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There 's excitement on the 2 -meter
band and Kenwood 's TS-700A is the
number one way to get there . There 's
more than just FM repeaters . SSB OX,
OSCAR Satellite, CW... and do it all
with the TS-700A.

4 MHz band coverage (144 to 148
MHz), completely solid state, AC and
DC capability, automatically switches
transmit frequency 600 KHz for re ­
peater operation (146-148 MHz) .

All this at a very attractive price.

SP-70
This companion external speaker
provides outs tanding audio charac­
teri sti cs to r you r TS-70 0A and
T5-60 0 .



The hottest 2-meter mobile r ig on the market. Features
a brand new and unique squelch system with contin­
uous tone coded squelch, tone burst , or carrier squelch .
Fu ll 4 M Hz band coverage and 25 watt output. It's
phase-locked loop (P ll) frequency synthesizer provides
operation on 800 channels . The TR-7400A's list of
features goes on and on, but even more important is
its superb performance and dependability ... and all
at a surprisingly low price.

TR-72DDA
Kenwood 's other 2-meter FM mo­
bi le transceiver ... compact, rugged
and packed wi th feat ures like a
priority chan ne l for your favor ite
f req uency , 146-14 8 MHz cover­
age, 22 channe ls (6 supplied) ,
com plete ly soli d state , and 10 watt
outp ut . Shown w ith t he PS-5 AC
power supply for home operation .

A high performance portable 2-meter FM transceiver
that 's Kenwood throughout . 146-148 frequency cover­
age, 12 channels (6 supplied) , 2 watts or 400 mW RF
output. and prov isions for external 12 VDC operation.

TV-SOB

TV-502
An easy way to get
on the 2-meter band
wi th your TS-520,
TS-8 2 0 . (and most
other transceivers .]
Sim p ly plug it in
and you ' re on ...
SSB and CWo

Kenwood has opened the 6-meter band to the ama­
teur who wants to go first class without paying an
arm and a leg . Behind its pretty face is a ruggedly
built. versatile performer offering full 4 MHz cover­
age (50-54). all modes (SSB , FM. CW. and AM), and
10 watts out .

Discover the excitement of b-rneters w ith your TS­
520, TS-820, (and most other transceivers) together
with the TV-506 transverter . Its 10 watt output w ill
provide you w ith many hours of enjoyable 6 mete r
operation.

TRIO-KENWOOD COMMU NICATIONS INC I I. EAST ALOND.MG A.DENA. CA 90". ~~,~~~QOD
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This NEW MFJ Super Antenna Tuner . . .
matches everything from 160 thru 10 Meters: dipoles, inverted vees,
random wires, verticals, mobile whips, beams, balance lines, coax lines.

Up to 200 watts RF OUTPUT. Built·in balun, too!

It Within 30 days lor a reiuno (less shippmg )_ This
tuner IS unconditionally guaran teed lor one year.

To onler, simply call us ten-free 800·647·8660
and charge it on your BankAmericard or Master
Charge or mail us an order with a chec k or money
order lor 169_95 pius 12_00 shippinglhandling for
the MFJ16010ST Super Antenna tuner.

Don't wait any longer to tune out that SWR and
enjoy solid OSO's, Order today,

MFJ ENTERPRISES
P. O. BOX 494
MISSISSIPPI STATE, MS. 39762

CAll TOll FREE .. 800·647·8660

-
n travels well, 100. Its ultra compact size 5xb 6

Inches fits easi ly in a small corner of your soucase.
The secret of this tiny, powerful luner IS a wide

range 12 posit ion vanable Inductor made trom two
slacked toroid cores and high Quali ty capacitors
manutactured especially for MFJ. For balanced
lines a 1:4 (unbalanced to balanced) balun is
buutm Made in USA by MFJ Enterp rises,

Tltis beaulilul lillie tuner is housed in a deluxe
eggshell wme Ten-Tee enclosure with walnut
grain sides.

50·239 COal connectors are provided tor
nansmmer mput and coax fed antennas, Quali ty
live way binding posts are used for the balance
line inputs (2), rarden wire lreo! (1). am growl! (1),

Try it - no obligation. 11 not delighted, return

With Ihe NEW MFJ Super Antenna Tuner you
can run your lull transceiver power ou tput - up to
200 watts RF power output - and match your
transmitter to any teedhne lrom 160 thru 10 Meters
whether you have coax cable. balance nne, or
random wire.

You can tune out the SWR on yOUf dipole,
inverted vee. random wire, vertical , mobi le whip.
beam. quad, or whatever you have.
, You can even operate all bands with just one
existing antenna No need to put up separa te
antennas for each band,

Increase the usable bandwidlh 01 your mobi le
whip by tuning out the SWR Irom inside your car.
Works great with all solid state figs (like the Atlas)
and with all tube type rigs_

This NEW MFJ Deluxe Keyer at $69.95 ...
gives you more features per dollar than any other keyer available.

MFJ ENTERPRISES
P. O. BOX 494
MISSISSIPPI STATE, MS. 39762

CAll TOll FREE . . 800·647·8660

eliminates "walking'", $29,95 plus $2,00 for shipping
and handl ing,

Try It-no obligation. It not delighted, return it With­
In 30 days lor a reruro (less shipping), This sever is
unconditional ly guaranteed IOf one year.

To artier. simply call us 10U·free 800·647·8660
and charge it on your BankAmencard IX Master
Charge or mai l us an order With a check or money
order for $69 95 plus 1200 shipping/handling tOf
the MFJ-8043 kever and/or $29_95 plus $200 shlp­
plngihandl ll'lg lor the squeeze key,

Oon', wait any longer to enjoy the pleasures ot the
new MFJ Deluxe xeyer. Order today

All con trols are on the front panel: speed, weight.
tone. volume. function switch, Smooth linear speed
control. ato 50 WPM.

Weight control lets you adjust dot dash space
rano: makes your Signal rnsuocnve to penetrate thru
heavy QRM lor solid OX contacts

Tone conbol. Room ll lling volume. Built-in speaker.
Ideal lor classroom teaching,

Function switcti se lects ott on. semi-au tomatic/
manual, tone. Tune keys xmn for tun ing

Cllmplelely por1able . Take it anywhere Operates
up to a year on 4 t.ceus. Miniature phone jack llX
ex ternal power (3 to 15 VQC)

Beautitul Ten Tee enclosure. Eggshell white,
walnut Sides. Compact 6x6x2 inches.

Three conductor quarter Inch phone jack lor key,
ptooo jacks fIX keying outputs.

Optional squeeze key. 001 and dash paddles have
lully adjustable tension and spacing tor tt re exact
"[eel" you like Heavy base with non-s lip rubber teet

MfJ OElUxE ElECTROklC !<,EYER
...out ..... J _ J Ie

Based on the Curtis 8043 Ie keyer-en-a ctap. the
new MFJ Deluxe Kever gives you rmxe features per
dollar than any other keyer available.

sends iambic. automatic, semi-automatic. manual.
Use squeeze. single lever or straight key

Iambic squeeze key operation with dot and dash
insertion lets you tern characters with mirurnal wrist
movement for ccmtcrtable. taticuetree serene.

semi·aulomatic " bug" operation provides automatic
dots and manual dashes, Use a manual stra ight key
to salely key your transmitter or to improve your fist.

Oot memory. self-completmg dots and dashes,
jam.pruot spacing and instant start for accura te and
precise CW

TotaMy RF proof. No problems. whatever,

URra·reMable solid·s late keying. Keys Virtua lly any
fransrnitter: grid block , -300V max., 10 rna, rnax.:
camooe and solid state uansmmers + 300V max"
200 rna, max,
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roBias

"'I've got some really good news and some really
bad news. First the good news. The number of U.S.
amateurs is increasing at a tremendous rate with a
record growth predicted. The downward slump has
been eradicated with a monumental su rge of interest
shown in amateur radio. The bad news is t hat due to
this great su rge of interest the FCC is seriously con­
sidering phasi ng ou t th e Novice class license and
thereby, in ou r opi ni on, soundi ng the deat h knel l
for amateur radio. The FCC claims that it is squeez­
ed in a budget crunch and one of the "expendables"
or things "they can afford to el iminate" is the
Novice.

The FCC which initially sought ways and means
of hyping the ranks of Novice licencees including en­
tering into quasi-legal negotiations with the ARRL
to give them licensing priviledges has now in the face
of an ever increasing number of new Novice license
applications given serious consideration to the abol ­
ishment of that very same Novice license. Hey fel­
lows what's happening down there in Washington?
You get what you want for a change and now you
don 't want it anymore. It 's too much of a bother to
process those applications now that you're swamped
with CB applications. Well too bad .

What kind of numbers are we real ly tal king
about? In January and February for example you
(FCC) found time to process about 38,000 amateu r
applications of which approximately 6,000 were for
the Novice license. Du ring January alone you man­
aged to find t ime to work on almost 500,000 CB
applications. Now, 500,000 applications roughly
works out to 25,000 per day (on an average 20
work -day month) or about 3, 125 applicat ions per
hour that you allot to the CBers. Is a little tess than
two hours work per month really driving you up the
wall? Supposing that it was even double that num­
ber (I hope it wi ll even go beyond that) what differ
ence wou ld it make?

The difference it would seem to be is Congress.
At least the FCC says it 's Congress. The FCC claims
they are only a regulatory agency with no power
o ther than to regulate the whims of Congress. I
wou ld hate to equate that historically with another
regulatory agency during WWII that " Just followed
orders" , The FCC also claims to be hamstrung by
the lack of funds. These funds are also controlled by
Congress as to how much gets spent on what and by
whom.

Back in October I expressed the thought that it
would seem logica l to have the fees we were pay ing
for our Iicenses go to the agency that hand led the
licensing. Congress always seemed to th in k that the
money that came in to administer the licensing
rightfully belonged in the General Fund. They in

an editorial

turn doled out a small percentage back to the FCC
to administer the licensing. The hue and cry was al­
ways there. The FCC didn't have enough money to
do this or that because of lack of fu nds. The money
for the "this and tha t" was sent in by all of us poor
foo ls who believed in the system, but it was spent
elsewhere. In January the FCC announced t hat fees
would no longer be requ ired . Big Deal ! Now the cry
is, we still can't do an effective job because of the
ever present "lack of funds" . The su btle arguement
that Congress could have been pressured into releas­
ing more money to the FCC because of licensing
fees was and is simple nonsense. Th is point w as
argued and fought over for a long time with no tang­
ible results and I guess the elimination of the fees
just ended the questioning of w here the money
actually went. What did it actually buy or pay for?

Back to the FCC. They say they are geared to
handle under present cond it ions of severe hardship
only about 8 ,000 amateur applications per month.
That's all their budgeted for and about all they can
comfortably handle, Through some altruist ic jug­
gling they have managed for a short time to handle
two to three times that number, but that something
has to give. They have started to cut back on a lot of
frivilous requests for second station l icenses and I
can see the need for a tighten ing up in luxury types
of service-requests. The next thing to possibly go
now in the wake of increased demands is the Novice
license,

A fte r all, how important is the new Novice in the
overall scheme of things? We happen to disagree
wi th the FCC and Congress and th ink the Novice is
quite important as the bulwark of amateur radio and
the very future of amateur radio itself. I t seems
almost idiotic to have spent the better part of last
year thinking up ways to increase the amateur popu ­
lation and to actuall y find out that this increase was
not only undesirable but that the numbers you have
now have to be thinned out. A l l of th is intrigue and
double dealing is beyond belief.

Suppose now we imagine that the FCC does
indeed phase out the Novice license. OK that's done
... no more Novices. Now what? According to the
FCC, the next logical move would be for the new
appl icant to go straight for the Technician l icense
since the priviledges are almost the same and the
Technicians also have code priviledges. A very laud ­
able thought and workable to some degree. It makes

d · 'sense . . . or oes It.
Well suppose we take this thought and further

expand on it, If we suppose again and imagine that
all of these same 6,000 eager Novice applicants went
back home and stud ied some more and came back
to take the Technician test . Well we're back in the
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THE APPROVED LEADING HAM AND;~~~~r[a@~~§COMMERCIAL 8ALU,"," THE WOALD TODAY.~n- _ ~

"W2AU BALUN=-ol'a;=-.£~9i5-- ,.6=1
The proven INIlun 1. HANDLES FULL 2 KW PEP AND THEN SOME. CU' ·iiW:.." on

Broad-Banded 3 to 40 Me. "I~"'- - -~~
2. HELPS TV' PROBLEMS By Reducing COClX. Line ..» » ......

Radiation
3. NOW ALL STAINLESS STEEL HARDWARE. 50239

Double Silver Plated
4. IMPROVES FIB RATIO By Reducina c eee l ine

P ,ck·Up
S, REPLACES CENTER INSULATOR. Withstands

Anlenna Pull of Over 600 Lbs.
6. BUILT-IN LIGHTNING ARRESTER, Prot ecl s Balun

-Cou ld A lso Salle Yo ur Valuable Gear
7. BUILT-IN HANG·UP HOOK. Idea l For Inverted

Vees, Mu lti ·Band Anlennas. Dipo les , Bum and
Qu ads

NOW BEING USED EXT£NSIYELY BY ALL BRANCHES
OF" THE U.S. ARMED FORCES. FAA. RCA. CIA, CANol·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OYER They>... built to I.at

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

Comes in 2 model5. 1:1 matches 50 or 75 ohm un­
balanced (cou tine) to 50 or 75 ohm bal.nced load.
4:1 model matche5 50 or 75 ohm u.,bal• .,ced (coa.
line) to 200 or 300 ohm bala.,ced load.

AVAIL Aelf AT ALL lEAOING DEA l ERS. IF N OT. O ROER DIRECT

UNADILLA RADIATION PRODUCTS Tel : 315-437·6444
Division of Microwave Filter Co. Inc. TWX 710.541·0493

very same trx once again aren't we? Too many peo­
ple want to be amateurs. The next step would then
be to phase out the Technicians, This as you can see
could lead to an increase in Generals and their phas­
ing out. then on to Advanced and their phasing out.
even on to the Extras and thei r demi se. Gree tings
dinosaurs ... we' re f inancial ly obso lete and an eniq­
ma to the government. Right ?

Wrong. What we are, or by now should be, is
about 300,000 very ticked off people. There's a
great line in a current movie called Network where
one of the characters, a newscaster urges his aud­
ience to go to their windows, open them and shout
out to the world, in effect, "I'm a person and I'm
mad and I won't stand for this anymore". Well
that's just about where we're at right now. If you
want to spend your time nit picking over your own
little and petty, by comparison, personal fights with­
in amateu r radio that's fine. But don't stand up and
cry when it all comes down around you . Do n't stand
there with egg on you r face in stark stari ng amaze­
ment after the resu lts come in f rom the WA RC con­
ference. If you don't raise a stink now by writi ng,
visiting and petitioning your Congressman for what
you want, you have no one to blame but yourself
for the ultimate death of amateur radio.

FQr the first time anywhere in amateur radio we
have more people moving in many directions to try
to improve amateur radio for al l of us. But these are
relatively small groups who need tremendous sup­
port and encouragement. People like the Personal
Communications Foundation who want fair and
equitable legislation fo r all amateurs and CBers

alike. What's needed is your cont ribution and input.
That is if you put any value on your license, the
t ime you spend on the air, your station, the many
f riends you've made and the people you may have
hel ped through the years as an amateu r, if you don 't
real ly care or can' t be bo the red just now we'll
understand.

Since Congress apparent ly values or listens to the
demands of CBers and has been more than generous
with the FCC in handl ing their appl ica t ions (at the
current and certain ly future expense of amateu r
radio) a definite and concer ted effort is needed by
amateurs in this di rection. Remember , it's not the
CBers fault if he gets what he wants through the sys­
tem, it's ours for not being able to do the same
thing. I'm not t rying to cause a rift or perpetuate a
silly meaningless schism that already exists between
amateurs and CBers but to t ry to show you where
the problem really lies. It's up to you and it has al­
ways been up to you to do something about it.
Complaisance is nothing.

I'm lucky in a way since I can get this all ou t of
my system fo r you to read . Hopeful ly a tremendous
number of people w ill read th is and maybe some of
you will do something abou t it. I hope so, I can
speak out for what I think and believe is right
th rough these pages but it isn't enough. You have to
move also. Write your congressman, write the FCC,
write anyone and everyone who can possibly help. If
you don't take the time now and put in the effort
now, quite likely the only way you'll end a legi­

timate osa in the future is "'0-4 Good Buddy, lots
of good numbers to you", 73, A lan, K2 EEK
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think of yourself as an

antenna expe
-you select your components!

,
•

-
-

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

For convenience, use the
Hustler stainless steel
resonator spring ,
and spec ial design quick
d isconnect.

" the home ot originals "

•I

Get exceptional reports,
broadest bandwidth,
lowest SWA. Use with any
convenient length 50 ohm I
coax. Matching devices
nol required.

MOOe l BM-1
Bumper Mount

Stainless steel ball mount, 1800

adjustable, commercial duty for
superior mechanical and electrical
performance.

Fold over, 360 0 swivel mast for
Quick band change or easy :~-- _
garaging .Select f rom two
versions. fender/deck or bumper
mount location.

