. OKTNM. OK6N N. OK9NU. DK9NV. OUNY. DC2NJ, OK7SU
&. DKSS F. DK5S1. DJ 3TU. DJTPR. OF1 SV. 01l2ATO &. OM3VOO, 0113011,
DM3KGM. DM3MGM. EIlM: Eli88 . EI2C.... EI~L . J;12CN. EI3CP. EI6CW .
fT7AK : KP.T IN. F2OQ. FSOO. Q3RA C: G.BAK. eazzt. GM3XVR. G3NCN.
O. AVC. OSQJl: 03AI.F. G3AMF. G3TOO. G3TOZ. GW4CXU . G0f8XS. G.OXO.
G.OXE. G3L08. GUOK .. G3KP. G3YEC .. G311KR. G.OUO. G3ZRJ. G3WDS.
GY3ZIIC: GM3000. GM3LRG. GI,I3LVI . GM3XNJ . H"-5KFN/ S: HASGF. 1015-
sea. 1015-513. HAOKI.E: H"'ot.z . HAOMK. HAOLD. HAOW. HAOMJ. H"-3K '
HA3UG. HA3PG . HA3PI. Guly.. 1... TIe.; E. HA'KCK, C..k, TIm .
H....OZ. HA,KSA: HA1SV. HAlTO. HAlTJ. K. Nemeth . I.. Kursil •. HGIU :
H"'IUD. HA5UI, HA5UW. H"'SVL. H"'UP. HASKIlCI7: H...5M.... H"'SMO.
HASMO. HA4KYH : H....VO. HA.VO. 101 • .090, 101• •091. 101 • .096. HA7KLQ : H"'TUC.
101.7062. H.T032, 101-7031. HATMK. H"'SKFZI7: HASGN. HA5Kf , H...ISV.
Molnlr Miklo• . HAOKHW: HAOlf. H"'OIG. HAOOGV. 1010005. H"'OHW. HA'KUB :
TOlh Jeno• . S,u,om , Iltvln. Pep LIsz lo. V.rro Pele,. Kule.., Z'Ul... HAOKHS:
Club. HA6K YC: Toth A'ped. Ki•• T,bo'. S,ue. l.lYln , HA5KNH: HA6NM.
HAeOA. HMOE. Ko...e. G.bo,. Ho"'e lh De,IO. HA'KN8: HA6NP. HA8N....
H"'6NT. HoII .nd, . N.gy A. NA1IQZ: Club. HA2KMB ' HA2N 1, Fe,.nel $.Indo'.
H"'SKFV : Mart" .eaek Idno•. KuIlO' M,uo •. HA7KYW: HA7MW, Antl l Tan.
Lall iO Fodo' . HATKMS: Club, HA3KGJ, HA3HE, HA2RM. H3-117. 1013-115
HA3KHC, Bo ..lold i FI 'ent . Toll1 ZOltl n. Klrdo. Zoilin. H...TKUY, H-T072,
H-TOT3. H-T018 . N, Fe,ene . HB YZ &. R. Sehuetz. JAn : J HI OUO, J A2NXK,
J H2GSU. JH2FKX. J ...3VEN. J 9GLL. J ...9GOE, J ....P B. J ...\lOZS . JA,YTU :
J ASOW. JA6...AB . J ASOET. JA6RLM. JA8JVK . JMBP"', JA OVAN , J"'OEMS.
JH OCJO, JAOIOF. JAOMVC. JEI NFN. J ...svcs : I, V.g l. Y. Ooke. M. Tomll.,
Vo.hlo·Nolok. lo• . JA7YAA : JH20VX. J"'7KE\.. JATKPK. J"'7LI(H. J"'7LU R.
J A7MVY, JAaF7W, J ...nEJ .. J R35 7C, J R35TO. J E3EVZ. J01 YA.... ' F. $.Ito .
M Vokoy. m•. kH 6AS /KH6: KH6EXR. KHGHHG . KHSHN T, KHSI\.A, KH6BTH.
KJ'BZ: WB.I(VF. W.AHF. LU10Z &. rueoo LZ1KOP, LZIF_37. LZ1E.l,..
LZI...·S13. lZZH-S7, \.ZIF-M LZ2IlKK: Oimitl ' Ge ntehe,. Oimo MinIch...,
Jo rdl n Oimoy . LZ2KNI: Lubomtr U . Hljlow . Pel~' Antonow. COnno Kol••.
LZ2KOI, I<z.o..,...y. Jollnoo. 0189 W1.d ,m i,ov. A..m.n WI.d,milOY. LZ1KSF:
Ole; Ctlool.... PI. m. n S I. vov, Boby 510 11 0"'. LZ2KIA, N,l<o '- AI _ . Nikol .
K...I. koy• . S I.'.n IU..... LZ1KCM: Geneho Bosh row. Mar in T v. LZ1KOZ:
A. P.I,ov . 1( . P.I'o.... T. P.trov . l2ZKWR: W. I.... no... . S . Oimllrov, B. Petlcov.
LZ2KSU : U Shopov. V. Ivanov, I. Pe lkov. LZ2KAO, A. N.lch...., H. Nenov. O.
R.. nlch.r. OC.A: OA.AHA . CX1AAC. OH7AM .. OH6JG. 0 10161(1. OH6RC.
OH6RI, Ol1HX &. Ol1SC, Ol7BW OK1KSO /P : Ol(lTS. Ol(lSF. OKI ...MF.
OKIAXI(. Ol(lAOH, OK1AOC. OK3KAP, 01(3TFN. 01(3TPV, OH3CHR . 01(3CTW.
OK3CGI, 01(3CLK. OK1KCI : 0 1(10 1(. OKINO. OKtM HS, 01(1AVO. oocc.
OKIWC. OK1UAS. 01(1 KVI( , OI(IIAL. OI(IGP. Ol( fI AP. OI(I ...FO. 01(11"5.
OKlIVA. OK1KSl, OI(I.... HG. Ol(lF...F. OK3KXC: OK3ZCL, OK3ZWA, OK3CKO,
0 1(3--265a 7. 0 1(3RKA, 0 1(3TAU. OK3TOP . OK3TCJ. OK3--2601S. OK2KVK:
OK28G H. OK2P6U, OI(28PI. OK28PH. OK3KTY: OI(3ZG.... OK3ZF8 . OK1KRS :
OK2PEG, OKI AVY. OK3KTO: OK3TCF. OK3CES. 01( 3TCV. 0 1(3T8 A. OK10FK :
OI(I-S066. 01(1 ·11409. OK1-20405. OK31111.: OK3ZTW. OK3YCU. OK3CGK.
OK1KVS: Club. OK2kOO, OK2BIP, OK3TBC. OK2KWI. &. OI(28GR. 01(2KHO:
CI..e . OK3KPN : OI(3CJN. OI(3ZMJ. PJ 'CM &. PJaVCO PJUT: PJ2VO. W1FTX.
WIBIH. SM5AOE & SM6BJI . SM2CXU. SK'JA: SMSCKU, SM60HU . SM6FYJ.
SM3EVG SKtCE : SM7 AN. SM70XX. SMTEBC. S M7ECM. SMtEOL. S M7GBM.
SMTGOR. SMOPX : SMOBOS. SMSClE, SMOGBB . SKZ"'U , SM20aS. S M2BJ E.
S M2BMS. SM2FOG. SLOCB: SMOEFY. SMOESY. SMOFAL, SM.FIV. S M.FLI( .
SPOZHI , SPZGRT. SP2FHV. SP2FOT. SPikCB : cn.e. SP2KOR: SP2FOV
SP2QPA. SP2JQY. TF3KX &. TF3U..... UK'MN , UA'AN. U... . AEN. RA9AFC,
UAI-tI551 2, ULT-02e71. UK. ..... .... : UW "' X. UA9AOU. UA9ABA. U"'1-165oo172.
UWII8C. UW AI(. UK\lSAY: U"'9SCT. U"'9S"'X. UAiTS. U"'9SBF. UA9SBD.
UAtSeJ. UKtc80, U....IC8U . UNIOW. UA9CT. UWOO. UK'OM, UA9AR.
U....100X. UA'-1~, UAIOAX. UKto ...o : UAtCE. UA9R E. UAtO"'G, U....90...C.
UK'FER, U...\lFOW. U....FBA. U\I9FN. UA\lI40005 . UK'LAB, ClUb. UKOMC :
UWO"'F, UAOM K. UKOLAB : UWOLT. UAONR. UAOLS. UA01 07-8S . UA0107_211 ,
UWONE UKOFAA: UAOEH. UWOFM. UAOFBE, UWOFl, UAOFB.... UAOFCO.
UK\lW80, N. R.hlmov..... 1(0'Pllt~.v. 8 . I.vol ,ky. UKOCIE : F. YUll. T.
AI.undl. K. GillY. B. VICIOI , V. VI.d imll, UKOFAO t V, I(on. l. nt ln, B. VI.d,
V G.o,ge. VK60S a V1(30P, VP20X : W3ADT, W...3HRV. I(.GI(O. UK'DAU :
UOllOO1220. U060 HG. UK1JM : "' lex . Vic . Bo b. UK70"" : UL7018911 , UL7GBN.
UL7011136 . UK tPAU, UL7PBO . UL702~I. UL7023131, UK7LAF: UL702e207.
UL702e232. UL702e203. UK'H"" , UH6HAS. U~BY, UH6HAT, UH6DC, UHllBU,
UHI OH. UK2AAH: J M K. HEIN...R. HErK I. HEIKKI. UK2A.... X: UR2FU. UR2REE .
TOOMAS. M VO. NEIL UK2GICW: U02ON, U02PJ. U0 2GBJ. U0203783.
U02GDO, U020372S. UK20AY: SEAGEJ . "'ATUR, TOU. UK2OA8 : U0 2G FN,
U02GON . U020318I. UK20AT: CI..b UK2OAO: V. I, Vied , "' Ie~ , Uk208Y:
U0203711S. U0 20R, U02GGU. UK2PAF : UP28Cl. UP2aCR, UP2PCV.
UP2038S.9. UP28CO. UP28CW. UK2P...P , UP2PX . UP2PAX. UP20X. UP2PCN.
A18k. Romll. UK2B...S ; UP2PAJ . UP2PAO. UP203860g. UK2B8E : UP2038517 ,
UP2MB. UP2B OI(, UP2PBZ. UP2BOM. UK2P...0 : UP2PAV, UP20361S27. UK2PBK:
UP2BBT, UP2BCO, UP2PCl. UK2PAN UK2PAT: UP2BCT. UP2BCU . UK28AV :
UP2BBX. UP2033211. UP203I5622. U05RO, A..uk. Nlko l. l. Ykow l.wic . • J3A :
UA3U71s . UA3EAI. UA61503S3. UK'lAZ : U85073102. , U"'6150262. U"'6101252,
UB5073<1 70. UK1 ........: UAI "'LZ. 01• •. UK3WM, UV3WT. UA.3WB.... UA.3XJ ,
U,uWAH. U....CCG. UK.H"" : U.....HHH, UA.HOV. UA. ' 3335. U....H8P.
UK"WAB: Bori• . G..... Vl~. UK'AAJ, UA610le<). UA610111015. U"'U,DU.
U...61011152. UK30"", y .. n . AIe~ . Vit. ly. s..oe UK3AAC: UA311Olll19,
UA3AC E. VI.d UKIAPA: "' Ie~ . G.ne, s.' .el. UK3T8F, Cillb. UK 3EAK: Ale.. .
Leo, Igur. UK 61WW: U"'SLWG. UAGl 50509. UA81 SOS31. VK1TAB: UAt1 ••22e.
UAIU.29!. UA1TAF. UK1NAA: Club , UK.P E: UA.PAU. U....PWU. UA.PWT.
UK....AU : V.I. Alex . "' Iex . UK"FAV: U l.62n. UA.lo162t3 . UA.U827S.
UK"PAA, UA.PAO. UA90"'0, UA.PAZ. UK30CF: Club. UKITAA : UAlT"' l.
U...lTAP. UAlTAC. UK8AJA: UA6AJO. UA6AJE . UK3PCC : Club. UKfA8C :
UA1 5938. UC200T82. UK3SAJ , Serg. l. S I , Konll.nlin. UK311 ....0 : Vlelo"
V.., I, VI.d . UK.YYY : cue. UK30 ... U, Club. UK3 BO: Bo'l. , AI... Vlld. UK3SAA,
UA3SBF, UA3S...1.. UK3A"" : Ed . Yurl, S I UKSJM, CI..b , UK5MA,.. :
UV51K. U8 5M"' I(. U8 SUOC. UBS02922. UK5 : UBSUYl. UBSMCI. UBSMFT.
UBSMCZ. UK5IAA: Va l, V. I, Niek. UKSOBE: Cf..b . UI(SU ....C: CI.. b. UKSOAC:
UBsaA, UBSOU831. UBSOIU83S. UK5ZAk : U8SZ"'1.. UBSZ....W, UB5ZBU.
UK5WAL: CI..b Uk5ICO, Vit.ly. s.,g. V,kIO,. UK5MBP: Vie . Iv.n. "' Ie~ .