.,
.;7.... ,
~. ,

•..and you'D mobile
with the experts' foremost
choice•.• HVS#t,L=BB

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

Available from
all distributors

who recognize the best.

new-tronlcs
corporation
15800 Commerce Park Drive
Brookpa rk, Ohio 44142
(216) 267·3150

Standard
Resenalo rs

R M
400 Walls PEP

Super
Re sonalors

RM (S)
2 KWPEP

Greale st Cove rag e

Moda' M O -2
For B u mpe r

M ounl
Leealion

Model M O-t
For Deck or

Fender
Locat ion

HuI " e , d••ill~S .'. ".ten t..d und... On.. 0' mO'. o f tn..
ro"o" ' ~g ...,gned to New ·T ro ~ I,," Co,oo.ll,on 3281732,
3S1~12, 3419869, 3813985, 33273' 1.35992", 3582951

Mode l L-'4-240
M il Spec

50 Oh m Feedline
M odel RSS-2

Re sonato r Spring

Model SSM-2 Bsll Mount

Model DO·'
Quick Draconnecr

fi US TL EFl .... NTENN .... PRODUCTS- for .i. t...~
Y"fI-O"9'~I' d."Vnl-e,..tlld and man~f.e'~'1ld
by ....m."CI~ !nv.n~"y. 'abO••~d ma'.,,,', _....Itd b y
com m~""'"IOfItMo~g no ~ 1 tne wo. ",
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NEW
TEMPO

VHF
ONE/PLUS

25 OR

REMOTE TUNING
ON MICROPHONE PLUS

SIDEBAN D OPERATION WITH SSB/ONE ADAPTER / PLUS
MARS OPERATION CAPABILITY jPLUS

5 MHz NUMERICAL LED / PLUS

Sho....n wi th the Tem po SSB/ONE
plug-in SSB converter .( $19'9.00)

Accessory AC power supplies and
linea' amplif Iers also available,

8 e CO • June , 1977

The Tempo VHF /One Plus is a VHF/ FM transceiver for dependable
communicat ions on the 2 meter amateur band. It is a technically
advanced model of the time tested VHF·One, but at an even lower
price . If you 're thinking of getting on the 2 meier band ... now is the
time...and Tempo is the way .
Fu l 12 meter coveraqe. 144 to 148 MHz for both transmit and recefve e

Fu ll phase lock synthesized (PlL) so no crystals are required •
Automatic repeater split - selectable up or down for normal or
reverse operat ion . Two built-in programmable channels . All sol id
state - compact and lightweight. ruggedly constructed • Micro­
phone, power cord and mounting bracket included . 800 selectable
rece ive frequencies with simplex and ± 600 KHz transm it frequencies
l or each receive channel.

Sold at Tempo dealers throughout the U.S . and abroad . Please call o r write
for furt her in/ormat ion.

HOOf/Radio
11 240 W. Olympic Bl.d.. Lo s Allge le. ,

Cl lil,9OO6<' 2131477-6701
g31 N Euclid. Anlhelm , cem 92801 11"772-9200
Bulle', MISlOIl ' i64730 8181879-3127



Our

AM is Alive

Ed itor, CO:

The article by Byron Kretzman,
K2JTP, on page 56, March CO, is the
best article I have read in many years. I
have been on the ai r since 1939 , and
still work A.M. on 75 every day. My rig
is all home-brew and I buil t it in 1945.
Although I do work s.s.b. with a TR·4C
my firs t love is still AM. Do n't let it
die.

Haro ld J. Nycum , W31LO
Te mpleton, PA

Editor, CO:

I would like to comment on an a rt­
icle I read in March 77 issue of CO e n­
t it led " No Harry , AM. Is Not Dead" .
Gen tle menl Please do not knock A.M.
I am a short wave listener and I did not
know wh at amateu r rad io was unt il I
heard 2 hams wh o were st ill using A.M .
There was a section on my frequen cy
d ial marked " Ama teu r". But when I
listened th ere , I tho ugh t I was getting
e lectrical inte rfe rence o r Donald Duck
im itatio ns. Although , now I do have the
capabilities for rece iving s.s. b., A.M. is
what introduced me t o amateur rad io
an d put me on the road to stu dy ing for
a novice t ic ket whcih I soon ho pe to reo
cerve.

Herman J . Fu sel ier, 5 HF 7755
Opelousas, LA

Ed it o r, CO :

Thank you for your article, " No
Harry , A.M. Is Not Dead" in the March
1977 issue IBy Byron Kretzman). It
is the most helpful article I've read in a
ham magazine in years. A.M. IS am­
ateur radio.

A.M. is what I listened to while
studying fo r my license. A M. (along
with a little c.w. for some net/traffic
work) was what I operated.

It has been inactive fo r a few years
due t o the loss of the modul ator, the
presence of s.s. b., the band divisive­
ness of th e "incentive licensing" fo lly ,
and increased work here on the farm.
Would su rely like to get the transmitter
fixed and do some A.M. aga in.

I would appreciate knowing if there
is any AM. operation on 75 and 160
meters here in the Uppe r Midwest .

Leste r Russell Lauritzen
Centervi lle, SO

Editor, CO:

I wish to express to you my deep sat ­
isfac tio n at read ing the article in th e
March CO, by Byron Kretzm an. W2J TP,
e nt itled " No Harry , AM. Is Not Dead " .

Those of us who operate A.M. phone
feel sadly neglected , in recent yea rs, by
all of the amateur radio publications,
and it certainly is gratifying to see th at
one of these publications-and only o ne
of them-Co-saw fi t to extend to us it s
consideration .

I feel that it is a m istake , on th e part
o f any publisher, to ignore amplitude
modulation, in th e amatuer service, for
it is indeed the very foundati on of radio
it self, both hi sto rically and funt io nally.
It is the very he a rt of the radio industry ;
th erefore , to igno re it is t o ignore basics.

As Mr. Kretzman so accurately
pointed out in his art icle, there are a lot
of hams usin g AM. who are not o ld
me n, bu t who ate indee d young men ,
just st art ing ou t in the radio fie ld . Some
of them a re broadcaster engineers, and
see the 75 me ter ba nd as a place in
which they can expe riment wi th tech ­
niq ues of deve lopment and entrance­
ment of th e ir d irect expe rience wi th
ampli tude modul ation, which is employ­
ed in thei r daily work at a broadcast sta­
t ion. Such experimentation is virtually
impossi ble to them , in opera ting single
sideband amateur equipmen t .

I wish to commend you and CO Mag­
azine for th is splendid article, an d I
hope that you will see fi t to publish

more such articles in the fu ture which
cate r to th e amateur who pre fe rs AM.
and who sees m ost o f the articles in
othe r ham magazines as irrelevant and
unin teresting.

Congratulations, CO, on a job well
done!

James Edw in Bolto n, WA3PUN
Harrisbu rg, PA

"Wring the Bell"

Ed ito r, CO:
The new " Bell bill" in Congress is a

threa t to phone patches. Each ham
should realize the m any undesirable
conseque nces including the threat to
phone patches in th is bill that is now be­
ing co nsidered by Congress.

After many ye ars of illegal patches,
hams can no w in various ways, legally
a ttach phone patches, telephone answe r­
ing equ ipment, tape recorders, comput ­
e rs, and o the r communicat io n devices
to th e telephone lines. This may be a
short- lived bene fit if thi s new bill is
passed .

A very good de scripti on of th e un­
desirable e ffects of the ne w bill is con ­
t ained in the January 1977, issue of
"Consume r Reports" . In th is article it
mentions " Anothe r section of th e Be ll
b ill, as already noted woul d st rip the
FCC of power to regul ate term inal
eq uipment; regu lation would be tu rned
ove r to the st ates. In some sta tes , th at
sh ift would w ipe away any chance for
consume rs and bu sinesses to buy and
attach eq uipmen t wi thout need for the
unnecessary and expensive p rotective
modu le previou sly required by state reg·
ulators at the Insis tence of phone com.
panies" .

It is very importan t that each ham
and all his friends and acq uaintances
con tact thei r Co ngressman and mobil ­
ize influence against the " Bell bill " . As
in so many cases, we must fight for our
rights to have them .

CW. Tazewe ll , W2GTV
Syracuse, NY
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Canal Zone Report

Editor, CO:
I want to go all out this year and try

to put KZ51and on the map forWPX!!!
Ho pefu lly will have competition from
newly arrived KZ5UH, J udy , on the At­
lantic side of C.Z., about 50 miles away .

After 5 years of hamming from KZ5
with 10 and 15 me ter beams on 2 ele.
quad, th e opportunity of a 40 meter
beam installation at this OTH prevailed ,
and 10 and 15 meter, 3 ete. beam s gave
way to the 2 ele., 40 meter beam Jan.
30, 1977, with th e help of KZ5ZK,
Bob, and KZ5F A, Fred. Hopefully, it
will be worth the trouble in the WPX It!

Plea se relay my thanks to Mr. Cowan
for h is message regarding the fu tu re of
CO m agazine in th e October/November
1976 issue . I am very pleased he wi ll not
discontinue this fine magazine. Amat·
eu rs need CO Dick!!!

J ust received my copy of the March
1977 CO. The new printer-shipping svs­
tem is great, if the March issue is an in­
dication of things to come!!!

Be st regards from the Canal Zone
and don 't let the ARRL try to take over
amateur radio license proceoure s!l!

James R. Miller, KZ5JM
Balboa, Canal Zone

Help Save WWV

Editor, CO:
I was encou raged by your wri te-up re

the possible curtailment of WWV Boul­
der Center services to send my few
words along both to Dr. Crombie and
also Congressman Wirth . He re is a copy
of the letter written to them. I am also ,
may I ad d , an active ham both ashore
and afloat! (see letter below).

Dear Mr. Crombie :

I work in th e U.S. Merchant Marine
as a Radio Officer and have been prive­
leged to "qrow-atonq'' with shipboard
wireless/radio since the early days of
crystal receivers and the spark-qap trans­
mitter.

It may not be very well known to
the general public ashore bu t sh ips at
sea today rely almost comple tely upon
radio-communication with in the marine
High Freq ue ncy "bands" , using radio­
telegraphy via the hand-m anipulated
code-key . This will come as a surprise
in our age of sate ll ite and computerized
modes of communication. But in this
year of 1976, ships at sea are very, very
busy on the H/F "bands" , with the
coastal marine radio stations often

10 • CQ • June, 1977

"overloaded" wi th ship t raffic -those of
us who can "read" t he dots-an d -dashes
of the code have only to tune-i n on t he
marine fre q uency " bands" any day or
night to prove t his to t he mselves. I have
noticed a tremendous inc rease of radio­
telegraphic message-traff ic during the
past ten ye ars to and fro m ships at sea,
regard less of the also increased use of
radiotelephone , telex and other modes
of commu nication now in various stages
of development.

In view of this, I believe that at this
time it is a great disservice, especia lly
considering our present cycle of poor
radio propagation, to call the many hun ­
dreds of ships at sea and also the marine
coastal rad io station services , t o curtai l
in any way th e vital services rendered
by the Boulder Center. These services
are inva lueab!e by many nations other
than the U.S.

I may add that du ring a time when
the Sovie t Union is apparently intent on
increasing its interest in all marine rad io­
communication fre q ue ncy "bands", th is
is not a t ime for any curtailment in our
own serv ices.

Harry A. Macla ren
Co tonou, Benin., West Africa

Correction o n
" Elect ro magnet ics Made Interesting"

Ed itor, CO:
I have made some construnve critic­

ism with regard to my "Cores" ar ticle in
the March issue . On page 20, the t ime
designations, T 1 and T2 are shown in
the wrong places o n the hyste resis loo p.
To be sure, this is the way I had init­
iall y shown T1 and T2 on my o riginal
manuscript.

Actu ally, the times, T1 and T2,
shou ld be indica ted as shown be low:
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•
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I' ,

' ~"' '''"'''' H
> ,,
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• •
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• >, - •
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Note corresponding changes in t he
designations on the square wave . The
error is qu ite ser ious and undermines

the theory presen te d in the context.
The sketch shown in fig .(7-E) is not

clearly represe ntat ive of the situation I
tried to depict. What should be shown is
a vessel of liq u id , suc h as a test tube,
and two coils at right angles to one an­
other. As drawn , it ap pears to be a re·
sister inside a cylinder. It should look
so met h ing like this :

'"

Irving M. Gottlieb, W6HDM
Menlo Park, CA

Focu sing In

Edi tor, CO :
I have just rece ived the Fe bruary is­

sue of CO and feel I have to say it out
loud and clear.

I have bee n on the verge of drop.
ping my CO magazine as it did not offer
me what I wanted afte r many years bu t
being a very active slow scanne r and
knowing Bill DeWitt, W2DD, was writ­
Ing " In Focus", did renew my
subscription as CO seems to be the only
magazine that accepts the fact that slow
scanners are a very active part of ham
rad io and does devote a column to slow
scan rather than just the ads for the
gear.

This issue was th e best slow scan or­
iented magazine I have ever read , (and 1
get them alll. Not only Bill's article was
good, but h is slow scan TV overview
was terrific and I hope that reprints of
it will be made an d will be available to
all slow scan interested hams as hand
outs at hamfests. I fo r one, am going
right down to the post office and make
several copies to give to people when
they ask me about SSTV . Keep up the
good job, Bil l. I' m yours, K4TGC.

James H. Young, K4TGC
St. Petersburg, FL

Signal/One Tranceiver Improvem ents

Editor, CO:
I have noticed several errors in my

artilce "Signal /One Transceiver Im­
proveme nts" as presented in the Jan­
uary, 1977 issue of CO : (1) Fig. 2. One
of the zeners should be a type 1N 5279
(both are shown as 1N5276's in the art-

(Continued on page 79)



$4.75 ea.
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$4.75 ea.

PAX·1
TMNSISTOI\
I\f POWEI\ AMP
A single tuned output amp lifi er de­
signed to follow the OX o r OF-l
oscillato r. Outputs up to 200 mw, de­
pend ing on frequency and voltage.
Amplifier can be amplitude mod·
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

DAlt-1
DI\OADDAND AMP
General purpose amplifier wh ich
may be used as a tuned or untuned
unit in RF and aud io appl ications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

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

Oklahoma City, Oklahoma 73102

Shipping and postage (insid e U.S., Canada and Mexico only)
will be prepaid by Intern ational. Prices quoted for U.S.,
Canada and Mexi co orders only. Orders for shipment to other

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

Oklahoma City. Oklahoma 731.32.

$4.50 ea.

$4.50 ea.

MXJ(·1
TI\ANSISTOI\
I\f MIXEI\
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF-l oscillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz. La Kit, Cat. No. 035105. 20 t o
170 MHz, Hi Kit, Cat. No. 035106
Specify when ordering.

SAX·1
TMNSISTOI\
I\f AMP
A small signal amplifier to drive the
MXX-l Mixer. Single tuned input and
link output. 3 to 20 MHz, La Kit, Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.
Specify when Ordering.

.02% Cali bration Toleran ce
EXPEI\IMENTEI\ CI\YSTALS

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

Specify when ordering $4.95 ea.
03 1081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - For use in OF-1L OSC

Specify when ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF-t H OSC

Specify when o rdering. $4.25 ea.

$3.95 ea.

$3.25 ea.

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

OF·1 OSCILLATOI\
Resistor/capacitor circu it provides
osc over a range of freq w ith the
desired crystal. 2 to 22 MHz, OF-t La ,
Cat. No. 035108. 18 to 60 MHz, OF-1
HI, Cat. No. 035109
Specify when orr:Jering.



There is no other amateur
transceiver avai lable in the
United States today that can
match the quality. The relia­
bility. Or the performance of
the Hy-Gain 3750 .

It covers all amateur band
1.8-30MHz (160-10 meters)
with uncanny accuracy. It has

advanced Phase-Lack-Loop
circuitry. Dual gate MOS FETs
at all crit ical RF amplifier and
mixer stages. Electron ic fre­
quency counter with digital
readout. Digital memory dis­
play. And stability that's truly
remarkable by any standards.

The Hy-Gain is simply the
finest amateur transceiver you
can buy . There is nothing else
like it.

Read our specs . Then see
your amateur radio dealer or
write for complete details on
the features and performance
of the incomparable 3750.

CAU

'"STATE

ACORESS

r HY' Gain~leetronics Corporation - - --,
860 1 Northeast Highway Six
Lincoln, NE 68505

Send me inlormation on tile incomparable
Hy·Gain 3750 amateur transceiver.

AUDIO OUTPtlT into an load
2.SW ( to'I'o distortion)
3,OW (MAKI

PllWER SOURCE
AC l20V 50,6(1 Hz (tan be
re'Wlred lor 240V)

POWER DRAIN

""" IXl~A 11K
48\1\ 11K tPower tube OFF)

SEMI-CONDUCTORS
TranSistor 98

(UldUdlng 23 FET)
c 43
Diode 120
Tulle 3
Digital 'nd 1

WEIGHT
44 Ills 6 DZS. (23kg)

DIMENSIONS
1610:< '" l 7" x 1~"
(420 l 112 x 340mm)

INPUT POWER
200 W PEP

ANT, IMPEDANCE
son - 75n Unbalanced

CARRIER SUPPRESSION
Marethan SOd~

SIDE 8ANOSUPPRESSION
More than SOdB

SPURIOUS AND HARMONIC
SUPPRESSION

Greater ltIan 40116
3RD ORDER DISTORTION
PRODUCTS SUPPRESSION

Greater than 30dB
IF FREDUENCIES

1st IF9t.lHl
2nd IF 5lIlo;Hz

SELECTIVITY
SSB 2, 4kHz (-&lB)
4.OkHz (-66<IB)
CW 400Hz (-6dB)
1.8kHz(-66<IB)

SPECIFICATIONS

FREQUENCY CQVERAGE
1.8MHz Balld 1 a· 20 MHz
35 MHz Bafld 3.5· 40 MHz
10MHzBaild 1.0· 1,SMHz
1<& 101 Hz Band U 0 - 1<&5 MHz
21 101Hz Bafld 21 0 - 21,S MHz
28 MHz Band A 28 0 - 28 5 MHz
28 MHz aand B 285·29,0 MHz
28 MHz Baflll C290·29.5 MHz
28 104Hz 8aIId a 295· 30.0 104Hz
WW V RX DIlly 10.0 MHz
MIC. INPUT IMPEDANCE

5O~1
AUDIO FREQUENCY
CHARACTERISTICS

300 - 2100Hz (-&lB)
SHI$lTIVITY

SSB less tnan .Zt /'ow lor
10 ea S'N·N ratIO

CW less ll1in .15,.w lor
10 dB 5 N... N raM

MODES OF OPERATION
5SB (LSB or USB)
CW

MatChin\l speaker unu (Hy-Galfl 3854) and complete external VFQ (I1y-Galfl 36S5) avanable at extra cost.

~ggiiin'
WE KEEP PiON TALKING.

'---- - - - - - - - - - - -------' ----- -.J
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• Granite City . IL - The Egypt ian
Radio Club, W9AIU, will hold its annual
Hamfest on June 12th . at Granite City,
Club House. Talk in 146.1 6n 6, food
avail able, games for children, activi ties
for ladies , swap row. main prizes (tick ­
e ts at park ing lot} , attendance prizes
for OM and XY L's.
• Atlanta, GA - The 1977 Atl anta
Ham Festival will be held June 18·19,
Our new location is at the Atlanta Mar­
riott Hotel. For further info write : At­
lanta HamFestival, 53 Old Stone Mi ll
Road. Marietta , GA 30067.

• Jonesboro, TN - An SBE 2 Meter
Transceiver. Model .SB-144 S.N. 620565
was stolen on January 26, 1977. If you
have any information write to James
Rhe in. K4ZE K. 404 Main St.• Jones­
boro, TN 37659.

STO LE N EQU IPMENT

• Cincinnati, OH - The following items
were stolen between Dec. 18 thru 22,
19 76, from under the dash of a two tone
green p ick up t ruck in my driveway at
11 318 Gravenhurst Dr., Cincinnati, OH.
One was a Regency HR-2A with extra
Osc. deck for xm it section . Serial 04­
06931 has following Crysta ls, (XMITl
146.37,52,34,07,19,16,94, (RCVR)
146.97, 52, 76,67,79,94, marked with
Dymo tape on front. Has special tete­
phone femal e jack hanging from back
for touch tones. The other was a Re­
gency AR-2 Two Meter Ampl ifier, Ser ­
ial number 115-0388 . A 50 dollar re­
ward is offered leading to convict ion of
suspects involved. Notify Her bert L.
Drake, W8QIL, at the above address, or
your locale police Dept., items have
been entered into (NCIC ) FBI com­
puter.
• Glenside, PA - The followin g equip­
ment was stolen from the WA3RCA
Club Station in Glens ide , PA. They are
a Collins KWM-2 Transceiver, serial no .
10272, a Collins PIS 5 16F 2, serial no.
19920, a Drake TR4-C, serial no. 35245
which has a phono jack for phone patch
added in back and a Drake noise blkr.•

(Continued on page 79)

• Cleveland, OH - The second annual
Midwest Regional Computer Conference
will be held on June 10 at the Bond
Cou rt Hotel in Cleveland . Features in­
clude : workshops, manu facturers' ex­
hibits, a fl ea market, sem inars, and
technical sessions open to all atte ndees.
Addi tional detail s on Computerfest ' 77
are available from the Midwest Affil ­
iat ion of Computer Ciubs. P.O. Box 83,
Cleveland, OH 44141.

• Ann Arbor, MI - The Arrow Re­
peater Hamfest will be held on June 5,
at the Chelsea Fairgrounds, 1-94 at exit
159. Nearby overnight camping. Table
and trunk sales. Tickets $2 gate, $1.50
advance. Wri te Arrow, 80x 1572, Ann
Arbor, Ml 48 106.
• Willow Springs, IL - The Six Meter
Ctub of OIicago, Inc. will hold its 20th
annual A8C Hamfest on Sunday, June
12, at the Santa Fe Park , 91st and Wolf
Road, Willow Springs, It. Advance reo
gistrat ion $1 .50 at the gate $2.00. Large
swap row, color TV, picnic grounds,
plenty of free parking, Displays in the
pavill ion, Refreshmen t . Talk in on
146.94 FM or WR9ABC 37-97 (PL2AI.
Advanced tickets from Val Hellwig,
K9ZWV, 3420 South 60th Court, Cic­
ero, IL 60650.
• City of Industry. CA - A Swan Mode l
400 Transceiver, seria l number 100801,
grey case, was stolen from my car on
the morn ing of February 10, 1977, at
my office , City of Industry , CA. Nel­
ther the 406 tu ning nor tpower supp ly
were taken; hence, the thi ef or whoever
buy s the transceiver might be looking
for such items. Thank you for any assis­
tance . Write to : Ira C. Bechtold. 17137
East Ga le Avenu e, City of Industry , CA
91745. o r contact the L.A. Sheriff's
Deot.. Detective Bureau, 213-330-3322 .
File number 577-0268 1-1424·696.
• Preston, 10 - A Kenwood TS- 700A
Tranceiver serial number 4 14264 was
stolen from our store 10/1 8n 6 in an
unope ned ca rton . If anyone has detai ls
please contact Ross J. Hansen, W87BYZ
Ross Distribu ting Co., 26 Sou th State,
Preston. ID 83263_

. ..

• Manassas, VA - The " Ole Virginia
Hams" A .R.C. Inc. Annual Hamfest w ill
be held on June 5th, at the Prince Coun ­
ty Fairgrounds located 'h mile south of
Manassas, VA or:' Rt. 234 . Gates open at
7 am, Fantast ic Prizes again this year, 5
band ssa Transceiver , Digital Frequen­
cy counter, Bird 43 Wattmeter and
many others. Admission $3.00 per per­
son, ch ildren under 12 free. Tailgating
$2.00 per vehicle. over 300 spaces avail­
able. Refreshments, YL Program Child­
ren's Entertainment . FM Clinic : Spec­
trum Analysis, Deviation, and Power
Checks. Lecture on QSL Bureaus, Learn
how they work . Indoor exhibi t space
available for dealers. Talk in on 146.37/
97 • 146.52. and 147.84 /24. For info
write: Frank Atk inson , K4CB. Box
1255. Manassas, VA 221 10.
• Princeton, It - The Starved Rock
Rad io Club Hamfest will be held on
June 5, at the Bureau County Fair­
grounds. Camping and trailer space,
Food and refreshments, many histor­
ical sights of interest. Regist ration $1.50
before May 20, $2.00 at the gate. For
info, send SASE to SR RC, W9M KSI
WR9A FG, RFD 1, Box 17 1, Oglesby ,
IL 6134818151 667-4614.
• Perkiomenville, PA - The Perk iomen
Valley Amateur Rad io Club will hold a
Hamfest on June 5th, at the Perkiomen­
ville Sale & Auction Ground, Rt . 29.
Tables available fo r flea market. Talk in
on 28/88, also on channel 14. Site is
located south of Green Lane on Rt . 29
in the scenic hills of Pen nsy lvania. For
infor and reservations contact Bob
Bosch , WA3EBX , 2 15-679-5 143.

• Rome , NY - The Rome Radio Club's
annual Ham Family Day will be held on
June 5, at the Beeches, Rt 26, Rom e,
NY. We plan a full day of fun for the
entire fam ily. For the XYL and kids we
offer a free tour of the newly recon­
stucted Ft . Stanwix. For the ham the re
wi ll be a giant flea market and 5000
square fee t of display area with exhi bits,
technical sessions, contests, door prizes,
e tc . For info and map write, P.O. Box
721, Rome, NY 13440.



CH E
TOP NOTCH RIC PERFORMANCE

FROM THIS SHOWCASE
OF SWAN METERS.

SWR bridge bridges the prke barrier.
ThiS little jewel gives you relative fOrward
power and S.W on two 100 microampere meters
at a remarkably low price. Rear mounted coax
connectors tor easy, neat mstanation.capabe Of
handling rcco.watt stgnats on rrequenoes from
3.5 to 150 MHZ. Wtth lOW insertiOn ess. ItS great
tor moore operatjons too. SWR-1A Relative
power Meter and SWR Bridge $25.95

At last. A precisIOn wa -me man. The upper-band man
neeos accurate output measurements, too. NOW our WM6200 giVes t hem
t o him with ± 7% accuracy out put power at 50 to 150 MHz.TwOscales to
200 watts. Reads SWRon expanded range scale.
WM6200 In-Line wattmeter . . . . . . . . . . . 559.95

easv-on-me-pecket pocket SWR.
Mighty mite SWR meter with high
accuracy,SWR-3 mcceres 1:1 (0
3:1 SWR at 50 ohms on trequences
trom 1.7 to 55 MHz. preosion PC
board ocecoooat coupler makes it
a solid value at a rock-bottom price.
SWR-3 POCket SWR Meter . .$12 .95

swan precision meters are designed
and built to help you make sure you're
putting out all the watts your rig
can deliver.

And Swan meters are priced
so low thevll probably pay for
themselves in improved rig per­
formance and signa l power,

Measure power coming
and going. Measure SWR
and get maximum power
to vcur antenna Then get
vcur antenna pattern right
bY measuring relative
radiated power. A one-two
power punch at a knockout
crce. FS-2 SWR and Field
Strength Meter 515.95



Put vour frequency up In lights. Perfect tuning and mat ching don't mean a thing If you're not on frequency.
ThiScount er tells the story on big, bright 5-digit LED display Reads to ± 100 HZ or ± 1 KHz bet ween 5 KHz and
40 MHz. signal levels t o 50 millivolts so you can use as a test met er, t oo . FC-76 Frequency Counter .. ... $169.95

OOuble-duty In-llne wattmeter.
use thIS meter for output power
measurement and t roubleshOoting,
too. Better than 10% full scale
accuracy from 2 to 30 MHz, and
you can go to 50 MHZ with only
Slightly reduced sccuracv Four

scales to 1500 watts and selector
ecr torward or reflected power.
WM1500 In-Une wattmeter .. $74.95

This wattmeter tells the truth about S5B. True peak envelope
power of your voce modulated signal is w hat you want t o know
most eoour vour ssa t ransmission, and t hat's w here our
WM3000 smoes. Flat response forward or reflected power from
3.5 to 30 MHz on scales to 2000 watts in RMs or PEAK at the f lip
of a switch. WM3000 Peak/RMs wattmeter $79.95

SntffS out radiated pOWer Wherever
It Is. This little unit is so compact it
could measure relative radiated
power in your POCket. Telescoping
antenna and a frequency range of
1.5 MHZ all the way to 200 MHZ.
FS·1 Field Strength Meter ..... $10.95

AII-the-Iaw-allows ln-nne wattmeter.
With three scales t o 2000 watts, new flat­
f requency-response directional coupler for
maximum eccuracv and a price
anvtodv can afford, this met er has
become an amateur radio sranoaro.
3.5 t o 30 MHz with expanded range
sWR scale.
WM2000 In-line wattmeter.. $59.95



either way...
you can save from $50

to $500 with a Henry Radio
antenna package

Special
packages with
special savings...

or design-it­
yourself ...and
you'll still save

For many years Hen ry Rad io has been
providing a beam-antenna package
program for amateu rs who wanted an
efficient but economical package.
Thou sands have benef ited from this
offer in the past. In recent years we
have offered the customer the versatil­
ity of designing thei r own system with
the components that they want. Our
only requirement is the purchase of at
least :
1 Antenna
1 Rotator
1 Tower
100' Rotator Cable
100' Coax Cable
We stock merchand ise f rom the follow­
ing manufacturers and our packages
normal ly include the ir product s .
Hy Gain Antennas
Mini Product Antennas
Mosley Antennas
Swan Antennas
CDR Rotators
Tristao Towers
Triex Towers
Accessories of all kinds

Send us a note tetting us what your
cho ice is and we 'll send you our low
package price.

Wh y bu y from Henry Radio ?
Olll1r 40 yors e"perifmce. No finan~ charges if p aid wi thin 90
days. Low mterest contracts . 8~/yr .dd on {/ 4'1(, ilf"m~1 rat.1 •
oIS 1000g 01' 2 4 months. 10% down or m.de·'n down paymoffitS,
Good uS«J «1uipm«>f. Mos t moJkM ' nd modt1/s. Used «1uipmMt
CiJffit!'S ' 15 dly trial, 90 day _"Mlty .nd",.y be triMJ«j I»clr.
Within 90 d.YI for fu ll aedi t tOwMds rht1 PIlch<J~ o f NEW
«1uipm«lt. Wr'tt1 for literol tIKt!.

i

,

I
I

,

I

Haot/Radio
_

11240 W Or ~ mp , c Blvd . l o s Angeles . Calif 90064 213 / 477-6101
/1f;:'. ". ,. ; ~. ]1'74 9.31 N Euclid . Anahe,m. Cali ' 92801 1141112·9200

,h .~ • • r yJ7- utter . M Issouri 64730 816 /6 79.3127.' . .', .

$745 /
1

I
$625 I

I II
I I
, I

$630
$525

Package NO.4
Swan TB-4HA or Hy Gain TH6-DXX
Tri stao CZ-454 FS or Triex W-51
5' mast
CDR Ham-11
RG-8 100'
Cont rol Cable 100'
Retail Price: approximately $1 240
Package Price: $1 030

Packag e No.2
Swan TB-3HA or Hy Gain TH 3-Mark 3
Tristao MM·4Q or Tr iex SM-40
CDR Ham-II
RG-8 100'
Con t rol Cabl e 100'
Retail Price : approximately
Package Price :

Package NO.3
Swan TB-3HA or Hy Gain TH3-Mark 3
Tristao CZ-454 FS or Triex W-51
5' mast
CDR Ham-I I
RG-8 100'
Cont rol Cable 100'
Retail Price: approximately $1190
Package Price: $ 995

Package No.1
Swan TB -2A or Hy Gain TH3 Jr.
Tristao MM·40 or Triex SM·40
CDR CD-44
RG-58 100'
Control Cable 100'

Retail Price: approximately
Package Pri ce:

16 • CQ • June, 1977



\
\

o s!IIJ
All you need for All Mode Mobile, that is.
All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new. fully synthesized IC.245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you've ever seen.

• Variable offset: Any offset from 10 • Fill stability on SSB and CW:
KHz through 4 MHz in multiples of The IC.245/SSB synthesis of roo
10KHz can be programed with the Hz steps make mobile SSB as stable
LSI Synthesizer. as FM. This extended range of oper-

• Remote programing: The Ie.. ation is attracting many FM'ers who
245/SSB LSI chip provides for the have been operatin!! on the direct
input of programing digits from a channels and have discovered SSB.

remote key pad which can be corn- The IC.245/SSB is the very best and
bined with Touch Tone* circuitry to most versatile mobile radio made:
provide simultaneous remote pro- that's all. For more information and
gram and tone. Computer control your own hands-on demonstration see
from a PIA interface is also possible. your ICOM dealer. When you mount

*a registered trademark of AT&T. your IC.245jSSB you'll have all you
need for All Mode Mobile.
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IICOMI
ICOM WEST, INC.
soee 3
13256 Northrup Way
Bellevue, Wash. 98005
(206) 747·9020

tCOM EAST, INC.
SUite 307
3331 Towerwocd Drive
Da llas, Texas 75234
(214) 620-2780

ICOM CANADA
7087 vctooe cove
Vancouver B.C V5P 3Y9
Canada
(604) 321-1833
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He's about to make you an offer you can't refuse.
Ju st so you don 't get the wrong idea. Big John isn't related to any of those other Capones you might have

heard about . But he is in a position to make you one fine business proposition .

John heads up the CW outfit in Denver . They're the guys who've been selling all those ham products west of
the Mh'sissippi. "Calise Big John is an active ham himself. and he knows how to make his fellow hams happy . It
isn't just bottom-dollar discounts that we ham s want . II's great sen/ice. good trades. and the feeling th at your
salesman understands and cares about personal needs.

Now, we recognize that no ant' company can sell everyone . That's why we operate in the free enterprise 1>)'5­

tern . But we can . by trying harder to please . make more ham s want to buy their radios and antennas from CWo
And that's exac tly w hat Big John is doing. So . the next time you're read y for some new goody for the shack , give
01' John a call before ~.. ou try the other guy . You 'll probably like the way you 're treated so well that you'll send
your friend.. to CWo

And then Big John will make them an offer that the)" won 't want 10 refuse.

ELECTRONIC SALES COMPANY
1401 Blake Street Denver, Colorado 80202 (303) 893-5525
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Amplif ie, in .et ual o per.tion .
Radio Co . Inc.

2100 Enterprise Parkway
Twinsburg, Ohio 44081
(216) 425-3113



A remote unspoiled island in the west indies provides the
setting 'or ideal contest operating during the CO World
Wide DX Contest.