UKSJ O: Club. UKSS"" , U8507oIll1 . UBSNS. UKSIAO : Vlld. $.I,,,,,,. Nikol.y.
UK5M 0 : U85059610. UB5059121. UB505 \12" UkSJ.... M: VI.d . .... nllo l. Wldlm.
UK 2W F, UC2XT. UC2XW. UC2(l()6.6(l, UC200612. UC200681. UC200680.
UK2....AB ' Vita li, Seroe, AI. UK2A8C: Se,ge. Leo. Vel , UK 2WAE: Club. UK2........ P :
AI . S",. Marg, UK20AI( : Igor. V.l ery . S...ell.na. W2YO .. WB2RKK. WA2SRO.
W2HZY. WA2UOO, W...nHT &. W"'3YGH W3VFV " WA3I(AO. W"OON & W.LI(G .
KnFO & WB.WHI( . K5YMV " WBSDIZ. WASNGG & 1(6PJY. WA6FWJ . WB6HOH
W'OUN , WBSllN. WBSOLO. WASTlV, wtIHX. W'OIP & WA60JI , WA8Z0F ..
WAaAWU. WN6R IJ W9ZTO &. W89IVC. WB9LTY. WB 9BUV. WOEn : WB9F...T.
WBOGOP. YO.KAN IP: Y06ME. y eeM" vo ecv. YOS"'GZ Y04K.J , V~WU .
YQ.CCT. Y0811:8 ...: Y06ADP, voeoo. Y06EY.Y0606 VZ1AFO: CI..b . VZZCBM:
E. Koljl he . U Vel.'. V, And'il'. G G",. bi.ie YUl .....F &. YUl 0BI( . YU1OSH.
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THE OMEGA·T 2OO0C BEAM STEERING COMBINER
n.. uat................... of t><o.It..nd.It..__ HF pI\eMd ....,. ..~

_ now be .,ours_ TIMs pn:>duc1 otfen • __ 01 combon"" two 01' four

....... .,10 • ptl..t _-'I _ttl~ t-.. ._•• in 30 Rimuth

"-. Appl"" 10 _ tyll" .._.!he ....a it"...,. oc . ... t : dent
....t em be ...... to ph-. .......toblnc!~. Wnw d•.-:1lO 1M IIICtOfy for
~... 01' _.,_ Iocal_Ml'.lIdio .......
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Announcements (from p.sge 12)

day morning loggers breakfast. and free
camping with electrical hookups. First
prize is an ICOM IC-230. Contact
W1GPR. 3421 E. 138m St.• Tacoma.
Wa.98446.
• Sa" Francisco, CA - A $1776 grand
prize will be awarded in the Bicenten­
nial Poetry Contest sponsored by the
World of Poe try. Poems of all sty les and
on any subject are eligible to compete
for the grand prize or for 49 other
awards, Rules and official entry forms
are available by writing to : World of
Poetry, 801 Portola Or.• Drawer 211,
San Francisco. CA 94127 .
• Dayton. OH - Stolen 1 Genave
GTX· 1T Handheld Tr ansceive r, Serial
No. 13-07 . at the Dayton Hamfest. If
you have any informat ion please write :
Claude L. Henderson, Genave, 4141
Kingman Dr. Indianapol is, IN 46226.

Stolen Equ ipment

Genave GTX 200 SN 22-03 SS Number
inside 03 1·28·9354. Crvsteuec for
157.63-03, 147.06, 156.37-97 , 34·94,
94·94 and MARS tree. BNC on back for
duplex operation . Extra relay inside for
sw. mike and motor con trol heed., Early
vintage set. Stolen from Gus McKinney,
WBOOPR, 807 Holmes Drive, Colorado
Springs , Co. 80909. (303) 473-1397.