THE DXPEDITION PARADISE OF THE
•

CAICOS ISLANDS
BY BERNIE WELCH ' , W81MZ/VP5BER

M y own cu riosity of this island was sparked by
stories told to me by the North Florida OX Associa­
tion VPSB Contest Group (1975 WPX Contest Multi­
Multi Champ) during their visit to the '76 Dayton
Hamvention. Their President, Ron Blake, WA4EYR,
must have sensed my enthusiasm and interest and

'WPX Contest Director

ELCOM E

T

,

The VP5M Group (L to R 1st row) Ed, VPS/Z; George,
VP5CW; Ron, VP5B ; Bill. VP5WW; Allen, VP5M. (L to R
standing) Dick, VPSA ; AI, VP5AH; Pete VP5T; Ham,

VP5AA; Bernie, VP5BER and Bill, VP5X.

20 • CO • June, 1977

extended to me a "tag-along" invitat ion for their
'76 DXpedition for the CO World Wide Phone Con­
test. My acceptance of this cordial invitation lead
me to research the history of such a unique place.
I learned that the Turks and Caicos Islands which
includes Providenciales is now an independent
British Colony and is located just two air hours
southwest of Nassau on a direct route from Miami
to Puerto Rico and Caracas, Venezuela. Ponce De
Leon discovered the islands in 1512 and they were
not occupied by Europeans until 1678. Bermudians,
Spanish and French each at one time were in con­
trol of the islands until 1766. In 1799 the Bahamas
Government was in control and in 1813, Providen­
elates became a dependency of Jamaica. When
Jamaica became independent the Turks and Caicos
Islands again became an independent British Col­
ony and that government is currentry in effect.
Weather statistics revealed that Provldenciales, in
comparison to Florida, is cooler in the summer
and warmer in the winter, and is delightfully less
humid. About 28 inches of rainfall is recorded
annually.

After leaving dreary Dayton, Ron met with me
in Jacksonville, Florida and clued me in on all the
" pre-plans" and " up-coming" plans for th'e DXing
on Providenciales. For our big weekend of October
30 & 31 , part of the group had already preceded
to the island to get a head start on the installation
of antennas and radio gear. They were testing with
their individual VP5 calls. (As a matter of interest,
each member of the group had been issued an
individual call which they used when operating be-



What's your pleasure? Here is Charlie and he is in
charge of the refreshment center at the Erebus.

At the top of hill behind me is the 20 meter beam and
the Hustler 4BTV Vertical.

Here's three of the five huts on top of the hill from
which all the contest action was generated.

Looking over Turtle Cove toward the USA from the
VP5M operating positions.

That 's VP5M, Allen, WB4QKE and his XYL Mickey. Their
big smiles certainly must indicate how happy they are

with the resu lts of the group effort.

Bill's (VP5WWj operating expertise on 20 meters was
something to watch and I took time to pick up a few

good pointers.
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fore and after the contest.) Ron and I met the re­
mainder of the group enroute, picked up additional
equipment and headed for the Fort Lauderdale Air­
port. There a Mackey aircraft was ready to load and
be boarded and we were soon off into the wild,
clear blue Caribbean skies. Excitement prevailed!'!

From the plane, the waters below us seemed
almost crystal clear-a variation of light blue and
turquoise. We flew directly over San Andros Island
and made a short stop at Georgetown in the Ba­
hamas. All very impressive. Continuing the flight,
we could see a number of small and probably un­
inhabited islands. As we approached Providen­
crates I noted that it is shaped like a crescent moon
with beautiful gold and white beaches and shore­
lines, and what seemed like an island of rolling
greenhills and seascapes consisting of every shade
of green and blue. Our landing was smooth in spite
of the fact that the runway was constructed of sand
and coral. I was to learn later this runway was con­
structed during World War II by the United States.

My first welcome to Provo (the name af;fection­
ately g iven by its natives) was by the Immigration
and Customs Officers, who rapidly and pleasantly
processed us. U.S. citizens are not required to have
passports. Personal equipment brought into Provo
must also be taken out upon leaving the island. The
airport is a small primitive-type building where you
can purchase a ticket, change money (monetary
unit is U.S. dollar), purchase local handmade items,
or buy a soft drink.

We had no problem in finding the rest of our
group as they were waiting for us and helped to
load our equipment and baggage into antiquated
taxis. On a dusty road of sand and coral we made
our trek across the island to the Erebus Inn, where
they had already begun setting up the antennas
and equipment for our six-band contest operation.
These operating positions were distributed be­
tween a large cottage on top of a hitf and four
" chalet" hut-type structures, which seemed to float
above the hillside trees, with a magnificent view of
Turtle Cove. Having traveled throughout the South
Pacific, Asia, Africa and Europe over the past thirty
years, I doubt that I had ever seen a place to com­
pare with this unspoiled tropical island of Providen­
elates (Provo) .

By GMT contest time on Friday evening , all an­
tennas were up and the equipment operational. I
can truly say that everything was in A-1 shape as
I personally tested the 10, 15, 20 and 40 meter op­
erating positions with my own VP5BER and found
the pile-ups to be fabulous. It seemed like I had a
direct pipeline to Asia and Europe!!

It was determined by the group earlier that
VP5M would be the '76 CQ World Wide Phone con­
test call.

An operators' schedule had been agreed upon
and with the exception of short periods of relief
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operating on other bands, the schedule remained
intact through the 48 hours. By bands, the eleven
cps were:

160 Ed Edwards WA4SGFIVP51Z
80 AI Harbach WA4DRU/VP5AH

A. "Ham" Robinson W4ZR/VP5AA
40 Ron Blake WA4EYRIVP5B

Allen Moore WB4QKE/VP5M
20 Bill Walker WB4EYXIVP5WW

Bill Beggs WB4DIUIVP5X
15 George Werner W40RT/VP5CW

Dick Hicks K4UTEIVP5A
10 Pete Peters W4GDG/VP5T

Bernie Welch W81MZ/VP5BER
At the magic hour with all systems go- " CQ

Contest, this is VP5M" could be heard on all bands.
It was all very exciting and loaded with thrills. Band
conditions were far above normal most of the time
and even the high noise level on 160 subsided
occasionally. Many old friends around the world
were contacted.

The following breakdown shows the final results
of the tremendous effort put forth.

Coun-
QSO PTS Zones tries Score

1.8 MHz 261 530 10 28 20,140
3.5 MHz 761 1,577 17 60 121,429
7.0 MHz 1134 2,507 24 82 265,742
14 MHz 2683 6,026 33 117 903,900
21 MHz 2190 5,374 31 125 838,344
28 MHz 754 1,600 21 51 115,200

All bands 7783 17,614 136 463 10,550,786

Antennas consisted of a home-brew 3-element
beam on 20; converted Gotham 3-element beams
on 10 and 15; and a Hustler 4BTV vertical. Siopers
and dipoles worked out welt on 40 and BO. while
160 utilized an HB vertical with how many radials,
Ed??-Umpteen.

Kenwood loaned the group a TSB20 just for the
contest and I'm happy to report it did an outstand­
ing workhorse job on 20 meters.

Dentron loaned their all band Linear Amplifier,
which was partially responsible for the big signal
on 160. Other equipment was individually owned
and was a combination of Kenwood, Yaesu, Heath­
kit, and Collins.

Power was supplied by the island generators
and except for a two hour maintenance outage
prior to the contest, provided good reliable service.

What happened to Murphy? Well , except for a
tropical rain and wind storm that occurred on
Saturday night, causing beams to be lowered and
making it necessary to keep a close check on the
others, plus-a nervous circuit breaker that cut
out occasionally, there was no major problems.

(Continued on page 69)



At dawn, a tired and sleepy Ron, WA4EYRIVP5B was
running a pile up 01JA's on 40 meters.

Wonder if that tired op's snoring caused much QRM?
AI, WA4DRUIVP5AH and Ham, W4ZRIVP5AA worked

60 country multipliers on BO.

Dick, K4UTEIVP5A and Pete, W4GDGIVP5T are ex­
cited about a new zone and country that George,
W40RTIVP5CW just contacted on 15 meters. George
and Pete were very active on c.w. before and after the

contest.

Standing on top of the hut is Propagation Products
Company's antenna expert Bill Walker, supervising the
installation of the 15 meter beam. Afl of the group as-

sisted with the overall antenna work.

The XYLs, Pat Harbach, Ruth Werner and Mickey Moore
- 3 lovely ladies who found plenty to do during the con­
test-boating, beachcombing, sun bathing and watching
the many diflerent exotic fish off shore in the cove.

This is the 160 meter operating position with Ed, WA4·
SGFI VP51Z at the contro ls. He racked up 261 contacts,
10 zones, and 28 countries solo on a very noisy band

during the contest. (How many radials, Ed?)
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Ecology personified! It's off the drawing board and ready for use.
Using less can be more as you'll find out in Part' of Ade
Weiss's two part article on coherent c.w.

•

C oherent C .W . -­
The C .W. Of The Future

Part I
BY ADRIAN WEISS' , KBEEG/O

D uring the past two years or so, a new technique
for the transmission and reception of c.w. has been
developed which promises to revolutionize c.w.
communications in a manner analogous to the
revolution in voice communications brought about
by the development of s.s.b. However, the overall
strategic impact of coherent c.w. (c .c.w.) cou ld be
far greater because it is effective in circumstances
which render conventional c .w. and s.s.b. useless.
A comparison of the effectiveness of c.c.w. , con­

'83 Suburban Estates, Vermillion, SO 57069

ventianal c.w., and s.s.b. can best i llustrate the
point. Given c urrent receiving techniques, in which
conventional c.w. utilizes a 500 Hz bandwidth, s.s.b.
a 2.1 kHz bandwidth, and c.c .w. a 9 Hz bandwidth, a
5 watt c .c.w. signal, which can be generated under
every imaginable set of circumstances, would be on
par with a 320 watt conventional c.w. signal about 18
dB improvement) and a 1250 watt s.s.b.' signal

'Ed. Note: Strictly speaking, s.s.b. cannot be directly
compared to c.w.: the emphasis here is upon relative
bandwidths.

Propagation de lay <'a.1Hz

1KHz
audio

Tr8l'lsrr.•tter CCW keyer

eflll lll lCll "'... "'...
"""Y ""~. ....

Master
frequency
standard "

R....

output

1KHz "'..Receiver CCW filter ....
,

It-
eteeeece ~, •"'... ,

'. •"""Y
""~. •• •10- 1 •

..."~ 4KHz
frequency Filter driver

standard"

R....

NOTE:
• Calibrlltedto 10-1 {t l Hz) vs. WNV

wwv

Fig. 1-A c.c.w. communications system.
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(about 24 dB im provement). Let me emphasize that
I am not using a " ORPp perspective," t.e ., " with a
good antenna, a lot of pati ence, and some luck, the
5 watt signal will do as good as the ORO signal,"
in making the above compa rison. I am using literal
term s. The c.c.w. technique, accord ing to theoret­
ical calculations, yields the above improvements
in received signal- to-noise rati os. Practi ce has
shown these estimates to be con servative under
weak signal cond itions. In practi cal terms, wh at
this means can be best ill ustrated by an example.
A 5 watt c.c .w. rig, sitting beside a 320 watt c.w.
rig on the same table, feedi ng the same antenna,
will deliver a signal to a distant point wh ich is as
effective as that produced by the conventional c.w.
rig running 320 watts! Furthermore, because of the
nature of the c .c.w. signal, it will be far less sus­
ceptible to ORN/ORM than the conventional c.w.
eiqnal.' Of course, if a s.s.b. t ransmitter is added to
the picture, its power will have to be even greater.
The comparisons are indeed mindboggling to say
the least, but are based upo n fact!

Basically, coherent c .w. employs a time-averag­
ing approach in reception, and a time-discipline
approach in transmission, in which an accurately

J In the present context, the term "effectiveness" is
used in the sense of " readabil ity" or "copyabi lity,"
and the improvement is due to S +n/N ratio improve­
ments and removal 01QRM/QRN.

processed c.c.w. sig nal is passed through a re­
ceiver equipped with a narrowband fil te r whose
bandwid th is optimu m for a c.w. signal of a given
speed. Theoret ical calculations by the innovator of
coheren t c.w.-Ray Peti t, W7GHM, of Petit Logic
Systems, Box 51 , Oak Harbor, WA 98277-indicated
that a 12 w.p.m. c.c.w, signal using a band width of
9 Hz would yield a 23.5 dB improvement in sig nal­
to-noi se rati o over a c.w . signal passin g th rough a
2.1 kHz receiver bandwidth, and a 17.4 dB im­
provement ove r a conventional c.w. signal through
a 500 Hz receiver bandwidth. In itial lab tests in­
dicated slightly higher figu res, but did not, of
course, provide any indi cation of the improvement
in respect to actual on-the-air conditions. The real
qu estion is: how much improvement does c.c.w.
yield in a practical situation, where random ORN
and man-made ORM from powerful signals in
various modes must be figu red into the signal-to­
noise figure? In order to provide an answer to this
question, Chas. " Woody" Woodson, W6NEY, has
been conducting experiments for several months
and has obtained some startling results that go far
beyond the theoretical predictions. Working with a
14 MHz 0.1 watt c.c .w. signal over the JA-W6 path,
W6NEY has consistently measured a greater than
30 dB gain with the c.c.w. technique !' To put thi s

J Furthermore, W6NEY reports many periods of several
hours sol id copy of 1 and 0.1 watt signals over this
path. One period lasted over six hours!
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Fig. 3-(A) Modification of the WB2DFA keyer for c.c.w.
operation . (B) Modification of the "Accc-xeyer" for c .c.w.

Osci llator ~1_' _
L --'~

in perspective, 30 dB separates a 5 watt signal from
a 5 kilowatt signal! Indeed, coherent c.w. is a new
frontier in communications technology!

Until recently , communications systems utilizing
time-averaqinq techniques to produce such signal­
to-noise improvements were exotic entities re­
served for specialized applications such as moon­
bounce work, and functioned at totally impractical
pulse-lenqths of several seconds and more. Their
main purpose was, through an analysis of a chart­
printout, to indicate whether or not a signal was
received via the moon-bounce path. C.c.w. deals
with pulse lengths that are practical as far as nor­
mal communications are concerned. Advances in
integrated circuit technology have made it pos-

sible, furthermore, for the average amateur, gifted
with a finite amount of technical knowledge, time
and money, to assemble a c.c .w. station, or more
practically, to add several complementary units to
an existing c.w. station in order to convert it to
c.c.w. operation without any basic equipment mod­
ification. A c.c.w. signal is relatively easy to gen­
erate, since it is nothing more than a conventional
"on-off" continuous wave, and hence, any gear
capable of conventional c.w. can be used as the
basis of a c.w. station. The complementary units
necessary to convert conventional c.w. gear to
c.C.W. operation serve the purpose of achieving the
frequency accuracy/stability and time-synchronize­
tion which are the essential requirements of c.c .w.
These complementary units will be discussed in
detail below. First, a discussion of the basics of the
coherent c.w. concept are in order.

Coherence
The term " coherent" in c.c .w. refers to the fact

that, in the communications system consisting of
the c.c.w. transmitter and receiver, the transmitted
signal exhibits distinguishing characteristics to
which the receiver is designed to respond . A c.c.w,
signal has three distinguishing characteristics: 1.)
precise frequency; 2.) accurately established pulse
length; 3 .) predetermined "turn-on/turn-off" instant,
or outse-oheee. Fig. 1 shows the basic components
of a c.c.w. communications system. Coherent op­
eration is as follows.

A 4 MHz master frequency standard' at both
ends is calibrated with extreme accuracy and sta­
bility against a WWV signal. From this master
standard are derived, through digital techniques,
signals which determine the precise frequency of
the transmitter and receiver, the timing signal which
determines the basic pulse length or bit , and the
timing signal which establishes the pulse-phase or
the exact instant at which each pulse or bit begins
and ends. At the transmitter end, the c.c.w. keyer
generates a signal whose pulse length and phase
are in exact step with the timing signal from the
master standard. At the receiving end, the c.c.w.
filter samples the received signal in units of time
which are in exact step with the timing signal from
the master standard. In other words, the keyer and
filter are precisely "matched" in a c.c.w. system,
and their operation is " coherent."

This coherent matching is rendered possible by
the fact that the master frequency standards at
both ends are calibrated to within a very close
accuracy, specifically 10-1 or 1 Hz, to the common
WWV standard. Because of geographic variances

4 Ed. Note: In this paper, the "classical " c.c.w. model
is used throughout for sake of convenience. The c.c.w.
system can be designed to use any combination of de­
rived timing signals, integrating periods, frequencies
etc.
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Fig. 4-Auxiliary divider board for the K4EEU frequency standard.
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between the two c.c .w. stations with respect to the
location of the common WWV standard , propaga­
tion delay effects may introduce some small degree
of inaccuracy into the absolute frequency of either
standard. However, thi s inaccuracy, in terms of
current c.c.w. practice, is insignificant with respect
to the c .c.w. signa l frequency and pulse length. It
is signif icant with respect to pulse phase. To permit
precise time-synchronization between keyer and
distant c.c .w. filter, the filter pulse phase is adjust­
able in 0.01 Hz increments over a 0.1 Hz range, the
standard pulse length. This is sufficient to offset
propagation delay effects in pulse phase synchron­
ization. In short, current c.c .w. techn ique employs
a " fixed frequency, fixed pulse length. adjustable
pu lse-phase" approach, althoug h other combina­
tions are possib le .

Another way of describing what happens in the
c.c .w. system of fig . 1 is this : the c.c.w. filter knows
that the transmi tted c.c .w. signal will be within -+- 1
Hz of a given frequency, will turn on-off at precise
instants, and the on-off periods will last a preci sely
predetermined length of t ime. The effectiveness of
c.c.w. resul ts from th e fact that th e odds against a
conventiona l c .w. signal exhibit ing th ese three pre­
c ise Characterist ics are astronomical. Likewise,
random noise is rejected by the filte r.

c.w. Speed/Bandwidth/Stability
The rem arkable improvement in siqnal-to-noise

ratio achieved by C.c .W. is attributable to the fact
that c .c .w. appl ies the classical principle which
states that, for the most effective reception of a
signal, the receiver bandwidth should be no nar­
rower or wider th an the bandwidth of that signal.
If the bandwidth is wider, then the receiver passes
unwanted energy or interference in addit ion to the
desired signal ; if narrower, some of the desired
signal is lost. Next, the bandwidth of a signal is
proportional to the amount of information con­
tained per unit time. The 3 d B bandwidth of an
a.m. phone signal is about 5 kHz; with s.s.b., a 2.1
kHz bandwidth is current practice. In regard to c.w.,
a 60 w.p.m. signal exhibits a 45 Hz bandwidth,
wh ile a 12 w.p.m. signal is 9 Hz wide. At this poi nt,
the frequency / ti ming accuracies required for use
of narrower bandwidths become imprac tical. Cur­
rent c.c .w. practice is to operate at th is threshhold
of readil y attai nable accuracy-12 w.p.m. and 9 Hz
bandwid th-although anything faster and wider is
feas ible.

Obviously, as the bandwidth narrows, a trade­
off occurs between th e information rate and sus­
ceptib ili ty to interference: a 12 w.p.m. c.w. signa l
has a fa r lower information rate th an an s.s.b.
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Fig . 6-The WA7ZVC frequency stabilizer circuit.

signal , but permits narrowing the bandwidth to 9
Hz, making it possible to eliminate much of the
interference energy that could pass through the
2.1 kHz a.s.b. bandwidth. The total noise energy
passing through a 9 Hz bandwidth is 9/2100 of that
which passes through a 2.1 kHz filter, and hence.
the energy of a 12 w.p.rn. signal needed to suc­
cessfully compete with that noise is correspond­
ingly diminished. The result is the improvement in
siqnal-to-noise ratio. In short, the effectiveness of
the c.c.w. technique is due to the fact that it op­
erates at the proper bandwidth for the most efficient
reception of a c.w. signal of a given speed. The
addition of " processing information" in the form of
accurate pulse length and pulse-phase inc reases
the selectivity of the c.c.w. system beyond that
wh ich the narrow bandwidth would allow on its
own. See fig. 2 for a graphic co mparison of c.c.w.
vs c.w. vs s.s.b. bandwidths.

The frequency stability required to utilize the 9
Hz bandwidth of a 12 w.p.m. signal c learly is far
beyond levels achieved in current practice by either
homebrewers or commercial producers of amateur
c.w. gear. Generall y speaki ng, stabi li ties of 100
Hz (10 5) are co nside red adequate for conventional
c.w. in view of the fact that receiver c.w. band­
wid ths rarel y are narrower than 200 Hz or so. Even
with IC technolog y and active audio fi lter tech­
niques. " ringing" of narrowband filters can hardly

be avoided unless the c.w. signal bandwidth is a
traction of the filter bandwidth. In contrast, the
Petit c.c.w. filter requires drift be limited te 2 Hz
at most. or an accuracy /stability of 10'1. While thi s
magnitude may seem like science fiction to those
accustomed to stabil ities 100 times less, it can be
obtained in the hamshack with care. W7GHM feels
that accuracies of 10'10 are not beyond amateur
practice, but would require a great deal more effort.
Thus far, c.c.w. experimenters have relied upon the
frequency standard design by K4EEU (ham radio,
February, 1974), for the frequency and timing sig­
nals used in the c.c.w. station .

Pulse Length/Pulse-Phase
A codespeed of 12 w.p.m. is based upon a

" pulse" or " bit" length of 0.1 second. or 10 bits per
second. In c.c .w. practice. the "dit" or "dot" of
Morse Code is the basic pulse of 0.1 second, the
"dah" or " dash" is exactl y three times that length,
or 0.3 seconds, and " spaces" are off-period s 0.1
seconds or a multiple thereof. The c.c.w. filter is
set to process incoming signals in blocks of 0.1
second, and the keyer generates bits and spaces
of the exact same duration. The timing signals de­
rived from the master frequency standards insure
an extremely high degree of precis ion in the estab­
lishment of the pulse length. Hence, a c.c.w. signal
exhibi ts precise ly formed Morse characters. Con-
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yentional keyers will produce well-formed charac­
ters, but these will appear of random bit length to
the c.c.w. filter. It is highly unlikely that a conven­
tional keyer wil l either be set to precisely 12 w.p.m.
by the operato r, or that a conventional keyer will
be fo rming bits prec isely at the 0.1 second rate, or
that each bi t will start at a precise predetermined
instant. As a result, the c.c.w. fil ter will not respond
to conventional c .w. signals.

Finally, the c.c.w. signal is disting uished from a
conventional c.w. sig nal in that a pulse will begin
and end at highly predictable, precise, time points.
The c.c.w. keyer employs as its " c loc k" a timi ng
signal from the master frequency standard for the
generation of both " dots" and " dashes" in contrast
to a standa rd keyer, which employs either single or
separate clocks tor the formation of the two basic
character elements. The conventional keyer-clocks
are activated at random instants selected by the
paddle operator. In the c.c.w. keyer, the c locking
signal runs continuously, and the operator must
adjust his manipulation of the paddle to the clock­
ing signal , which determines the precise instants
at wh ich a pulse will beg in and end. The c.c.w.
filter processing periods, similarly, are controlled
by a timi ng signal from the master frequency stan­
dard that precisely duplicates that cont rolling the
generation of pulses in the keyer. As noted ea rlie r,
the Peti t Filter permits a pulse phase ad justment to
offset the slight inaccurac ies between the two
timing signals caused by propagat ion delay effects.
The adj ustme nt of phase at the c .c.w. filter brings
the ini tiation of filter sampl ing intervals into pre­
cise ste p with the in itiati on timings of the distant
keyer so that time-synchronizati on is achieved. The
Petit c.c.w. Filter permits a small erro r in phase of
a few hundredths of a second befo re signif icant
intelligibility is lost.

Summary
A c.c.w. sig nal differs from a conventional c.w.

signal in several respects . First, the frequency
accuracy/stability of the c.c.w. signal is about 100
times greate r than that of the conventional c .w.
sig nal. The accuracy/stabi lity figure of 10-7 is
necessary to locate and keep the c.c.w. signal in
the 9 Hz passband of the c .c.w. filter. Secondly, the
pulse length and pulse-phase of the c.c.w. signal
are precisel y controlled. Each bit will begin and
end at a preci se instant, and each bit will last a
predetermined length of time. With respect to re­
ceiving C .C. W. , the c.c.w. filter analyzes the energy
present in the 9 Hz passband in 0.1 second blocks,
and will indicate the presence of a signal that is at
zerobeat, beginning and ending at predetermined
instants, and lasting the predetermined length of
time ; conversely, spaces indicating the absence of
a c.c.w. signal will conform to the same time d is­
cipline. In comparison to the c.c .w. signal , all other

r.t. energy passing through the filter will exhibit a
randomness and be ignored by it. The function and
operation of the various units of a c.c .w. station will
be discu ssed next.

The CCW Station
The c .c.w. station consists of several units as

fol lows :
1.) A master frequency standard which is capable
of the accuracy/stabi li ty figure of 10- 7 or 1 Hz, and
which provides proper outputs for the va rious tim­
ing signals requi red by the c.c.w. system.
2.) A transmitter/receiver capable of maintaining
the required frequency accuracy/stability to hold
the received /transmitted signal within the 9 Hz
passband of the Petit c.c .w. Filter.
3.) A c.c .w. keyer that can generate the processed
Morse characters in synchronization with the mas­
ter frequency standard.
4.) A c.c.w. filter which is matched to the c .c.w.
keyer and which can perform the time-averaging
function required in order to reconstruct the re­
ceived c .c .w. signal.

These units will be discussed in detail in the fo l­
lowing paragraphs.

CCWKeyer
A conventional keyer is easily modified for c .c.w.

operation. The modification consists of di sconnect­
ing the keyer's internal clock, and substituting a
timing signal f rom the master frequen cy standard
as the new clocking signal. The cloc ks of standard
keyers begin upon command from the ope rator as
he depresses the paddle. The c.c.w. keyer is differ­
ent in thi s respect. The clock signal is runn ing co n­
tinuously and provides the commands for the be­
gi nning of a bit in preci se step with the timing
signal from the frequency standard. The operator
must therefo re fit his manipulation s to the keyer.
Since the clock in the c.c.w. keyer in itiates a pulse
period eve ry 0.1 second in the classical c.c.w.
system, and since the paddle may be depressed by
the operator at any point during that 0.1 second
period, the actual keyer output may lag behi nd the
padd le up to .0999 etc seconds, depending upon
how early into the previou s pe riod the paddle was
depressed . Experimenters report that this aspect of
using the c .c.w. keyer is a problem at first, but that
after a few OSO's, one becomes readi ly accus­
tomed to it. W7GHM and W6NEY are exploring
various methods of artificially removing the clock­
paddle lag, so that the operator hears an audio
signal in step with the paddle whi le the transmitted
signal is actually lagging an ave rage .05 second
behind.

WA7ZVC's modification of the CMOS keyer by
WB2DFA (ham radio, June, 1974) for c.c.w. opera­
tion is shown in fig . 3. 'SW1 pe rmits selection of
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with existi ng equipment using signals derived
digitally from th e master frequency standard. Gen­
erall y, a frequ ency reference signal from the
standard is phase-locked to transmitter/ receiver
local oscillators through addit ional c i rcuitry and
corrects any drift that occu rs during operation. Two
approaches have been successfully used and are
similar: first, WA7ZVC's modification of a TenTec
PM-1 with its single local osci ll ator; and second.
W6NEY's modification of a double-conversion
Heath 5 8303. Their operation follows.
1.) WA7ZVC System. The fi rst practical c.c.w. sta­
tion was assembled by WA7ZVe and used for the
fi rst on-the-air c.c.w. contact in January of 1975.
A Ten-Tee PM-l was used because of its low cost
and the fact that only one free-ru nning oscillator
required stabi lization. Also, WA7ZVC wanted to
illustrate that, with th e c.c.w. technique, even the
simplest of gear could be converted to c.c.w. Fig.
5 Shows the WA7ZVe C.C.w. station. What is of
interest to us here is the frequency stabilization
unit , shown in fig. 6. Its operation is described in
the following parag raph.

A sample of the v.t.o . ou tput is squared up by
0 1 and Ul and passed on to U2, a digital Ie mixer.
The 3550.000 kHz harmon ic sig nal fr om the master
fr eq uency sta ndard is mixed in U2a with the
sampled signal to produce a 50 kHz -+ (undesi red­
d rift) signal, which is then passed to the transmit
offset and receive offset chai ns. That signal is
mixed in U3a with a 50.000 kHz signal fr om the
sta ndard, and if there is a difference in frequency.
U3a generates a control vo ltage proportionate to
the amount of difference. That control voltage is
applied to the varactor tuning diode which has
been added to the TenTec PM-1 v.f.o. board, caus­
in it to pull th e v.f .o . back to a 3550.000 kHz fre­
quency. The same process occurs in the receive
offset cha in, except that in U3b. a 1 kHz difference
with respect to the 50 kHz reference signal and the
50 kHz t (undesired-d rift) v.f.o. sample signal is
desi red. This 1 kHz dif ference is importa nt. The re­
ceiver will be 1 kHz away from the desired 3550.000
kHz c.c .w. signal and produce the necessary 1 kHz
audio output to the C.C.w. filter. If the mixed signal
from U2b does not exhib it the 1 kHz difference be­
tween the v.I.o. sample and the freq uency standard
reference signal . then U3b produces a control volt­
age that causes the varactor tu ning diode to pull
the receiver frequency to produce the desired 1
kHz offset at 3449.000 kHz or 3551 .000 kHz.

The phase-lock approach used by WA7ZVe in
the simple PM-1 is applicable to more complex,
multiple conversion receivers such as W6NEY's
88303. We will continue our discussion of stabil­
ization techniques, as well as the Petit c.c.w. Filter
itself, in the next installment of this paper.

(To Be Continued)

G.E. MAlE13. 40·50
MHz, 6112 volt. 30 watts.
vibrator power supply,
transmitter narrow band.
receiver wide band. A
complete unit. not opee- W 14", H 6'12", 0 15"

:~~pn;~~r:~~4~~~.~~'$2800

6 METER F.M. SPECIALS

MOTOROLA T51G series, 40-50 MHz, 6/12 vol t, 50
watts. vibrator power supply, transmitter narrow
band . receiver wide band. A complete unit, not

operationally checked­
out, less accessories.
shipping weight 60 Ibs.

ReceiverI Transmitler Stabilization
No available amateur gear is capable of the

frequency accuracy /stability of 10'. or 1 Hz, re­
quired for c .c.w. operation. However, it is possible,
through synthes is techniques. to achieve that figure

Master Frequency Standard
The frequency standard is the heart of the C.C.w

system. All signals for operation of the receiver!
transmitter, C.C .w. keyer, and C.C.w. filter, are de­
rived from it. The classical c.c.w. system described
Inthis paper uses a 4 MHz sta ndard, but, as noted
earlier, this is entire ly arbit rary and relative to the
designer's desires. The standard cu rrently used by
c.c.w. experimente rs is desc ribed by K4EEU (ham
radio, February, 1974). It is a high accuracy, tem­
perature compensated 4 MHz crystal oscillato r with
IC dividers to obtain 18 preci sion frequency out­
puts in the 1 Hz-2 MHz range. In order to provide
timing signals not derived in the K4EEU standard,
an additional divider circuit employing five IC's is
added to the unit, as shown in fig. 4. Furthermore.
the use of one standard is optional-W6N EY uses
three separate ones in his setup. Accuracy and
stability is the essential factor.

either conventional or c.c.w. operation. Fig . 38
shows mods fo r the popular "Accu-Keyer."
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In an evening or 'wo you can 'urn your v.o.m
in'o four additional ins'rumen's you'll wonder how
you did wi,hou'.

Versatility And The V.O.M.

BY DOUGLAS L. JONES'. K3AAY
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Rerrv;>ve from circuit.

New connection to J6

NOTE :

.J, )>-- - - - --....::,-0"-·--I B, \V

)
-'-I~--- New connect ion to Js, TB._.

Fig. 1-Partial schematic diagram of a typical v.o.m.

18 inches insulated wire
1 inch spaghetti
3 Dymo-Embossed labels

(NEG., 1.5, 7.5)
Modifications (Refer to Fig. 2.)

Unsolder the connection of R-13 from J-5. Care­
fully straighten this lead . Slip a 1 inch piece of
spaghetti over the exposed lead. Carefully bend
the lead around the switch post (see diagram) .

Remove the black lead from J-6. Bend it back on
itself and tack solder it to the top connection of
TB-2, where it originated.

Solder a wire on connection 2 of the battery
board and solder the other end to J-5.

Solder a wire on connection 1 of the battery

of the D battery, a second connection from J-6 to
the positive side of the four AA (series) batteries
and the modification is complete. lt is really as
simple as that.

Included here are explicit step-by-step instruc­
tions for the EICO model 565:
Materials Required:

d.c. ~ ~-~M--j
5000 r

• J. >---::---,

Most amateurs have available as a part of their
test equipment, a v.a.m. (volt-ohm meter) . It is a
fairly accurate piece of equipment that a person
would never think of modifying. Many people seem
to have a quirk about drilling holes in a piece of
commercial electronic gear. Described here is a
no-holes modification to an existing v.o .m. that can
increase its usefulness around a typical ham's
workbench.

While tinkering about the bench, amateurs often
have a need for a small d.c. power supply to run
transistorized projects. The meter can supply the
necessary d .c. voltages while still retaining the
original functions of a v.o.rn. Just the 5000 volt
ranges will be sacrificed; the rest of the meter
circuitry remains intact. The batteries normally used
only on the ohms ranges can double as a perfect
small d.c. supply.

An EICO model 565 v.o.m. is typical of the in­
struments that can be so modified, other brands
can be adapted too. The model 565 has voltage
ranges (a.c. and d.c.) of 2.5, 10, 50, 250, and 1000
volts. By use of two additional resistors and two
additional jacks (lower riqht-hand corner) the de­
signers also have it covering 5000 volts a.c. and d.c.
It is seldom that an amateur measures a voltage in
the 5000 volt range. These two jacks can be for a
more useful purpose in tooay's semiconductor
world.

Fig. 1 is a partial schematic of the v.o.m. Re­
sistors R-12 and Rw13, the multiplier resistors for
the 5000 volt ranges just seem to be added to the
circuitry as an after-thought. Removal of these two
resistors does not change the basic function on
any of the volt., amp., or ohm ranges.

A wire connection from J-5 to the positive side

*2271 North Mill Road, North East, PA 16428



Fig. 2-PicroriaJ diagram of the v.o.m. shown in fig. 1.

Fig. 3-Voltag e measurement using one probe technique.

Conventional current
•

o

Audio Generator Plug-In Module
For troubleshooting in all types of amplifiers, no

one will dispute the usefulness of an audio gen­
erator. This unit exhibits perhaps the minimum
number of active and passive co mponents neces-

Fig . 4-How to read total current of a circuit.

with respect to the negative -end of ttre circuit.
Fig. 4 shows how tots I current readings of the

circuit can be taken with the connections as shown.
As is usual, you start on the highest current range
and work down.