Regency HR2A SN 04·10422 Crystal led
for 94/94, 34/94, 16n 6, 52/52. Has
bracket attached and . cigarette lighter
plug on power cord. Stolen from Don
Billings, WOGOH, 2838 N. Prospect St.
Colorado Springs , Co. 80907. (303)636­
1661.

Regency HR 2B SN unknown , Crystals
for ; 34/94, 34/34, 16n 6,1 9n 9, 22/82,
28/88. 88 /88. 145.80/80. 58/58. 25/85
Stolen from Glenda Butler, WBOOCH,
1509 E. 12th St. Pueblo, Co. 81001 .
13031544·7777.

Motorola Two Freq, Control head, Mo­
torola T-power mike, Moto. speaker, 16
button TT pad wit h light mounted in
8ud Box. Stolen from ; Jim Best
WAORZI. 1923 Alpine Drive, Colo.
Springs, Co. 80907. (303) 471·1486.

Regency HR2 SN. unknown Crystals for
34/94, 17/67,25/85,88/88, Has owners
name inside. Stolen from Dwane Barber,
WAOWrNO, RFD 3 Box 353, Greeley,
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AT ROHN YOU GET THE BEST
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Unarco-Rohn6

CHANGE. ADJUST DR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND,

If you have a Rohn 25G
Tower, you can convert it to
a Fold-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 allow you to
work completely on the
ground when installing or
servicing antennas or rotors.
This eliminates the fear of
climbing and working at
heights. Use the tower that
reduces the 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 with your
distributor for a kit now and
keep your feet on the ground.

How You

Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

Regency HR·2 Sn. 04-02604 with Nicad
battery pack attached, sn . 7157; with
microphone . Crystals for 94/94, 16/76,
22/82, 19n9, 52/52, 58158, 34/94,
13/73, 01/99 (Army Mars) 78/18,
265/865, 31/91 . Stolen from, A.D .
Abercrombie, W2GJS, 1002 Merry­
mount N., Turnersville, NJ 08012.
1609) 227·1383.

lcom IC·22A transce iver, 50 . 1216, cry s­
tals for 16n6. 31/91 , 01/61. xtals also
in radio besides standard xtals from
tcom. Motorola type microphone.
Stolen from Stephen E. Martin,
WA3SAD, 12115 Northwood Drive,
Upper Marlboro, MD 20870. (300627­
4933.

Sanvc FT-867 AM/FM/8 trk in dash car
radio 50 . 87661611. Sto len from Ste­
phen E. Martin, WA3SAD, 12115
Northwood Drive , Upper Marlboro, Md.
20870. 130' I 827·4933.

Realistic Pro-l1 Scanner, sn. 08370930
There were xtats for 155.79 and 155.­
685 mHz in the un it. Stolen from Ste­
phen E. Martin, WA3SAD, 12115
Northwood Drive , Upper Marlboro, Md .
20870.13011627·4933.

Realist ic MPA·10 PA Ampl ifier. Manu­
facturer did not put 50 on uni t . Non
stock mi ke. Stolen from Stephen E.
Martin . WA3SAD, 12115 Northwood
Drive, Upper Marlboro, Md. 20870.
(301) 627 -4933.

EBC 144 Jr. SN. 50108 Synthesized rig.
Stolen from; Dick Sucher WA.aZLY, 27
Leaming Rd. Colorado Springs, Co.
80906.

leom IC22A So. 3401802 Crystals for
94/94, 34/94, 22/82, 28188, 52/52 ,
16/76, 37/97, 87/27 , 19n9. Call is en­
graved on back, Accesory plug wired for
.TT, PTT, and 455KC output. Stolen
from; Bi ll Croghan, WB~KSW, 1030 W.
Colorado, cero-ece Springs, Co. 80905.
(303)471 ·7504.

HW·202 Transce iver 50 09512. crystals
for 07/67 , 34/94. Had WBOOGF en­
graved on outside and inside . Sto len
from Joel Humpke, WB~QGF, 516 Zion
St.. Aurora, Co.

Drake TR22 50 640995 cry st als for
146.34/94, 146.94/94 , 146.16n6,
146.7606, 146.22/82 , 146.52/52. Con­
tact Kansas Mo. Police Dept. (816)842­
6525.
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FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad...... 11,.... A.t..: Non-com..-c,.1 ..:i, •• 10

eefl1S PI" ~.d Incl...dlng 1Ibb<...,."on, .-.cl
-'d,..... COm.......c,.1 ....:t orl.""l.tlOn lid,
... J5 ann per word M,n'mum ch.....
S1 00 No lid If\Oft·subKr,be'. wIll be prlntlld
"'1'11_ Kromp¥'led by f 11 .emlll..-cR F...
to CO subSCribe", ("...,. m J 10,," PI"
monti'l l Recenl CO ..-.,1"'9 1~1 m...n
KCOmp¥'Y..:i
Ck»..... 0.1.. TI'I. 10th d.y In I.... Ihlrd
monlh preced,ng d.te of publlulIOn BecII....
the IIdveHlser, and 1Iq...,p....nl (OnI.,....:l In
H,,,.. Shop h..,e not been Inv."'~ted. I....
P... blt'..... 01 CO ceoe c t vO...Ch 10' t ....

..-ch.nd'$ll listed 11'1 .... ,1'1 O"ecT ,II co",,­
pondence .nd lid copy to CO H. m S hop. 14
V.nd..v.nt.. A w. .. PO.I WMhl"lllon. N_
Yo.k 11050 .

SELLING my eonecuon of o ld 1'''lIr'Ph ln­
,trum.nu of y.st••y .... No list - W.lt. YOUr
own Wenu. 312_752_1000 . Chlrllt Goodmln,
5454 South Shore Dr. ChlcllIO. IL 6061 5 .

SELL , Sylnnl. All-WIV' R.celv.r .nd Ant.
AI'I.lyZ., . Acts I' C.lib. Sill. G.n.,.tor.
VSWR. Ind Noise Fillur•• 500 KHZ Ihru 50+
MHZ. COlt 53000. only US . SASE for li,t
"".ck c".nup. W4API. Bo" 4095 . A.Unliton.
V A 22204.

TEKTAONIX 514AD OlClllolCope. working
perf.ct 5125 . AllO HP EI.ct.onlc Counter
MOG.I 5240 5100 . TOGd G or1ln. 4829 ecce­
'1'1'1'1 St. HollywOOCl . FL 33021 .

INSTRUCTOGRAPH cOG' m.cnln. for loll.
w ltl'l 13 tlpe, .nd 1m.1I ,~k" . E"cell.nt
condition. 550.00 . G .F. Norton. W4EEE. 250
MlII.dll" T.... Ath.n" G • . 3060 I .

URGENTLV NEED Nlllon.1 MOGel C-SRR
UDln.t . IPprox. 1 1/2 " cu n• . Cherlel M.n_
1'111'111. 2 3 0 5 N. Mo,.lend. IndllnlDoll" Ina.
46 22 2.

FERRITE BEADS : L ow,st Prlc. In 11'1' Co u n·
try . 15 for 51.00 . Todd Go.lln. 48 2 . aueneo­
,1'1 SI. Hollywood. FL 33021 .

NAVV A.202 TelegrlPh K.y" 53.25 po,lpald
N..d LylCo Gea., ,1'1'1' condition. W8 KAJ.
2 38 6 Queenlton. Clev.lana. 01'1. 44 050 .

ANTENNA : Mlnl_p'OGuCIi HQ·I Coli' new In
CI.lon. 585 WB' MKL TIKI Carlul 459 Plrk.
L.... Bluff. IL60044 .

F OR SALE : Flctory e UIII ...a mint H..lh HW_
HW _l QRP tr.nKi."e. wilh AC SUpply. 160 .
To"" D o.nD.c.. . K9MKX , 25 15 CO llege
Down••" G'OIfe.IL6 051 5 .

MILITARV GENERATOR H.nd COIn.. MOG.
Ga /ORC compleu. mlk. offer . 11 o r tUKle,
D. G.lmmett . a24 1/2 E . Rlv'rvlew Bel ... WV
n 0l 5.

FOR SALE Ady.nCf(l CI.nPoll Chee.. $ 2 .00
• h o poll ch'C" for .I.mel'lt 1 ,2 Ind 9 $ 4 .0 0 .
8011'1 po,lp.ld. J. S . Looney·WB4 RBE . Rt. I
8 0x 26 0 A . Grundy VI. 24 6 14 .