Ohmmeter readings are not taken with power
supplied to a ci rcuit, so even with the modifications
there is no problem ; it is just not done. Remove
the power to the circuit, then take the ohmmeter
readings.

The normal life of batteries in v.o.m . applications
is usually quite long, sometimes a year or more.
As can be expected, since they are now serving
as a power source, their life expectancy will be
somewhat less. As with any batteries, the heavier
the current the less the life expectancy. A direct
short will naturally ruin any power supply.

Plug-In Adapters
We can now discuss three separate plug-in adap­

ters to the v.o.m. to further extend the usefulness
of the unit. Construction and use of these plug-in
modules relies upon the fact that the previously
mentioned modifications to th e meter have been
made.

The three adapters will plug directly into the
front of the modified meter. The adapter circ uits
will then uti lize combinations of the power supplied
by the batteries in the v.o.m. and the basi c voltage
and current reading capability of the meter. Each
of the plug-in adapters performs a testing functi on
of its own ; these functions are all at some time
needed at an amateur's workbench.

Conservative estimates are that you will only
have to buy new batteries every few months. But,
as you will learn to appreciate, it is most conven­
ient to have this d.c. power source available.

". -+ +7.5 _

0': //
/! / -,

<

j:r:
/#

board and solder the other end to J-6.
Return the meter to the case and secure it.
Place the label marked (NEG.) over the -10 AMP

marking.
Place the label marked (1.5) over the d.c. 5000

volt marking.
Place the label marked (7.5) over the a.c. 5000

volt marking.
Modifications on the meter are complete. If at

any time you would rather have the 5000 volt range
capability, the parts have been retained in just
about their original positions. In a matter of mo­
ments the meter can be returned to factory speci­
ficati ons.

You will now have available three d.c . voltages
for semiconductor experiments ; they are 1.5 volts ,
6 volts , and 7.5 volts d.c . These voltages are in no
way cu rrent limited . Notice too that other than the
5000 volt ranges, the entire capability of the v.o.m.
is intact.

For th e 1.5 and 7.5 volt supplies, there are some
other unique features. Figures 3 and 4 will give
you more ideas of what can be done with this set­
up. These ideas stem from the fact that at all times
the negative of the 1.5 and 7.5 vo lt supplies have
a comm on negative with the meter ci rcuit ry.

Fig. 3 shows how d.c. voltage readings can be
taken using only one probe. All voltages are taken
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Fig. 7-A transistor checker plug-in modu le.
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Fig. 6-A capacitor comparator plug-in module.

made here. The square-wave output current is fed
to the comparator bridge wh ich is composed of a
standard capacitor (.02 uf precision) and a 50
K~ohm linear potentiometer. The potentiometer will
have a logarithmically calibrated scale (.02 uf in
the center).

A balanced output is taken off the center of the
bridge, fed th rough a transformer then into a diode
bridge rect if ier. The d .c. output of thi s bridge is
the only means of base current for the following
d.c. amp lifier t ransistor.

The transistor load is a 100 K-ohm resisto r,
shunted by the 2.5 vo lt meter. Null or balance of
the compa rator bridge is indicated by a sharp rise
in vo ltage on the emitter.

A scale ca n be easily fastened to the 50 K linear
potentiomete r, and then ca librated by comparison
to a substitution box.
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1. 5 w. I<0 m

J 5 .....dJ•

_.001
I

82 1<

2N404',.--.J

I:~ lB '
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sary for such an oscill ator, while sti ll retaining
puri ty and good amplitude.

The circ uit IS a brldqe-T oscillator. The S IX

passive co mpo nents serve to give a 180 degree
phase shift at one and on ly one frequency (approx­
imately 1000 Hz.). The common emi tter configu ra­
tion brings back an in-ph ase or regene rative
condition while providing the necessary amplifi­
cation.

The collector is biased with the 8.2 K load re­
sistor; the base is biased by means of the two
series resistors in the feedback path.

The .001 uf capacitor serves as a d.c. blocking
to the load amplifier. (d .c. blocking in both dl rec­
tions.) A .001 uf is rather light coupling and will
prevent loading down of the oscillator; it can work
into as low as a 1 K-ohm load.

The transistor type utilized was a type 2N404.
Any PNP transistor will probably work ; the unit was
found to oscillator with an hn; as low as 35 (taken
at 1 rna. l, and 7.5 v Vn:.)

Fig. 5-An audio generator plug~in module .

A a-root coaxial cable allows easy use of thi s
oscillator with any load amp lif ier. Further construc­
tion procedures will be discussed late r in th is
artic le.

Capacitor Comparator Plug-In Module
Five stan dard principles or circuits are util ized

in this plug-in. They are:
1. A collector-coupled astable multivibrator.
2. The use of high frequency a.c . fo r driving a

bridge circuit; the bridge contains a standard
capacitor and an unknown capacitor.

3. The transformer coupling fo r maintain ing a
balanced relationship between currents.

4. A d .c. bridge rectifier circu it.
5. Use of a transistor as a d.c. amplifier.
The circu its are standard and straight forward .

Few parts have any critical value. These will be
mentioned .

The a.c. generato r is an R-C collector-coupled
multivibrator. Standard texts do a yeoman's job
describing th is circuit and no attempt shall be



--- ------$----
Fig. B-Template lor

use with the Eico 565.
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SCALE 1:1

Fig . 9-Ufilizing inexpensive plugs for mechanical and
elec trical connections.

It does appear as a rather odd circui t or per­
haps an odd way to do things. Please remember
the starting specifications: a plug-in board for an
existing meter modification, and the negative of
the meter is permanently fixed to the negative of
the power source.

Transistor Checker Plug-In Module
After an initial ohmmeter check of the t ransistor,

base cont rol over collector current can be estab­
lished by use of this plug-in module.

In Fig. 7 (refer to the inset diagram) for a PNP.
1" is monitored and is seen to vary as a fun ction of
It•. For the NPN, I.. is seen to be a function of I., ; and
for all practical purposes, I,. equals I,..

Since 1.5 vol ts d.c. is util ized, the danger of in­
sertion of the transistor incorrec tly and harming
something is mini mized. The transistor socket (or
clips as was used in the prototype) were labeled
E - B - and C. The power is from the internal
batteries of the meter while the ammeter function
of the meter is simultaneously being used.

An amazing thi ng is noticed if a transistor is in
the socket correctly, but the NPN-PNP reversing
swi tch is wrong 110 sti ll has control of the co llector
... now the emitter. This is described in the Ebers­
Mol l equivalent as ec normal and 0: inverted.

The 1 K-ohm linear potentiometer can be cali­
brated with 11 dots. Since the ends of the poten­
tiometer are not reversed with the switch, the dots
will take on di ffe rent values for NPN or PNP units.

6 32 nu ts

H"",,J - " _8 F,1_1 :.
J;O.; - e1 ~ - ~

G'ound lug' u

A first approximation wou ld give a fairly accurate
110 of 15 microamps per dot. So, 11 dots wou ld
cover 0 to 150 mlcroamps 110 .

The meter is normally switched to the 10 mao
range; a rough approximation of P d.c. can be
found by the expression:

Jl d.c. ; -II,
r,

Construction
All three plug-in modules described were de­

signed to be adapted to the EICO model 565.

Parts layout is not critical. Fig . 8 is a template
for cutting and drilling Vector board. The holes are
spaced to match the panel jacks on the EICO
meter.

On these projects, not al! jacks are used for
elec trical connections. The audio generator, for
example. utilizes just the power jacks. In such a
case, the other plugs can be used for mechanical
support .

Fig. 5 shows a detai led close-up of inexpensive
plugs for mech anical and elec trical connections.
The pin plug is sweat-soldered to the 6-32 bolt.
The 2 nuts serve as spacing so if flea clips are
used they will clear the meter knobs. Other inex­
pensive hardware can be utilized : a fahnstock clip
serves as a cable-pull; three alligator clips securely
mounted can serve as a transistor socket with ver­
satility for lead spacing and di mension; and entire
sub-modules can be mounted on terminal strips.

Conclusion
Whi le the use and accuracy of the described test

ci rcuits is limited, they serve to introduce you to
the idea of plug-in modules or adapter circuits for
you r v.o.m. With yo ur v.o .m. investment you have a
qual ity instrument whose functions and usefulness
around the workbench can be g reatly increased. _
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Here's an interesting project that is guaranteed to
fill your building and operating time with solid
enjoyment. James is the father in the father and son (Stephen,
WA2CLG) team that brought us the DCX/CLG SSTV Monitor in
December 1975.

I

I

The
WB2DCX

Plumbicon
SSTV

Camera
Part I

BY JAMES E. McKEOWN" , WB20CX

Introduction

O ne of the problems with any specialized com­
munication system such as SSTV (Slow Scan Tele­
vision) is the high cost of equipment. Numerous
articles have been written on SSTV monitors, but
cameras have rarely been documented. One type
of camera often homebrewed is a Plumbicon cam­
era. This is due to the availability of used Plumbl­
con image tubes at commercial television stations.
The Plumbicon tube is similar to a Vidicon in con­
struction but has several inherent advantages. One
advantage which makes this tube eminently suit­
able for SSTV is that the dark current of this tube
is extremely low producing a less "noisy" image
with a minimal amount of objectionable "sticking."

Until now most Plumbicon cameras have pro­
duced a soft focus when running in the slow-scan
mode. This camera produces excellent focus, and

'17 Seneca st., Sidney. N.Y. 13838

is extremely sensitive, thus allowi ng its use in semi­
darkened rooms as used in viewi ng P-7 phosphor
moni tors.

Although this camera is relatively simple, it re­
quired approximately 250 hours of development
work on the part of W82DCX. The camera contains
only 3 transistors, and makes liberal use of inte­
grated circuits.

Theory Of Operation
Timing Ci rcuit ry :

The purpose of the timing circuitry is to provide
5 millisecond horizontal sync pulses at a 15 Hz
rate and 30 millisecond vertical pulses every 8.33
sec. The voltage controlled oscillator of the 565
phase-locked loop (Iel) runs at a f requency of 2400
Hz. This frequency is then divided by 2 to produce
the 1200 Hz sync frequency (see output circuitry).
The 1200 Hz signal is then d ivided by 40 to produce
60 Hz which is fed into the PLL compa rato r and is

J U"" 1977 • ro • 'to;.



Fo cus coil

A lumInum fOIl lin ing

to 10 il

Solder target lead to
lo wer contact only

Fig. 1-Detaifs of target ring and front-end piece .

compared with the 60 Hz line frequency, thi s pro­
cedure maintains all frequenc ies to a high degree
of accuracy since they are locked to this 60 Hz
reference. The 60 Hz signal is further divided by 4
to produce the 15 Hz horizontal l ine rate. Th is 15 Hz
rate is used to trigger half of a 74123 dual mono­
stable thus forming the 5 mil lisecond horizontal
sync pulses. The 15 Hz is also divided by 128 to
produce the vertical timing for a 128 line SSTV
picture, this signal is fed to the other half of the
74123 thus forming the 30 millisecond vertical sync
pulses.

Sweep Circuitry:

The sweep circuitry produces a raster on the
photosensit ive lead-oxide target inside the Plumbi­
con . Both the vert ical and horizontal sweep circu its
are ident ical except for the capacitor values, so
only one sweep circu it will be discussed. The
sweep ci rcui t is merely a free integrator us ing an
operational amplifier with capacitive feedback pro­
ducing a sawtooth waveform at the output. The
reset circuitry is slightly different than normally
used in that a transistor is not required to dis­
charge the integrating capacitor. In the configura­
tion chosen for this appl icat ion, a high energy
posit ive goi ng pulse is coup led into the inverting
input producing a sudden reversal of the integral­
ing act ion. The diode in parallel with the integrating
capacito r ensures that this capacitor discharges to
a fixed vol tage ensuring that the vol tage sweep
always starts at the same level. The trim resistances
A21 and A22 vary the d.c. bias on the non-inverting
input of the sweep amplifier-integrators, allowing
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adjustment of horizontal and vertical position. The
sweep amplitude is adjusted by varying the res is­
tance in series with the deflection coils. Since the
sweep frequency is relat ively low and scan coil
induct ive effects are neglig ible, a linearly varying
voltage across the coils produces a similar current
waveform within the coils, which in turn produces
a linearly changing magnetic flux causing the elec­
tron beam to be scanned across the Plumbicon
target. The deflection coils are designed to pro­
duce 1 gauss (10-( weber/tnt) of magnetic field
strength for every volt across the coil.

Video Amplifier:
The video amplifier used in this camera is rela­

tively simple but required most of the development
work to produce enough gain and stabi lity for
practical use. Previous Plumbicon camera ci rcuits
used a.c. amplifiers and relied on a 10 kHz. carrier
to couple the signals through the ampl ifier. Th is
amplifier is entirely d.c. coupled producing good
low frequency response which increases the reso­
lution. ICll forms a differential pair of high-input
impedance non-inverting amplifiers. The inputs of
these amplifiers are similarly biased to the same
d.c. level resulting in a differential voltage which
is proportional to the target input signal. The use of
th is amplifier configuration tends to reduce drift
and improves the rejection of spurious signals such
as hum. One of the amplifier inputs is connected
directly to the target providing target bias . Con­
trast adjustment is attained by varying the ga in of
th is differential amplifier pair. The output of th is
amplifier is coupled to the gamma correction ampli­
fier (Y2 of IC12) which produces a linear brightness­
voltage correlation. Any imbalance between the dif­
ferential amplifiers is corrected at the input of the
gamma correction amplifier by use of the balance
control. The output of the gamma correct ion ampli­
fier is further amplified by the remaining half of
IC12 where the black level is set. The output is now
a composite video signal with a net negative d.c .
level, th is signal is fed to a clamp circu it wh ich
limits the swing going into the voltage controlled
oscillator. The voltage controll ed oscillator pro­
duces a vary ing tone between 1500 Hz (black) and
2300 Hz (white). This tone is coupled via a tran­
sistor to the output circuitry.

Output Circuitry:
The output circuitry is merely a gating system

that couples the 1200 Hz signal during the time of
the sync pu lses , and the veo outpu t (with video
information) at other times to the main output. A
trim resistor (Al l) is provided to adjust the output
voltage level wh ich is capac it ively coupled to the
monitor and transmitter. The sync pulses are also
combined in th is circu itry, the resulting sync signal
being in turn coupled with a transistor to the Plum­
bicon cathode to provide retrace blanking.
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Construction
Deflec tion Assembly:
The fo rmer for the focusing coi l has a minimum in­
side diameter of 1.750 inch es. The end pieces are
% inch model airc ra ft grade plywood, 2 3/-4 inches
square. The front end piece has fou r %2 inch hol es
on 2 V4 inch centers. See f ig . 1.

End pieces are glued to the former with a wh ite
glue. Drill a k"6 inch hole from the bottom edge of
th e front-end piece through the former to accom­
modate the target lead. Paint with flat black paint.
Drill a ~2 inch hole throu gh from edg e of back-end
piece to accommodate yoke locking screw. Dri ll
a k"6 inch hole cl ose to fo rmer fo r sta rt-lead of focus
coil. The finish lead ho le should be k"6 inch diam­
eter and K6 inch min imum from fo rme r in rear end
bell. Mount the former on the pieces cu t from end
bell and wind 6000 turns of number 32 enameled
wire. Th is is about 3/4 lb. and should have between
450 and 500 ohms resistance when co mpleted.
When 12 volts is ap plied ac ross the coil th ere
should be an axial magnetic field strength of about
15 gauss within the coil.

The target ring as seen in fig. 1 is mad e from 1V2
inch 0 0 by 1V4 inch 10 plastic tub ing. A V2 inch
length was used. Three notc hes were filed longi­
tud inally on the inner d iameter to provide a recess
for the wiper springs. The wiper sp rings were cut
from 0.006 inch beryllium copper sheet (hard tem­
per), but a piece of tin can would do.

Three pieces of VB inch square wood were cut

V2 inch long. These we re epoxied to the oute r
diameter of the plastic ring.

The shie ld ing inside th e focus coil (fig . 1) is

Front view of the deflection assembly. The shie lded wire
for the target lead can be seen coming from the tett 01
the end-piece instead of the bottom as the unit is on

its side.
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Fig. 3-Foil layout of the
rim ing circuit board (foil

side).

heavy duty aluminum foil. This was cut to give a
J.{, inch gap at the top prior to placing the foil insi de
the coi l assembly. The foil was laid on a fla t sur­
face and coated on one side with 3M Sprayment"
(contact adhesive) . The inside of the co il was then
simi larly coated. When dry, the foil was roll ed
sticky side out on a 1V2 inch diameter cardboard
tube. A piece of wax paper was then lightly ro lled
over the sticky side of the foi l. This tube was then
inserted into the focus coil and correctly oriented,
at which time the wax paper was removed and the
foil was secured by rolli ng the tube around the
inside diameter of the focus coil. The rear protru­
sion of the foil was th en trimmed with a sharp knife
flu sh with the rear face. The front was cut V2 inch
long the n laterally cut and folded outward to form
a rising sun pattern. Sprayment was again used to
secure this. The target lead was th en inserted

Rear view of the deflect ion assembly. The yoke locking
screw can be seen on the top.
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through its hole and the shield was soldered to the
aluminum foil. This was accomplished by using
plenty of solde r and pre-ti nni ng the foi l by rubb ing
the fo il with a hot soldering iron . Do not rub too
hard or you will rub through the foil.