WANTED : Mll'lul l or S Chemlllc fo' G.E.
Sw_p G.n.'lto. 4ST..(AI. A . B iel.na•.
Wl IDA, 4 3 Chelln... t Rlall" Ra. S.ddle Rive••
N .J. 01458.

HP_525 .B FreQ... el'lcy ConyerU•• 100·200 me
w/book 530 ., Moto.ol. Q... lc" c . iI decoder
unll $15. K6KZT, 2255 Alexander Aye. La,
0101, C•. 93402 .

WANTEO , Ford mod.1 " T " plrll. Will IWI "
hem 9flr o. cUh. Mlk. Lud.. l.wlcz. 143
Richmond Rd. Ludlow, MA 01056 .
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P.o 16 Sellnl'l.' FUll of C.y5t11S S I 0 0 .00 . J .P.
JohnlOl'I, P .O. Box 2 6 0 31. Jack50l'lvllle. FL
322 U .

MAGAZINES FOR SALE , CQ/73 /QST/MAM
RADIO. Inuu .t 20 cenU elel'l (Includlnll
USA Inlppl1'1g1 from LOCkhll'lKl H.m Club.
2 a 14 Em"I••• Bu.b.n.. . CA 9 1504. Sel'la li lt
.nd c heel<. Av.U.DI. Inuel 'l'Id el'ly .efun<!
Out win M "I'll p,omplly.

FOR SALE : FET V .FD .• Il'Id p,owe. loUP"ly a­
a_9 MHz••xt...... ly ItlDI., as per QST • .tic".
Dec. 1966. P. II . All high qu.llty co m pOl'l·
.1'111 used Ih.01.Igh01.lt . $35.00 . A. Oorhotte••
K2EEK. CQ M.gui.... 14 V l n<!e rve n ter A.....
Po.I WlShlngtol'l. N .V. 1105 0.

FOR SALE , CQ m"Jllinel seue, 194 1
Ih.ough 1958 . ..ch yelf In helvy binder. $ 95 .
Ea. Hopper. P.O. Box 13, R ochelle Plfk. N.J .
0166 2 .

WANTED , AntlQu' GI.n, Loo"lng for old
mil ..gllu. "urpl. 11'11, Clrme, .nd greentowl'l
too. T. ll m. wh.1 you h.ve - I p.y Ihe hlllh ·
est price~. writ.. Jlck SCl'Il'lelde., c /o Cow.n
Pubilihin'il, 14 V.nde.v.nter Aye.• Pori WUh·
Il'Igton. L I. N .V . 11050 .

DIO YOU KNOW th.t sup"lemenh to 11'1'
book. "CQVL" If' ay.lIlble? They Dring t he
bOO" UP to a.le with VLRL Otflcers throullh
1973 Ind 11'1' 611'1 VLRL Convention, held It
Lonll B..ch In Mly '12 . If you hav•• CO"Y ot
" C Q V L" .nd woula II'" to .dd th. 1'1_ loUp­
plfm.nts l t h . "'IIe1 If. "lIott.d " 10 th.y fit
d irectly into Ih. " C Q V L " "'Plnl becl<Don.l .
d'OD • 1'I0t. wllh y ou. "Qu.st to lutha'/Dub­
lilne. W5 RZJ. Louil.ll S'l'Iao. 441 7 -11 th SI .,
NW. AIDuqU..q .... . NM a 110 7 . P"IMI .l'Iclose
two thrltMn cenl Itlm ", t o eceer COil o f
m.illng. Tn. 0 '" .nd only bOOk ebOul VL' In
h em 'edlo. " CQVL" co n t . in l 2 1 ch I Qt . rI.
oyer 600 QhotQ9f."hl- o-eer you. lul(Mjrlph­
to COPY or • gi ft cop y f.om W5 RZJ. $ 3.00
" 05t,,.ld.

SELL, 4 . 1000 A used. $30 . 1.000 pf Ia.dln 'il
ClP. U . Rlytr lcl< " w ,,111. tel'l" coil for aD "­
40 plUI kW bll'l c:tlwitch $16 . UTC S -50 6"'1'
c.t. 30 0 m • • 1'1_ "ick·up o n ly , $1 5 . 72 00
v.e.t. I • . 11 5 /230 v. p.l . $35 . Dlc .. -u p 01'11'1' .
OZ PAKS , Leroe (_e'll ..w) $30 : 5"..ln
(2 "wi $ 20 . R . R ou, 9 5 NorwOOd Av...
Nortn"o.t . N .V . 111 6 a .

LOOKING FOR Ola Lionel Irlln$. IntereiftoO
01'11'1' In "0" 'ila"'lIe. excellent to ti .. e·new c o n ­
dition. P,lm••y Inlerell I' locomol'Y.5 p.lor
10 19 5 2 . bul will con51aer complete MIls Or
more . e ce n t m Odel'. Am willing to D... y eut­
r ight f o r C. 5h c r IWIP "dlo gea r 10 meel yOU'
needs, Write Olc" Cowan, WA2LRO. c/o CQ
Magllin• • or ClII 516 /8 a 3 -6 2 00.

SELL : H.mmlfl ...nd HC·IO SldeDand adlPler
and .udlo lut•• $45, PI.te Xfmr 3600 el I
amD wltl'l 110 /220 P.I $40 . W.nt .rcnnson
2 5 0 W . MltChDox. Plul Blttne. WOAIH , 304
W. 1 711'1. O"na Illand, N'br. 688 0 I.

SELL: T.mpo on. end AC On ' 1I11O coollnll
t.n .nd W...tIClI .nt. mint condo $25 0 . flrm .
Clfl RUDin . 6 Kltch,wln D •. Chapp.gu'. N .V .
10514 .

COLLINS 15 S I . 32SI. 5 16 F -2 , $ 1 25. G.n.r.1
RlOio Type 9 14i A RIOlO FreQ... e ncy Brlaoe
S24 5 . Hutn SB-200 $215 . R ohn NO. 25 . new
neve. ustd. complet. · 90 ft .• m y co st U 3 5 •
1'I0w $4 50 . Coppe, 1, (;I<e t . low lou 50 o h m
Ca." 2 a O f_1 59 5 . H.m-M .otor comQle t .
$100 . 4 ' 1. 10 ....I.r btlm HB 120 ' Doom l
$40 . TA·33 J, . tr ..b.nd Mam $10 . Sm.ll P.oP­
pitch .otor - lI.ml for complete system $ 115 .
"L"ge" p.oP-Qltch rotor US. QST. 29 yelr,
(328lnuul U5 . 7 3 M.gallne. 14 '1',1- (161
l'loU'51 $ 30 . U ShID. Moving to W6 . M.M
KOVI., Wl ZN . 3 Puddln'il5l0l'le Ct.• Morrl"
town, N .J. 01960 (2011386-251 2 aay (2011
26 7 ..(1651 ew• .

WANTED : UNd QF·I aualo flIler by Aul....
Don Erickson, 605. E,sex St.. Rlverllde, Ca.
92504 . ( 7141~al_59 10.

"COmp.CI Fin, 4 1/4 X 4 1/2" open Dlade
with mounlln'il b"c t, 115 y.c. S4 .95 Ihlp·
ped. Need a 3 1 t bes. any LYKO Gelr.
wa KAJ. 2386 Queenston. Clevel.nd, OH
44118 .

TR IPOLE New! 80-6 plUl160 Intenn.' ao to
120 feet. Ou."nteec:l. $54.95 kit. Sase for 11'1­
forml1lol'l. Unlve. 1.I1 R. dlo Co. cept. C2 . Box
26041, EI P.IO. TX 79926 .

SWAP o. SELL: Fed' r11 Co. SAT.14 250
w.tt xml•• for RTTV. Phon••nd CWo with
lrfoQu'l'I(;y Iynthellter. M,l'IuII Ill'" 100 ..c
xtel 11'1 OV.I'I wlnt aec.....t .ee.lv.. MlcI'I IS Col·
lin" lete HRO. or sldeD.nd huth or CI'"
off.r KlVPR (516) IV6 · Oa09 .

HAM FEST . July 25. Sterk C ounty Fllr
G.o...nd" C.ntol'l. 01'1. C.UI21614SS..(449 o.
w.it. WAaSHP Box 3 S.noyvlll' . O h. tor
1I'1 fo . m l1 io n.