Now lightly sand the three blocks on the target
r ing until it j ust fits inside th e front end of the focu s
coi l. Pull the inner lead of the target co nducto r for­
wa rd. Pre coat the three plywood pieces on the
target ring wi th epoxy and insert into the front of
the focus coil. This ring should be flush with the
front face of the coi l. In any instance it should be
no more than V4 inch behind the front face or prob­
lems with optical focu s will ensue. So lder inner
lead to wiper and epoxy lead in place.

The yoke assembly tube was 1V4 inch ID by 6%
inches long. See fig. 2. Wrap with aluminum foil and
ce men t with Sprayment . Cut fo il to give a J.{, inch
longitudinal gap when in place. Using this gap as
a reference, temporarily wrap 1 turn of plain white
paper tightly around the tube. On the under and
oute r faces of one edge of this paper, mark the
sta rt and finish with a penc il. Remove the paper
and fold so that these marks just tOU Ch, fold again.
Thi s establishes the location of the four def lection
co ils around the tube. Using thi s paper, mark at
each end of the tube the remain ing 3 loca tions.
Cut J.{, inch longitudinal slots in the foi l starting Vol
inch from the fron t of the tube. Mark the position of
of the deflection coi l holes 2% inches from front of
tube and drill fou r J.{, inch pilot holes then four V4
inch holes. Using sprayment.e coat enti re outer
face of tube with brown paper. Accurately measure
the inside diameter of the focus coil. On an % inch
piece of plywood , draw 3 ci rc les of th is di ameter
with a compass. Using a 1V4 inch hole saw, cut 3
holes inside these ci rcles. Wrap a piece of coarse

(Continued on page 70)
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ADRIAN WEISS, K8EEG

KBMFO a t his operating position .
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of contest work thrown in for good
measure. Much of my DX'i ng has
been done with center-fed zepps and
dipoles. Of my 316 countries, over
300 were with this type of antenna.
At present my antenna sys tem co n­
sists of a Mosley Classic 33 trl ­
bander on a 40 fl. tower. I use the
tower to support inverted Vee's,
zepps for the lower bands. My OTH
is on a city lot about 150' x 50'. Until
recently, I always ran under 100
walls, and I still use low power ex­
cept for chasing new countries or
while putting in a concerted contest
effort.

My first ORPp activity was in the
mid-60 's while a student at Michigan
State University. The club station,
WBSH, had an excellent 20m beam.
One day when I had a large pile-up
of Europeans calling me, I cranked
the Col lins 32$3 down to 5 watts out­
put. Amazingly, the Europeans were
sti ll ca lling me, and even an EP2
ca lled in to say that I was gett ing
into Iran very well! My ORPp act iv ity
was shelved unti l the summer of
1973 when I bui lt a Heathkit HW-7.
Wi thin a couple of weeks I had
worked about 20 states on 40 meters,
bu t the contacts were very diffi cult
to make and I found myself losing
in terest rap id ly. It was not until some
time later that I d iscovered that the
HW-7 had a bug in it, and that my
difficulty was understandable in view
of the fact that I was running less

(Contin ued on page 72)
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The pretty young miss holding the QRPp
DXCC trophy for bettor viewing is Mari­
anne Schuld, friend of KBEEG, and cur­
rently enrolled as an art studenl at the
Univ. S. Dakota. Ironically , Ma rianne is
from Glen Head, L.I., just across the bay
trom Cowan Publish ing , and had to come

to South Dakota to be discovered.

rather dramatic fashion-to demon­
strate to the world that very low
power, coupled with operating skills
and knowledge, is capable of putting
a signal anywhere on this globe
hurtl ing through space . I am anx­
iously awa iting the first packet of
100 OSL's fo r DXCC MJLLlWATT­
that seems to be the real achieve­
ment at present ! The present column
is intended as a commem oration of
the achievements of KBMFO, winner
of QRPp DXCC # 3, and W6POZ,
winner of QRPp DXCC .::t4, ALL sse
#1 . Let's let them share thei r exper­
ience with us.

KBMFO, Don Karvonen (4433 14th
SI. NW, Canton , OH 44708) , writes:

" I was first li censed as KN8MFO
in 1958, with the N bei ng dropped in
1959. I have been mainly ac tive in
OX chasing on c.w. with a good deal

A t one time, the cha llenge of
working 100 coun t ries wi th less th an
five walls ou tput seemed to be " im­
poss ib le." None had ever done il as
far as the records show, and every­
one figured that it was rather absurd
to off er a trophy for something thai
coul dn't be done. So, when I made
the official announcement, as edito r
of the now-defunct The Milliwatt:
National Journal of QRPp, in April ,
1971 , 01 the DXCC QRPp (5 watt)
and DXCC MILLIWATT (1 walt)
trophies. 1 seemed to be undertak­
ing a reasonably safe economic
venture-the awards program could
never cost much if no trophies had
to be purchased and awarded. As it
turns out. DXCC MILLIWATT has
bee n the only " impossib le" chal­
lenge and correspondingly econom­
ically " safe" award. K40 CE, W2GR R,
K8M FO, and W6PQZ have qualified
for and received DXCC QRPp t ro­
phies .::t1 -4, and K2KUR (N2AA) is
awaiti ng receipt of #5. DXCC QRPp
is thus achieving its objective in a

·63 Suburban Estates,Verm illion, SO57069

The " Almost-Impossible"
Challenge-QRPp DXCC # 3 & # 4

W6PQZ at the desk wi th the " old " set-up
which included QRO gear and the Argo­

naut 505.

The art of very low power operat ing



IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER•.•

It was probably this one .

The RPT 1448, RPT 2208 and RPT 432 are self-contained - all sol id
state machi nes. Conservatively rated, high quality components, assures
EXCELLENT RELIABI LITY. Careful consideration has been given to
both interfacing and control flexib ility.

RPT 1448 or RPT 2208 Kit $465.96
RPT 4328 Kit _ 515.95
RPT 1448 or RPT 2208 factory wired and tested __ 695.95
RPT 4328 factory wired and tested 795.95
RPT 50B soon to be announced N.A.
RPT 288 soon to be announced ..•......•....... .............. ........ ..... .... ....•.................... N.A.

WORK ALL REPEATERS WITH
OUR NEW SYNTHESIZER II

Available at these
dealers:
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8I N('I1 ">.I'0"'. NY. 1)901 • 60 7·71J-9IHThe Synthesi zer II is a two meter frequency synthesizer.

Frequency is adjustable in 5 KHz steps from 140.00 MHz to 149.995 MHz with
its digi tal readout thumb wheel switching. Transmit offsets are digitally
programmed on a diode matrix . and can range from 100 KH z to 10 MHz. No
additional components are necessary !

Kit $169.95 Wired and tested . •.•.. $239.95
Export pric~s slightly higher.
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ens·neer.ns
TilE WORLD'S ~IOST CO~IPLETE LINE OF VHF-FM KITS AND EQUIP~IENT

27.50
11 . 50
15.00

8.50
12.50
12.50
17.50

RX28C.•

RX2B('W/T .
RXSOC Kit .

RXSO<:WfT
RX 144(' Kil

IU I44CW/T
RX220C KII .

RX220CW{T
MX4J2C Kil.

R X4 J 2C wrr

28-35 'oJH•• '" ,cu,ver "" ,1> 2
pole 10.7 MHz cryslal f,ll"< ..
...me.s aboyc-wired & In-Icd
30.1>0 MH z ,nt ....1 2 pol" 10 .'
M Hz «Hlal filt", . . .•...
...me as .boyc~ ..'" cd &. les ' c d
14l,J.! 10 M Hz .n' w /2 pole
10.7 MH. <.Tys'al fill er .•••.
sam e as .bovc - ..';, cd & lnl"d
2 10-240 104 Hz N:Y' w 12 pol"
10.1 MHz cry •••t fil le• . . . . .
Ame.s ._.. -wired & In."d
4 ll "1Hz fev' ...1 2 p,,'c 10.7
"1Hz " 'nta' filte' . ...•...
...m" a••boYc-wired & , ,,, , ,,d

. 5 511.95
I M .9 5

59.95
104 .95

to9.95
11 4 .9 5

to9.95
11 4 _9 5

79 _9S
124 _9 5

R ECEIV ERS RX CF • •

R F28 Kil
Rno Kil
RFl44 D Kil .
RF220() Kil .

RF4J2 Kil ..

IF 10 . 7F Kil

U1 4 S5 Kil .
A S2 Kil ..

..,eeMorJ fille. f ... above ' ecein r kill
lives 70 dB adjac..n l cllannel
,ejec lion .•••••• . . .
10 mlr R F fronl end 10.7 MHI 0111
6 mlf R F ' r"n l cnd 10 .7 MH. 0 ..1
2 m lr Rf fronl end 10 .7 MH , oul
220 MH. RF f ro n l end 10.7 MH.
0101 . . • . . . . . . . .. . . .. . . 17.50
4 J 2 MH. Rt' fr onl end 10.7 MH .
0101 . . . • . . • . . . . . . . . . . . 27.50
iO.7 MHo IF module ind ..des 2
pole c'Y'lal fill., . . . . . .. . .
455 KH. I I' ,c pill' I' M de lector
a ..d io and elch bo ard .

49. 9 5
39. 95
59. 9 5
19 . 9 5
29 .9 5

' "I J 9.9 5
159 _9 5
259_95
2J9 .9 5
159 .95
1J9.95
159.9 5
I J 9.95
159. 95
259_95
2 89_9 5

379. \15

37 \1. 9 5
3 19.95

25.00

25_00

R t - po w• ••m p .....ifed & lesled. e m iss ion ­
(W.nt·SS II/A M

"".....,r Power
InPll1 OUlp .. 1

JW I SOW
l OW 70W
2W 7 0W
lOW 150W
JOW 1SOW
2W 60W
l OW 6 0W
l OW 120W
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2W 40V0'
JOW 80W
l OW 80V0'

sa me a Oat>ove_w ired & leSled .
Ira nl mill.r n dle. 432 MH z ..
..m . aa ab"'e_v, ire d & I."ed .
30 0 m illi w . n , 2 m lf Iran. mi ll er
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2 mlf . 6 0 0 KH ' . p. ced d .. pl.. er.
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a monthly feature by

IRWIN MATH, WA2NDM

M a t hsNotes
A look at the techn ical side of things

arch 1977 installment of multiplexed BCD output which are integrated c ircuit manufactured by
n, we described a simple fully compatible with standard CM- the Siemens Components Group, 186
DVM from Siliconix that OS logic. Typical accuracy of con- Wood Avenue South, Iselin, New
uttt with a small compl e- version is + 0.1% + 1 count. Jersey 08830. This device, thei r UAA-
omponents for consider- Fig. 1 is a functional schematic of 180, ;s an LED Bar Graph Display
ost than commerci al units. the DVM but since there are various Driver. What this chip does, is drive

time we have received considerations In construction as a 12 LED array as a bar graph dis-
ers on the subject and well as certain circuit details , H ;s play from an analog input voltage.
became aware of an even recom mended that you write for the This type of readout wou ld be an in-

DVM, also from Siliconix, LD130CJ data sheet before attempt- teresting departure from the meters,
hf that this informati on ing to bui ld an actual unit. The ad - etc. used for tuning applications, in-
setu l to our many readers. dress IS : SILICON IX, 2201 Laurel- strumentation, display, etc.
M 10 be described this wood Road, Santa Clara, California The recommended circuit fo gel
3 digit unit which means 95054. The circuit can be operated used to the device is given in fig. 2.
axtrnum count ;s " 999." from a + 5V supply or a single ended Here, the value of R, determines the

t consists of an analog to 10V supply if so desired. Power dis- brightness of the display while the
erter chip, and a BCD to slpatlon is on ly 26 mw so battery life value of R, determines the length of
ment decod er chip-thafs would be good. Cost In 100 quan- the l ight bar (or how many LEOs
nverte r chip, the Silicanix tities for the Lo130CJ is on ly $8.75 light). A data sheet from Stemans
;s an 18 pin dual-inline eac h while fhe Fairchild 9368 de- will qtve operating information and

that converts an analog coder is considerably less. when requesting one, also ask for
ge (of any polarity) 10 a For ou r second item this month, the UAA-170 companion data sheet.

Lane, Great Neck, NY 11020. we came across a very interesting This device swi tches lamps sequen-
Fairchild

7 segmenT readouts r- 9368
teen
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tal ly, one lamp at a ti me, instead of 15" 8 LEO 112 req 'd)
in bar graph fashion. ->-f

I IA t this time we wou ld l ike to point +12v.
out that many of the detai ls in opera-
uon an d circuitry of the many inte-

-'grated ci rc ui ts that we discuss In
Math's Notes a,e not always g iven
due to lack of space. A short cour-
teous lett er '0 'he manufacture r of
the device In question wi l l almost 0

always bring a comp rehensive data r - '8 " ,~ 1~ ,. 1] 17 " m

...: n, I
sheet and, in many cases a mult ip le mK I UA A 180
page application note that wi l l not I lMeg

only answer ' he question In mind, I
I

, , , , , , , " -,
but wi l l give many additional appll- 2201<

I T I
cations and information. As a result, I

it is strongly advised that befo re any I
I

circuitry is att empted with any but II
'he most famil iar chips, yo u always

I I 1K
obtain 'he manufacturer's informa-

©
I

tlon. I R,
To aid in this we always give ap- I ,-;- ,OOK

propriate addresses in our co lumns,
I

L-l L-and are concluding th is column with
a l ist of the more requested addresses -
by ou r readers,
Amperex Electronic, Solid State & Fig . 2-Schematic of Ber-Grepn I.C. discussed in text by adding a phofotransistor, as
Active Devices Div. Providen ce Pike , shown in dotted lines, the brightness will vary in accordance wi th ambient lighting

Slatersville, RI 02876 conditions.

Crystalonics Div., Teledyne, tnc., 147
Sherman St., Cambridge, MA 02 140 Fairchild Semiconductor, 464 Ellis Califo rn ia 90245.
Delco Electronics Div. General St. , Mountain View Calif. 94040 Motorola Semiconductor Products,
Molars Corp. Dept. 5146, 700 E. Fir- General Electric, 7 Electronic Park, P.O. Box 2091 2, Phoenix Ariz. 85036
mi n St. , Kokomo, IN 46901 Syracuse, NY. 13201 National Semiconduclor, 2900 Se mi-
E C C Corp., 1011 Pamela Dr., EUless, International Rectifier, Se miconduc-

(Continued on page 73)Texas 76039 to r Div., 233 Kansas St., EI Segundo,

RM2846 - A NEW COMMUNITY
EDUCATIONAL RADIO FIXED

SERVICE AND YOUR NEED TO ACT ON IT
The FCC has assigned RM·2846 to a petition for a new

mul t iple access "Communi ty Educational Rad io Fixed Ser­
vice" (CERFS) and issued a public notice request ing com­
ments from interested parties by June 13, 1977.

This pet i t ion calls for the use of cost effect ive frequen­
cies in the 470 to 930 MHz band with pre ference being given
to television channels 70 through 83 (806 to 890 MHz).
Unattended repeaters [translators}. located on high places,
would pick up low power sound and/or picture signals from
remote terminals and rebroadcast them to cover an entire
community within a service rad ius t o 35 miles or greater. The
sound and pictu re could be picked up on selected UHF chan­
nels on a home T V set. The petition further proposes the use
of "Communicasting" which can be def ined as th e use of
co-channel mu lt ilateral communication to educate the part"
icipants as well as a listening/view ing au dience .

By locating remote terminals in schools, universities, com­
munity centers, l ibraries, hospitals, industrial pl ant s, homes,
etc. electronic classrooms, lecture halls and f orums can pro­
vide an open community telecommunicati ons network for
educational, public service and social service uses. Educat ors

and others, t hroughout the country, should recognize the po­
tentials of such a powerful tool which can both improve the
quali ty of education and significan tly reduce costs.

The peti tion was fi led on January 24, 1977 by the Center
for Advanced Study in Education (CASE) of t he graduate
school, City University of New York and the Com mu ni­
casting Association of Amer ica as co-sponsors.

Comments (an original and five copies prefer red ) should
be sent to the Federal Communications Commission, Wash­
ington, DC, 20554 referencing RM-2846.

Furt her in formati on may be obtained f rom the following:

Dr. Lee Cohen, Director IRDGE, Center for Adva nced Study
in Education, Graduate School and University Center of the
City of New York , 33 West 42nd Street, New York , NY
10036, (2 12) 221 ·3895, 3896.

S. Edw in Piller, P resident. Communicasting Assoc. of Am­
erica, 8 (Birchwood Park Drive, Syosset, NY 11791 , (5161
938·566 1.

June,1977 • CQ • 43



a monthly feature by

WILLIAM I. ORR, W6SAI

Antennas
Design , const ruct ion, fact, and even some fiction

I have observed from time to time
that my friend Pendergast is an un­
pred ictable creature . Today, he
looked quite content. his feet up on
the operating table, smoking a pipe
(unusual for him) as he surveyed his
log book and thought about the just­
completed OX contest.

" Like a hot knife cutting through
butter," he mused. "This is the best
score that I've racked up in years."

A new thought struck him. "Too
bad the old umers didn't have rotary
beams," he remarked. "A good 6­
element Long John on a 55-foot
boom really works wonders on 20
meters."

" Well, we had beams in the good
aid days," I replied. " Why should

'48 Campbell l ane , Menlo Park , CA 94025.
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Fig. 1-Qld timers worked DX with a
simple cage antenna. This is the cage 0'
9BCV (now W'LFH). In 1924 9BCH had
a 10 watt , loop modulated phone trans­
mitter. He tr ied to work Chicago with it
and never did . . . which was pretty good

DX 'or those days .