WVOMING RANCH LANO. wlla hO'se" . n­
t.lope. deer, el". 10 .c." S3 0 oow n. $30
monlh. Owner K6ICS. Mik. G.ulh .... 9550Q
Glll.tln. Downey. C• . 90240 .

FREE CATALOG. LEDS. St.ob' Li'ilh1l,
UARTS, Memor,e" RF l"n'lltor" Micro­
phOI'l"'. IC', Reily" Unrlsonlc e<wlc." Pre·
ctston Trlmme. Cap.clto,,, DIIIIIII Th••mo­
meterl. UniQue Compon.nl" Chll'ley'" BOil
15431, L ...ewoOG , Co. 80215 .

RAD ID MUSEUM now open. F . .. Idmlillon.
15,000 p iece, o f eQ uipment from 1850 te le·
lIr1ph Inlt rumen1l t o am.teu• • nd commercll l
tflnlmltters of the 1920'" Am.ttu r 11Itlon
Wl AN. Write for In fo rm.tlol'I. AntlQu. Wir.
.." A,..., . M.ln S t . , Holcomb. N .V . 1 4 46 9 .

UNSCRAMBLE POLlCE COOE wllh d.
cOG. , ,, Work' on I II K.nne.. Il'Ia ••c.lv"'$.
Fo. p.lc'" 11'10 brccnur•• writ.. DOI'I N ODI".
A01.II. 1. Box 26 5 B. Hot Sprll'lg" Ark. 1 19 0 1.
(50116 23-6021 (Deel."W.nted)

MEDICAL: A ny ticenstd I m.l.ur ..e to o pe,­
Ilor ;1'1 th. mediCiI or pe......aiClI tield
"'01.Ild loin MARCO (M.dIClI Rlldlo Council )
CoM.ct : Slen Ca.p. M.D. KI EEG , 44 Meil'l St
S e ug u " MA 01906 . (6 11) 233-12 34.

FOR SALE : URM-250 S ign . 1 G.I'I...ator
S1 25.00 . URM-26B$l30 .0 0 . TS·510 U 50 .0 0
AIIO ree.lYer" tnnlmitt••" com po"'l'I u . na
t.1I equipment. C.t.l(Mj t 5<:e1'l1$. E . F ••l'l d'1.
P .O. B ox 249. Au.O". IL 6050 1 .

TECH MANUALS for GOIft. MI,pIUI 11""
$ 6.5 0 ...c h: SP-600JX. URM.2 5D. S G·3/U.
TS.1 13 /UR. TS_t 14 /U, LM-2I. OS-a B/U.
Thoul.lnd, more ltV.IIIDle. S.nd 5 0 cenll
(coin) fo r 2 2 page li st . W3IHD, 1 218 Ro.nl'le
Dr., W.shlnllton. DC 20021 .

MINT ORAKE 2_NT . manuet, a novtce x tel5
In riC" saO. F.O. B. A . t Ford, 56 Olld... Dr.
E1I51 Northport, NV 11131.

Lin .. 1905 Rev. .. 1906 xmlr. 2 meter FM
with cOl'l tr o l head, I Il.. r. and mll'lu" needS
P.S. $30 . Sam Carte. a530 E . 34th S I.• 11'1­
dl'l'Ilpoti" IN 46226.

WANT : o la Weston o . Jew.tt 0 · 100 o r 0 -20 0
MA DC, met.1 cr D.... lite Clse 0". Cle.'l'Ic, E .
Filley 1109 S . 2na SI.....mlnon. MI. 59a4 0 .

W.E. 1 0 I A tuD'" wllh W.E. Sock.II'l'Ia Spec.
In..t. new like 4 /400A Sl 5 .0 0 W/RW (2131
6 54 ·37U .

BUV,SELL-TRADE. W.lt. for frM mill•.
'illv' n.me .aaren .nd ClII lett••" Co m p le"
ItOCk of m'lor D.el'ld" N_ Ind .econdltion­
to eQuipment. C.ll u, for belt a ..l" W. buy
Collin" Drlk•• Sw.n••tc. sse &. FM. Anoc"
Ited RlOia a012 C O".,, Dverllncl Plrk. K$.
66 204 . (9 13 1 381·5 9 0 1.

C USTOM EMBROIDERED C LU B EMBLEMS
You. design, lOW minlm... m, Inform.llon.1
Dooklet . Write Emblem" Depl lOG. Littleton,
New Hlmplhl.e03561.

COLLINS LINEAR. 20aU·3 with310 V·1 Ex­
cite• . 2-30 MHz .utolune. 3 kW peak/lve'lge.
USB. LSB. ISB. AM. 230. 3 ·ph.se. 16000 .00
FOB Da lllli. M iscellan.oUI t"1'I5m11ler com­
pon.nU usea In d evelo p m e nl . SASE. HUS.
D.nal, 38 14 Marquis, Su lle 101. Gar land, TX
1 5042 .

NOV ICES STOP! R. nt eQulp""'l'It Inltela of
buylnll. FU ll detail" SASE. B"d', Hem Ren_
T.I,. Box 502, PI.clll" N_ M.xlco a 1 0 4 3 .



FOR SA L E, H.l m m.lrluna HQ-II 0 w/1<Ome
m od lf lc.llions I' 0, H.Uh H R·I 0 R nev.r uMd .
un.lligned 160. J ohn1<On Vl k ln , Atlv.ntu,.r.
needs fIlt.r ChOke I tO . Will co n side r treel."
JOhn H. Burnl, WN100U Raul. t BO" SS 4.
Onlulo. Oregon, 9 1014 .

ELMI RA. N_ York HlmrUI S. p l. 2 S . 19 16.
C h . m u ng County F.li rg rountls. F le.l Mlrk. t .
Dul.r DlspllYl, T. c h n lCiI T llk l T .lk In
10 /1 0 • 146 .S t . I t .OO Idnnce $.l Ie t lck e t l
12 .S0 .It gal• . Wrll. WA2SMM, UO W. Av• .,
Elmira. N.Y. 14904 .

FOR SALE : HP. llA DC Sup. 115 .00 , Laml>­
k in 105 -B E"eell.nl ISO . K1FOD. P.J_ Ser.
finn.. 9t 5 Co"rldge Ra. Balt lmor. Md _tltt9

2 M.I.r Molarol. HT22 0 .. 9 4 /9 4 .lind 115/J 15
Ch.rger A·I $ 2S0 . RuDD. r Duck". WB6 VNR.
2 13 ·)4 6 -581 1.

F O R SA LE : Ro/)ot SSTV, 1 0 B man liar (fac­
l o ry mod), 80A camerl "'11 th m.lcro I. nl.
$S SO . Mike LUdk"wlcz, 14 3 Richmond ae.
LUdlOW, Ma. 010S6 .

WANTED : AC Pow.r Supply (14'. NCXA) for
Ncx·3 Tun_lv.r. D. Bamford, K4ENL..
50 0 I R.lmput St. Rale;gh, N .C. 21 609.

SE L L ' Plue tranlformer, tSO O volt .1 10 0 0
mil l, SlS .OO . B. Naltof' , 3 20 w. S61h Pl.ce,
M.rrlllvllle, Ind. 46410.

NEED 15 A-3 manual o r copy also wand p rod.
aetllgc Info f o r 15 A3. J oel T hurt. ll, K' PSV,
RI. I , BO" 125, P.w Paw , M I 49089.

WANTED : Min t Collins 3 2S wllh Pow.,. SUI>­
ply, WA4HHJ, 291 S. Lorraln. Or.. Muy
Esther , FL U569 .

11' Trte"guer lower HS4 11, 50 11 wl ncn ..
torQue .rml, guywlr.s. 1 49 9 . O r trade for
Drake Line/linur parts. Jim Slev.nson ..
18634 Tul$.l S t. Northridge Ca. 9 U 2 4 . (213)
360 · 72 21 .

MI NOX 1111, m l r, fluh, N_ RCA callette re o
coraer ana new WT5 01 A ; 3 " PCAT20 Pln­
IdIPt.r; G lobe VHF 6 ana 2 "mtr. Besl offer.
Wlnl G.l I.I"y FM210 . C nester genson, 7 U
So. 14th, R ichmond. I n. 41 3 1 4 .

WANTED : ee.lrc:al 101 Kanner, Healh HA_
202 .. HWA-2 0 2, Ho-14 lO . S 86IO, HO-12 34,
Hustler 10 a na I S r.sonalorl, MN 2000, F .H .
K.uppl, Rt. 1, Box 11 1 , Gilbert, MN 551 41.

TRADE OLD RADIO p rograml o n 111)41. For
info wrlle Tlpe Tr.ld., 1105 Klywln Av• .,
Bethleh e m, PA 18 0 18 .

WO RKED SO UTH A ME RI C A certlflc.l le:
Worl< all 13 counlrles. Se nd list and $ I .
HCI TH, 480 5 Wlilowbend Blvd., Houllon,
TX H0 35 .

WORKED CENTRAL AMERICA certiflcal• •
Worl< III 1 c01.l ntr"s. Sena lilt . nd $ I .
HCITH, 480 5 WlIIowt>end Blvtl ., Houst on,
TX H OlS.

COLL INS, 3 Receivers co n l rOI manlier,
C I 0 12/F R R, Bu llaerl aellght, l u lly a luminum
.nc lo~d , 3 mel. rs,2 crystl11455 .... 56 KH, 1 1
t u b. 1, P.S. n o. 15 p lul Ihippin\l. J . Liwlu ll16
Orion Ra. , Ca ld w. ll.. N.J. 0 70 06 .

WANTED , Pr..19 2 7 QSTs a na Pr..195 0 CQ I
~ RVB, 5 29 Kevin Way, Plac.ntla , Ca.
92 670 .

WANTED: Healhl<lt RX-I Mo h.wk Rea-r . In
good t o .xcell.nl cond ition. Wlll p.ly Detw..n
no .Ina $ 75 . W/comp.lnlon IPuker. S.L.
Ba ll inge r, WN2BSS, 102 Guaen SI. Pough­
ke.pII., N.Y. 12601 .

WAN TED , (2) 6146B's ana I do Clining and
ruShlnll. Rusonlbl. ra le s. PI.lSe call (914 )
4S 2 ·2n 2 Sat. and Sun. only and 126 zip ITea
o nly p lease.

NCX·3, NCX _A In min t contllt lon. All '.Ietory
Improv.ments. N_ lubeS. Will aellver ""fi n
12 0 m lle'l of BoUon. $200 . WINJL, 61 Av.
Io n Ra., Wa Dan . MA 0216 • . 6 17/354 .102S .

EZWAY RBS 40 "'11th Rotor head Ind ground
po sl • yOU tal<e .Iway. (S 16) lS 2 ·12 4 5

FOR SA L E, Sim pson Mooel 29 4 " 0 - SOO
v.e.e. meier.. 16 .0 0 , 4 " N"llo n..1 SI....Ut . pillar
(X 3 / 4 '" screw t op, m ig. b a M, $ 2 .0 0, fll .
menl Iranlformer 11 0 v 10 6 .3 v.c. I . I t 10
"mpl, $S .OO, Rlytra ck 30 , mp fU,ment
chOl<e $ 4 .0 0 , Bud Type H-9 II 6 c h rome han­
dles $3 .S0 , Raylr,ck 6 meie r pl.lle chOI<.. o n
3 /4 " Ileati le f o rm 12 .50 , 3 pain Rlylheon
c trc utt board m ounting bri ckell, 1 ·1 f1.", 2",
2 ·112", $2.00 , 3 Rly lheon knobl ( 2-MS~1 5 '

21 ·3 F, 29, I · MS9 U2I · IF 2 B) $ 1.15 . A. DOT.
hoff. r, K2EEK, CQ Maguln., 1 4 V A nd erven·
ler Av • ., Port Wa sh in gton , N.Y. 11 0 50 .

WANTED , Hunler 2 00 0 B L inear. cernes
30LI Line.lr. C lea n S BE-1 4 . O ld larllO hand
key. R,lph Sieloff, RD 2 , L.I,rangeyille', N.Y.
12540 .

PRO-16 SCANNER, 'ull of cry l la ls $12 S.00 .
GR-1B H...,thklt rece ive r In good conditio n
$1 5.00 . J . p. Johnson, P.O. a ex 260 3 1 , Jlck·
sonvlll. , F L32218 .

WANTED: National SW·3 rece iver , Lo nny V.
White . P .O . Bo)( 9 6 , Poca, WV 2 S iS 9 .

WANTED : Raalo and e leC1ronk l mallulnes
194 5 Ina e ar lie r. Oon Erick son .. 6059 El M"
St., R /venlae, C A 92504 . (1 14) 611-5910 .

WANTED , QST Jan. 1911 , Aug. a nd Sept .
1919 , Jan. Ihru S. p t. 1916 , CQ I II 194 5 .. tn­
operallve KWM ·I , PM a lrm.l n J ock Z L2GX,
lS2 Lytton, Gllborn., New Z...,l lna.

SALE , Globe Chlel 90A 160 -I Om, Healh
II"er, HE-4 S 6m AM . C.F. MlllZZO, 116 car­
houn Ave., eecex, N.V.I046 5 .

SWAP: CIE E lectro n ic: Tech. cou rse 19 1 1
com p..l. 13 "Ison l o r l9. COlt $4 9 0 . SW<lP for
m ,tch DO". VFO .. Wh"t h<l~ y o u ' L,rry Ke l·
lough RR 2 Sm ith Add·n. Robin son, IL
624 54 .

RADIO AND ELECTRON IC COLLECTO R
Ma9azlne, monthly Ir,ae·buy Sh..t for eouee­
t o rs of keYI. insulllorS, Dookl. t c e es, vintage
udlo. e tc. $3.00 1 year, 3 m onlh tr ia l, $1.0 0 .
2 3]4 Queenslon, C lev e la n a Heights. OH
HI18.

WANTED ' V FO 'or Johnson V lk lnll Aaven_
turer. OeNorm a ntlle, 210 F ifth Avenue.. NY,
NY 10 010 .

NEED technk al m, n u,,1 1-130 ·A sillnal carPI
VH F lIO ne rlt o r. Will buy or e )( hange w ith cur­
rent G ree+c sllmps. George K.lpSOl< iVad ll, 23
Kolokotronl SI. Kerkyra . Greece .

WANTED : Heathkll HP·14 Mo bile power sup­
ply ' or HA·14 H..., th Linear. Any condition
worklnll or nOI. KSOUT, 60 8 0 Anahuac, Ft.
Worth,TX 76114 .

DRAKE V H F , T C-2, TC.f; .. SC-2 , SC.f; , SCC·I
CPS_l .In a CC .I .. $. 0 0 . KJ HWW C"m D UVII,
33 12 7 Brownlea, S ierting H IS... M I 4.071 .

WANTED , PI Nelworl< llIu m itro n lc: PiDu" no .
19 S·1 S I.l l e Pric e. J . A. KretChmer, WA9WIG,
IH 2 Pr,lr. L<l w n Ra., Glenv"w, IL 60 025.

SWAN 500C, 11 1X C, E)(c. lle nt , $3 65, Be
221 .F, AC and b OOk sae. B. Pollo ck, 9 0)(
215 , Ironla. N.J. 0784 5 .

2.5 Amp. I K V 010011 • 41S I .. 14 0 " o f 1/16"
Heal Sh rin k lubing - $ 1 .5 0 . Send LlTge SASE
for Iill. Roland G U.l rd , 2]5 N.lson Or...
Lavergne, TN J1 0'6 .

WANTED , J Oh n SOn Thunae rDolt ' 0 -1 0 m l r.
, m p. ' Iso CB rig. C. O uv..I, 31 12 7 Brownlea
Sterling HtS., MI 4& 0 1 1 .

WANTED , Broadcutln\l Yearbo ok I I nd
Wor td Radio Ha n d b o o k l . Don Er ickson , 6 05 ~

Esse" SI. , Rlverslae , C A 9 2 504 . (1 14 ) 687 .
5~ 10 .

FOR S AL E: DX.f; O a na V F-I perfe ct Shape.
saO . Bob BorellO, 5 05 Tho mpson no. 0 , MI .
V iew , C A ~4040 .

NEED ; Servlc:e m.lnual Bendi" RT·22I AE-2 ,
"ircraft Iranscelver . Will e)(Chln9'l w lln cu r ·
rent Greek SUmp se'''1 or buy . G. or9' K.lp­
sol<lvadll. 23 KolOkOlronl SI. Kerkyr<l,
Greec• .

B&W 5100 S 12 5 . '0 , 1S , 4 0, 20 .. U , 11 , 10
m. Bu ilt In V. F.O. o r Cryst l l ceot rct, J o h n
K.lser 6 Loga n St. Le mont, IL6 04 U .

OXers! Get QSLI by writ ing In 54 la n9Uagel
on y our cua. It wOrkl1 K3 CHP' I Ox Q5L
Guide. S 3 .95 . J oe Mlkuckll, 6 ~1 3 Furman
pl<wy. Riverdale , Md . 20 ' 4 0.

FOR S A LE, B_2 4 M lnlbeam ne w $14 .0 0.
$ 25 .00 plck ·up In FI I . H.l m marlu nd DU.lI46 0
mfa. Xmlr-Cond 3 K V. $ I 0 .00 F .O .B. Knl\lhl
C--& 11 Sp.eech Procel sor .Ina Pl ug C. CaD"
$ 10 .0 0 . Or. J .H. G ranl, K4HH R, 1446 YaCht
Clu b Blvd . La rgo, F L 33542 .

WA NTE D , Wlterl Q Mul tiplie r not Ch fil ter
lJ1 ·S IA for 15S1 C.sh for re p alr, D.. "ar
l ta le pr ice ect, Henry Macaro, 125 Duned in
SI. Cranllo n, R.1. 0 2 9 20 .

FOR SALE , Secon d e d illon Britl lh Amaleur
Handbook with supplimenl. 19 21 ARR L
handDOOI<. m in i cond ll io n (2 nd ed i1Jonl 3 f1.1
QST mini. Raalo E nginee rs 41 H a nab o o k .
Fine . Mal<e o ffe r. M.J. Douglu. 2254 Pepper
Or. Concora C.I. 94520 .

WANTED , Drake MN-2000 . Mitll.na I3-50 S,
HUlh 1'1 0 a urclt 10 1 Kanner , and H Ult ler
15 mel. r re son"lor. F .H. KIUP DI, Rt. I, BO)(
111 , Gilbert MN 5514 1.

F or Inllru ctlons repair l , Tune UPI to ge l o n
etr w rll . K4FCR eex 83 5 2 S "vlnn a h, Ga.
314 0 2 .

UNIQUE A ntennl Tu ner wl l h cou p led SW R
meier. I k w . Brand new w/m..n uel. value
Sl 2 5 .0 0 . Sell for sa O.OO plul lhlDP in g. 611·
16 2-5252 .

S E LL : CQj13 / QS T. Sena S .A.S.E . fo r uet. E_
Guim ares. RFD 2 Bo )( no , MiCldleDoro, Ma .
02 346 .

WA NT ED : G <lla)(y V wl l hou l p o wer SUPDly.
J . SChwartz, 41 ·3 4 U n ion SI. Flu sh in g, N.Y .
11 3 5 5 .

HEATHKIT HW·l0 6 mete r A M_CW Ir<ln s­
ce lve r w llh man ua l $90.00 o r tud e for Drlke
MN4 . Sam Clr ler.. 'S30 E. 34 l h St. Indl.l na­
polis. IN 46226.

WA NTED , He ath k it MP·l0 CC_AC Power In­
verter. Quote W9DOL, 5006 N . 2na S I...
LovelPark .. IL 6 1111 .

N E ED : Mlnuel o r Sch.m..tl c for R· I0 5 AI
ARR . U . A . J . Mony. 6392 H w y . 5. Douglls­
ville , GA 30 135.

WANT ED , Ranger II wlmanua l. SWAP : Ihree
VH F " mtrs, 50,144 ,220 w/ pw r supply m ocu­
tater '0' wh<ll_hn.you' R. Voell<er,
WA2PCL, 101 -21 Lefferts Blva . RiChmond
Hm. N .Y . 1 1 4 1 ~ .

WANTED, Old t u bel 2 12·0 , 2 0 4 , 201 ,
Wo-l l , Elec t ron ,.Iay , Auai01ron. W'lLC ,
6212 N. Cleero. Ch lc..ljjO 6 06 46 .

COLLINS 1551 Receiver, Cotl in s 322 1 tra ns­
mitter wl lh COllins 5 16 F2 Powe r S u p p ly
$1 50. F .P. Heinemann, BrOCkw.y Land ing.
Lyme, Ct. 06 311 .

WANTED , Hulh IB-11 0 0 counte r . Wil l con­
Sider o lher counter. Give deti lls. K9UK X,
SI 625 Chestnu t Ra. G range r.. IN 46 S30 .

WA NT ED : Used I< e~, w ith lidelone. Must be
In \lOod wo.kl"9 condl tlon. KOFPM, Gerald
McKay 2201 V.ln Bure n S I., Bellevue, NE
61005 .

F OR SAL E , Univlc PS 12-48 V OC . I A cOSI
S 40 0 . se ll $30.0 0 K nlgh l Ca p ck r Sl O. Ne w
W2 AU 4:1 balun S ' . New Janel 2 mtr cnvt r,
$6 5.0 0 ve nec $1 5.0 0 J . Kra mer, WA90JR,
Bo)( 24 6, Ear lv il le. IL 6 0 5 .. .

ROTAR Y IN D UCTO R WANTED: J Oh n SOn
no. 229 -201 ,10 uH. w1ll Sw.lP 20 2 , 20 uH.
W. S . HOrnD.lker. WA4TJJ, 5204 Penelope
LAne. Kno)(vll le, T N 3191 • .

19 3 3 H.llIlcratlers Sky C hall<ln90r ,evr. \Iood
cOnti il io n m ike o ff. r . H <l mmurlu na HQ 110
C $9 0 . WN2 A ZG. 1919 Shore Rd . Li nwo od,
NJ 0'221. (60 9 ) 9 2 7 ·34 ' 3
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Our Readers Say (from P89f! 7)

cases the CBer was found guilty and
fined.

Now a CB group in Texas is starting
Operat ion Bleed Over and actually rais­
ing funds to help pass-the RFI Bill. Yet
the A RRL probably does not know
about this because they do not kee p reo
cords. Yet the head of their RFI Task
Force presented the details of th is bill
to a meeting of CB councils last year in
Washington, D.C. to get their support.
Looks l ike the CB groups are really g0­

ing to town on trying to pass th is bill.
I may add th at one of the Anti Noise

court cases against a CBer was in the
home state of the ARRL earlier this
year. The ARRl should start tell ing the
hams about how they too can find
themselves in court on a local Anti
Noise law.

Lawrence I. Cctanu. WA9MZS
Skokie,lL

aSK (from page 46)

l l vout of ttle logic c ircuit is no t cri t icel.
F ig. 6 shows Plru plkemlr'lt. T hl onlv thing
to keep in mind is thlt the l.aI Iingth be­
tween tnl 74123 one-shots, timing CllPlCitor,
.nd timing ruistor should til .. short .. pos­
sibIl , .nd .,. not to IXceId I f_ irocha. All
cOfnponlntt ,xClPt ,.tIYS K2, K3, and thl
power alpplV compgnlntt .... mounted on I
3 1/2" X 4 1/2" printed ci rcuit bow1:l, f ig. 7.
EI'e fy /Hd ente,ing 0 ' /e.I'ing the cont,oI box
mUlt be by-plISstld diftlCt/y on the connector.
Phono-j. ck connect or, er. e8SV to u. I nd
IUOW COP to be u.-d fo r .11 interconnections.
Th. PO\f'lI'II'" line is o f thl thl1ll wi... grounded
tvP'. It is groundld directly to thl ene, and
the hot "als .. _II by 'PI I d immediltely
upgn Intlring the c... To pllY it life and i,..
al... thlt no fl'. triggering of the on."ott
occur through trantients on the powe, alpp1V
lines. O.1J..1f disc cepaeitors with I.als as
short IS possible ere soldered di rectlV across
pins 16 Ind 8 of US end U4 on the fo il $ide of
thl board.

To Illow aljustrnant of the minilture
multi-tum timinll potlntiometers, Rl , R2,
R3. Ind R4, .. mounted standing up on the
tx.-d. Small hoI" are drilled in the box for
ICOISS with the box clOlld.

The box contlining the antennl rellY uses
phono-jlCks for thl relay coil and reeeiver
Intenn. con.
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nections. The coil drive jack is by-passed with a
O.l,..f capacitor. Antenna and transmitter connec­
tions are via SO-239. The relay box is light and may
be mounted directly on the output of the transmitter
with a double male connector.

aSK Operation and Adjustment
Before connecting the aSK, it is a good idea to

check for correct voltage from the power supply. If
these are correct, make sure the two boxes are not
co nnected together, and connect a key to one of
the inputs and the t ransmi tter to the grid bloc k key
output. Closing the key should switch K2 and K3,
and key the transmitter. Measure the voltage across
the antenna relay coil output jack if possible. With
the key open it should be zero, and with the key
closed it should be equal to - V. Connect the anten­
na relay coil lead from the antenna relay box.
Closing the key should switch the antenna line fro·m
receive to transmit.

The only remaining step is to adjust the time
delays to match your particular equipment. While
this is best done with a triggered osci lloscope, on­
the-ai r ad justment requi ring no eq uipmen t other
than your radio station will be described. Connect
the aSK as shown in fig . 8. Use a dummy load on
the antenna co nnection of the aSK. Disconnect the
receiver mute line and place the receiver in the
operate mode so that you can monitor your signal.
Turn off the receiver a.g.c. Remove the amplifier
from the circuit and feed the exciter directly into
the aSK antenna relay. If your amplifier has a
built in feed-through relay simply turn off the ampli­
fier. Set all time delays to their maximum by setting
Rl , R2, R3, and R4 to their maximum resistance
value. Finally connect a manual key to an input of
the aSK control box.

At th is point c losing the key should place the
exciter r.t. output into the dummy load and opening
the key will co nnect the receiver to the dummy load.
Close the key and tune up the exciter for about 100
or less watts output. While keying the exciter you
should be able to hear the sending in the receiver.

While slowly keying the exciter, decrease the
value of Rl , shortening delay 01 , until the slightest
key click on the "make" of the key closure is heard
in the receiver. To listen for key clicks, tune several
kHz away from the carrier frequency . Try not to
confuse receive r overload or desensi ng with key
clicks. The instant c licks are heard time delay 0 1
has been set equal to the time it takes the antenna
relay to close. Slightly increase the value of Rl
until no click can be discerned on " make." Having
too large a value of Rl will only insure that the
antenna relay Kl is closed before r.t, appears on its
contacts, which is safe. However, too little a value
of Rl will mean the relay is hot-switching the d .
If a very fast relay, such as the HC-l or AJ-1A is
used, it is possible that Al may be decreased to

zero with no clicks occurring .
The next step is to set A2 to the same resistance

value determined fo r Al above. Either count the
number of turns from maximum resistance taken
off of Al, or turn off the power to the aSK and
measure the resistance of Al with an ohm meter.
Place the positive lead of the ohm meter on the + 5
supply line while make this measurement. In any
case, set the value of A2 as close as possible to
Ht , Key th e exciter at a reasonab le speed and
adjust A2 for a faithful reproduction of the keying
weight. If the characters are too light, or short, in­
crease A2; if they are too heavy, or long, decrease
A2. This adjustment is not critical.

Decrease the value of A3 white listening with the
receiver for key clicks on the "break" of the key
opening. The instant a key click is detected, delay
03 has been set equal to the time necessary for the
r.t, ou tput to decay to zero. Increase A3 until no
clicks are discernable on break. The antenna relay
is now opening after all r.t. has disappeared from
the contacts.

Increase the exciter to maximum output and make
sure no clicks can be detected. Cl ic ks on make are
removed by increas ing the value of Al , and clicks
on break are removed by increasi ng the value of A3.
Connect the amplifie r and slowly increase power
while keying and checking for clicks. If all clicks
are absent connect on antenna and make sure
nothing changes. Trim A2 for proper keying weight
if necessary.

Lastly, connect the receiver mute line and de­
crease R4 while sending until smooth un-muting
no longer occurs. Increase A4 for smooth transi­
tion between receive and mute on the receiver
Adjust the mute level con trol for th e desired mcnl­
tor vo lume.

If the station exciter, ampli fier, o r antenna relay
is ch anged, it may be necessary to go through this
adjustment procedure again. At some high keying
speed it is characteristic of the aSK fo r the antenna
relay to be unable to follow the keying. This is due
to the relay switching speed and circuit fixed delay
times. For the aSK using the VS-l relay, this occurs
at over 60 w.p.m.

In order to achieve true aSK operation there
must be no backwave heard in the receiver between
dots and dashes. Th e transmitter must be ready to
go all the ti me. Drake and older c.w. equipment
meet th ese requirements. Collins and Heath equip­
ment must be placed in the operate mode by clos­
ing the p.t.t. tine and some modification must be
made to eliminate the backwave and the final ampli­
fier idling current. Such changes are minor and are
given by Wade and Hallock" The aSK may be used
to transfer the antenna on phone by using the VOX
relay contacts to close the key line during transmit. •

-c. W. Wade and D. B. Hallock, CST, Vol. lIV, No.9,
pp 47"'9, Sept. 1970
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$4.75 ea.

PAX·\
TI\ANSlSTO~

P.f POW£~ AMP
A single tuned output amplifier de­
signed to follow the OX or OF· '
oscillator. Ou tputs 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.

$4.50 ea.

MltX.\
mANSISTO~

P.f MIJ(£~
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz ran~e. Harmonics of the OX or
OF·, OSCillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit , Cat. No. 035106
Specify when orc1flring.

$3.95 ea.

OX OSCILlAJO~
Crystal controlled transistor type. 3
to 20 MHz. OX-Lo. Cat. No. 035100.
20 to 60 MHz. OX·Hi, Cat. No. 035101
Specify when orrJerinQ.

$3.25 ea. $4.75 ea.

DAX·\
D~OADDAND 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

SAX·\
Tl\ANSlSTO~

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

$4.50 ea.

OM OSCIUATO~

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

.02% Calibration Tolerance
W£I\IM£NTI:~C~YSTA15

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

Specify when ordering $4.95 ea .
031081 20 to 60 MHz - For use in OX OSC Hi

SpecIfy when ordering $4.95 ea.
031300 3to 20 MHz - For use in OF·1L OSC

Specify when ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF·1H OSC

Specify when ordering. $4.25 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.

OklahQma City. OklahOma 73132.

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

Oklahoma City, Oklahoma 73102
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COMMUNICATIONS
RECEIVER

--

•
• SYNTHESIZED

ALL SOLID STATE
HI-PERFORMANCE GENERAL COVERAGE REC EIVER

The Model FRG-7 is a precision-built communications receiver with continuous
coverage (500 kHz to 29.99 MHz) featuring :

• Dnft Canceling Circuit
• RF Attenuator
• Noise Suppression Circuit
• 5 k Hz Direct Dial Readout
• Ceramic I F Filters

• AC-DC or Internal Battery
• Hi Sensitivi ty
• Excellent Stabili ty
• USB/LSB/AM/CW
• Triple Conversion

Completely Solid State Circuitry for Stable Trouble-Free Operation • Built-in Front
Mounted Speaker • RF Attenuator for Reception of Local or High Powered
Stations • Outstanding Frequency Stabi lity through the use of Drift Cancellation
Ci rcuit (Wadley Loop) • Record ing Output Jack provides Constant Output Level
Regardless of Audio Volume Control Settings • 3-Posillon Audio Range Selector
1. Normal (Broad) 2. Narrow (Hi & Low Cut Off) 3 Low (Hi Cut Off) • Excel­
lent IF Receiver for VHF/UHF Converters.

era so;
Yaesu Musen USA Inc., 7625 E. Rosecrans , No. 29. Paramount, California 90723

Yaesu Musen USA Inc.• Eastern Service Center. 613 Aedna Terrace. Cincinnati ,OH 45215



Amateurs who build
their own equi ment

go EIMAr '
Build ing HF or VHF power amplifiers? You'll find

them described in detail in both the ARRL Handbook
and the Radio Handbook. And you'll find that EIMAC
tubes are the overwhelming choice of expert equip­
ment designers for 1.8 to 1296 MHz service.

The Radio Handbook features a deluxe amplifier
using the 3-10002 for HF service plus other HF or VHF
designs built around the 3-5002. 4CX1500B, 8877 and
the 8874 The ARRL Handbook describes a muttiband
HF amplifier USing the 8877. p lus other designs teatur-

;ng the 3-500l, 8873, 4CX250B and 3C X100A5. And
there's plenty of information about design and con­
struction of transmitting equipment
usmq EIMAC power tubes in both
handbooks.

For tube Information. contact
Varian . EIMAC Division. 301 Industrial
Way. San Carlos. Cahforma 94070, Or
contact any of the more than 30
Varian Electron Device Group Sales varian
Offices throughout the world.
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