.... • CQ • J une, 1977

you think that a beam antenna is a
modern invention? I'll admit the real
old-timers got along without a beam
-and did pretty well , too. look at
this photo of the antenna 01 9BCV in
1924 (fig. 1). He's W0lFH now. He
worked his OX with 10 watts and a
cage antenna stung between two
poles. The cage was made up of
bicycle rims soldered to the wires.

" Now jump ahead to 1936. That's
only 12 years later. By then, the rotary
beam was in use on the 10 and 20
meter bands. Here's a sketch of a
popular design (fig. 2). This little
beam was only a quarter-wavelength
on a side. The pattern was bidirec­
uonal , in and out of the drawing.
Actually, the antenna is composed
of two half-wavelength wires, bent
back upon themselves at the end
and voltage fed out-of-phase with a
transmission line section. A sort of
miniature W8JK beam, if you will.

"The beam was called the Signal
Souiner and provided about 3 dB
gain over a dipole."

"That's not very much gain," ob­
served Pendergast.

"True," I replied. "But it is very
effective when there are very few
beams around. And it provided a
simple and inexpensive design
whereby the amateur could get his
antenna up in the clear. look at
fig. 3. This is a photograph of the
Signal Squirter that I erected in 1936.
I used it for a year or two, then sold
it to a friend who used it for many
happy years of OX. It was built
around a framework used to support
a clothesline. Do you remember the
old rotary clotheslines that were in
everybody's back yard unt il the elec­
tric clothes dryer came along? Well,
the rotary clothes dryer framework,
plus bamboo extension arms made
up the structure, strengthened with
strips of wood at the midpoint of the
arms. The antenna wire was strung
around the outer tips. A quarter­
wave transformer section was used,
and the feedline was the famous, old
EO-1 twin-wire transmission line."

Pendergast eyed the dim photo-

graph. " That design isn't half bad,"
he admitted. A gadget built like the
antenna in fig. 2 would make a nifty
antenna for ten meters---only about
8 feet on a side. And you could feed
the quarter-wave transformer sec­
tion with a coaxial line and a balun."

"That's right," I replied. "It proves
there 's nothing new under the sun."

My friend placed the sketch in his
pocket and glanced over at the pile
of mail on the desk.

"What do our buddies out in radio­
land have to say for themselves?" he
asked, as he started to leaf through
the letters.

"look at the interesting letter from
Sam, W4BUO. He's got an antenna
that is not widely used and has had
a lot of luck with it. The original
version was catted a Groundpo/e an­
tenna which was designed by W6­
MUR and was shown in the April,
1959 issue of QST.

"The antenna consists of two
vertical whips, connected together at
the top and spaced about 50 feet
apart (fig. 4). One whip is grounded
at the base (the high current point)
to a set of radial wires. The second
whip is fed with a 50 ohm line at the
base. Each whip has an adjustable
loading coil at the base and the colts
are adjusted to provide the lowest
value of s.w.r. on the transmission
line.

"Sam says he can tune the an­
tenna up on both 40 and 80 meters
by adjusting the coils. He says it
works as well , or better, than a trap
dipole at the same height and is
small enough to fit into his back
yard ."

Pendergast eyed the drawing
thoughtfully, then he said , " It seems
to me that the point of maximum cur­
rent can be varied in position along
the wire by adjusting the variable in­
ductors. I remember an old QST
article by John Reinartz, W1QP,
where he showed an antenna which
had a variable angle of radiation. He
moved the current points up and
down a vertical wire and out along
a horizontal wire to achieve the
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Fig. 2-The popular " Signal Squirter ·' beam antenna
011937-38. This was the tirst 20 meter OX beam before
aluminum tubing became generally available. (Drawing

from " Radio" Magazine)

Fig. 3-The " Signal Squirter" beam at W2HCE in 1936. The bidirectional beam pro­
vided 3 or 4 dB gain which was enough to make the signal head and shoulders
above mos t 01 the other DXers on the band! Sold to W20Q T in 1938, the beam pro­
vided many more years 01 good OX until it was destroyed in a hurricane shortly after

World War II.

angle of radiation he wanted."
" I remember that, too," I admitted .

" It must have been about 1936. Well,
it would be interesting to play with
an antenna of th is type and see if it
is possible to vary the angle of radia­
tion by moving the maximum curren t
from the vertical whi ps into the horl­
zontal wire. Maybe Sam wi ll try this
experiment and let us know."

Pendergast held up a magazine
that he had pulled out of the pile of
mail. " Here's an article about an­
other interesting combination of hori­
zontal and vertical polarization. It 's in
the January, 1977 issue of Radio
Communication, that great magazine
of the Radio Society of Great Britain.
It describes the antenna of FOA XP
who wrote it up in the German mag­
azine QR V. . ."

" From QRV to Radio Communica­
tion to CO, eh?" Pendergast inter­
rupted himself. " It sounds as if
there's a lot of incest in the antenna
game."

I ignored his thrust and said, " The
antenna seems to be a 'half-Quad.'
It is 'upside-down' as far as the W4·
BUD antenna is concerned. That is,
the ends of the wire closest to the
ground have maximum vottaqe and
maxim um vollage at the middle of
the horizontal wire (fig . 5). The an­
tenna is end-fed with a quarter-wave
transformer from a coaxial l ine. The
points of maximum current fall at the
tops of the vertical sections."

" What k ind of radial ion pattern
does it have? Is it horizontally or
vertically polarized," asked Pender­
gas t as he sketched the antenna in
his laboratory notebook.

" Beats me," I rep lied . " You have
high current in both the horizontal
and vertical sections. Why don't you
build one up and find out instead of
ask ing me?"

Pendergast gestured at the maga­
zine, laying open on the desk. " This
whole family of inverted antennas
really derives f rom the long-forgotten
Chireix-Mesny antenna, named after
the two French radio engineers who
designed beam antennas in the early
twenties (f ig. 6). In th is beam an­
tenna, the hall-wave dipole elements
are arranged in the form of saw­
teeth , rather like an array of large
Quad elements. Each dipole element
is driven directly by the one preceo­
ing it. This array is large for the high
frequency amateur bands, but might
we ll be worth investigating for v. h.f.
work. From the point of view of the
radiated field , this arrangement is
equivalen t to an array of parallel
dipoles."

" That' s right," I replied. " Look at
fig . 7. This is one element of the



Fig. 6-The Chireix·Mesny beam antenna is made 01 dipoles arranged in the form of
diamonds. Each leg is a half-wavelength long. The array is fed at the center with a
short double-ended stub. The pattern is vertically polarized, in and out of the page.

(Drawing from " Radio Communication")

A
4" st ub

teen, 3-element Quads that is a real
block-buster. "

" How does G3LHZ switch polar­
ization?" asked Pendergast.

"He has a relay placed at the an­
tenna," I replied. " But he's going to
try circular pol arization next, feeding
each input with equal power, with a
phase shift of 90 deg rees between
the inputs. This can be easily ob­
tained with a quarter-wavelength
section of feed line. Each set of ln­
puts to the Quad loop would then

Fig. 7-The simple antenna of Ted, 286­
8T. (Drawing from " Radio Communica­

tion" )

sis tance of the Quad loop. It was
fou nd that the antenna input was
slightly reactive and a sma ll variable
capacitor of abou t 4 pF was neces­
sary across one set of te rmina ls.
This may have been due to the con­
struction of the array, as the capac­
itor was needed on one set of ter­
minals only.

"Once the antenna was matched
up, it was compared against an 8·
element Vagi which had a gain of 9.5
dB. The new Quad design proved to
be better by 4 to 5 dB using both a
calibrated signal generator and re­
ception of 144 MHz beacon signals."

"Th is sounds like a great v.h .t. an­
tenna," remarked Pendergast, as he
made a gracefu l drawing of the an­
ten na array in his notebook. " I won­
de r why more v.h.I. amateurs don't
use the Quad antenna?"

"More and more are using it," I
rep lied. "One moon-bounce enthu­
siast, K6YNB, has an array of six-

velocity factor of the cable, which is
about 0.67 for the ordinary types.

"Next, G3LHZ built up a 10­
element Quad based upon this de­
sign. It was built of #14 wire loops
suspended on a bamboo pole. The
ref lector and directors were con­
ventiona l z-meter Quad elements .
The ref lector was 22 inches on a
side and spaced 15 inches from the
new Quad, which was the driven
element. The first di rector had 19.5
inch sides, the second director 19
inch sides, the th ird io eighth dt rec­
tors 18.5 inch sides, with all di rec­
tors spaced at 15 inch intervals f rom
the driven element. The overall boom
length was about 11 feet, three
inches.

" The s.w.r. was about 1.2-to-1 at
the center of the 144 MHz band
when a 50 ohm transmission line
was used, the parasit ic elements
tending to lower the radiation re-

solves the problem of different pol ar­
lzatlon that is required on 144 MHz.
That is, vert ica l po larization for f. m.
and hori zontal for s.s.b. And circular
pola rization for the Oscar Satell ite.

"WeH, because the antenna is
square, no voltage shou ld appear
across poi nts A-A' when power is ap­
plied to poi nts X-Xl (fig . 9). And it
fo l lows that when power is appl ied
across Y_Yl , no voltage should ap­
pea r across the equivalent points on
the vertical sides.

" A test loop was bui lt by G3LHZ
and, after adjusting it for exac t sym­
metry, the idea was confirmed, as
an isolat ion of 30 to 40 dB was mea­
sured over a bandwidth of several
percent.

"The radiation resistance of either
pair of inp uts was found to be close
to 300 ohms, so a 75 ohm coaxial
l ine and balun (fig. 10) was used to
feed the loop. The balun length (L)
IS a halt-wavetenqth, allowing for the
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Fig. 5-The half-loop antenna of FOAXP.
The wire is one wavelength long, voltage
fed at one end with a quarter-wave stub
and coaxial line. (Drawing lrom "Radio

Communication")

Fig. 4- The twin Groundpole antenna of
W4BUD. Two whips connected together
at the top provide a loop antenna with
one side at ground level. Ad;ustable load­
ing coils provide plenty of room for ex-

perimentation.

Chireix-Mesny array. 00 you recog­
nize it? It is an end-fed tnverted-v
antenna. This is a sing le band, ver­
tically po larized antenna. The stub
can be fed in any conventiona l man­
ner. Ted, Z668T, uses two of these
simple antennas, one on 14 MHz and
the other (wi th a V-shaped reflector
spaced 0.1 wave length behind it) on
28 MHz. He repo rts that the inverted­
V design is rough ly equivalent to a
half-wave vertical antenna, but ap­
pears to be less noisy and less
prone to fading on reception. On 10
meters, he has a vertically-po larized
broadside beam , supported by a
single mast."

" Interesting," remarked my friend.
"Radio Communication is certain ly a
fine magazine. I enjoy it!"

"One more item in the same pub­
lication. G3LHZ has been doing a lot
of work with the Quad antenna,
along wi th GalBQ. They have de­
veloped an interesting variation of
the Quad loop. Look at fig. 8, wh ich
illustrates three versions of the cen­
ter-fed loop antenna. The first type
(a) is familiar to vhf operators as the
so-called " skeleton slot" antenna.
Type (c) is a three-wire folded di ­
pole. And in between these two ex­
tremes is the square loop configura­
tion of illustration (b).

" Because this antenna is. square,
it can be driven symmetrically, that
is, from the opposite points. This
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RECEIVER and
T R A N S M IT T ER

TA-12B TRAN$MITIER - 40 Wans, 300·600 KHz 11­
3000-7000 MHZ In 3 Ba fl(ls . Four Chan w/separ3te
luning olOSC /l.loadl/lll Colis OeS'llned tOl' CW. MCW,
Req Ext Moo /l.P S VOllage l0f 4/12SK7 /1.31807
Tu lles Size 10 'h ~ 15~t l -. WI. : 40 100 USEO $49 "

PRICES ARE F.O.B. · LIMA, OHIO
Allow lor Shipping Charges

An eve-cetct nna bumper sticker
encouraging the man in the street
to " Tal k to the World · Become A
Ham Operator" is available f rom
CO for 25 cents plu s a 'legal-size
s.a.s.e. Quant ity prices upon re­
Quest. Write to: CO, 14 Vander­
venter Ave., Port Washington, NY
11 050.

R_6481ARR·41 RECEIVER _ 195·550 KHz /I. 2·25
MHzOigilal Tumng in1KHz steps. conr. BFO, Sensi ,
Broal1lSl\arp, Phone, etc" With t7 t eres Voltage
req. 24·28VOC4 A Size 7V, ~ 16~13 " , Wt.: 30 lbs.
USEO Reparable $125" - CHECKED: $175"

FAIR RADIO SALES
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Fig. IO-The four-to-one coaxial balun.
Length (L ) is 0.67 of a free space hall­
wavelength. (lIIustra fions 01 Fig. 8 thru 10

are from " Radio Communications" ).
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Note: Information about Radio Com­
munication magazine may be ob­
tained from the Rad io Society of
Great Britain, 35 Doughty St., l on­
don, WC1 N-2AE. Additional informa­
tion on the K6YNB multi-Quad, 144
MHz beam can be obtained by
writing: Amateur Service Depart­
ment, EIMAC division of Varian, 301
Industrial Way, San Ca rlos, CA 94070.
Ask for Amateur Service Bul letin
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relatively narrow band over which
the parasitic elements operate cor­
rectly. And this restricti on holds true
for the Vagi antenna, too."

"Welt, darn it." sai d Pendergast,
shifting in his chair, " I l ike to work
c.w. at 144.0 MHz. s.s.b. at 145.1
MHz and also t.m. at the top of the
band. How do I cover the whole 2
meter band with a beam and get
good power gain and good front-to­
back ratio across the whole band ?"

" It isn't easy," I admitted. "One of
the best antenna desi gns that ac tu­
ally accompli shes th is is the so­
called l PY (log periodic Vagi) de­
sign. Th e lPY beam will provide
good gain, good tron t-to-back and
low s.w.r. across the whole 2 meter
band. I hope to discuss this unusual
antenna in a forthcoming column."

" You do that! " retorted my friend.
" Now that amateurs are spreading
out ac ross the 2 meter band, there's
activi ty from one end to the next.
And a good , wideband beam antenna
is a great com tcrt when you zip
from one end of the band to the
other! "
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Fig. 9-The "one-third wavelength loop"
arranged lor either vertica l or horizontal

polarization.

have to be adjusted for exactly 50
ohms. G3lHZ found that he coul d
increase the radiation resistance at
the feedpoints by up to 25 percent
by making the driven loop about 12
percent larger on a side. And he
could tune either input to a chosen
resonant frequency by placing a
small shunt capacitor across the in­
put terminals. So the design is very
flexible as far as adjustment goes.
It wou ld appear that this unu sual
driven element could be substituted
for the conventional driven element
in a v.n.t. Quad with little trouble.

" You must remember , however,
that in any Quad design-h.f. or
v.h.f.-while the driven Quad loop is
relatively broadband, the parasiti c
element loops are by comparison
much more narrowband. Because of
this, antenna gain and front-to-back
ratio are only maintained over the

(b ) Centre. Unc .d,.,,,cn
scueee -tc e c

,

Fig . a- Three variations of the Quad loop. At (a) is the so-called " skeleton slot" v.h,f.
antenna composed 0' two "Quad" loops having a common feed point. At (b) is a
square loop, one- third wavelength on a side. At (c) is a three wire folded dipole. All

are " cousins under the skin:'



Pete and All meet 'or 'unch. As guys will, they ta'k0' important things 'ike 'ood, drink, the waitress
and copying code in your head. Copying code in your head?
Yes, read on.

The Phantom Strikes Again
BY AL D'O NOFRIO ' , W2PRO

T he two pushed their way to the back of th e
Blarney Stone, now packed three deep at the bar,
and took seats at a small table in the rea r, among
a similarly dressed luncheon crowd trying to wolf
down a sandwich and brew before retu rning to
their glass walled nine-to-five prisons.

A petite waitress with flaming red hair. puffing
hard from trying to cope with the crush. smiled
weakly and tossed two soiled menus before them.

" How's the pastrami, Franny?" But catching a
look of building annoyance in her face, quickly
answered : " Past rami's Okay with me ... how's
with you AU?"

" Great with me, Pete; we only had it here yes­
terday," he answered, smiling. "but they sure give
you a sandwich. "

" And two very cold steins . . . and we're in a
hurry, Fran, so if . .. "

She whipped the two menus away and was soon
gone in the direction of the deli , whic h fl anked a
side of the bar.

" She dresses li ke 20, admits to 30, and is prob­
ably pushing 40, from the wrong side," said Pete.

"So what's wrong with 40? 1t was my best year,
as I recall ... for several years, in fact." The two
broke into smiles amid their own recollections.

"Well, Alf, I finally did it ... yesterday, " said his
co-worker of more than a score of years. beaming
with delight at his innermost secret about to be
revealed to a waiting world .

"What? You've decided to quit and punch old
Sternman in the gut; to leave all your trading
stamps to the society of wayward female hams ; or
to run away with Frannie to the hinterlands of
Staten Island? You 're not getting any younger."

" Come to think, all three seem to have a ce r­
tain basic ani mal appeal to me ... but if I had to

h "c oose .. .
Fran swished by the table, smac king down two

large frosty ste ins and giving Pete an affection ate
smi le: "Be right back, good looking."

' 1537 Central Park Ave. , Yonkers, N.Y. 1071 0
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"Careful, Pete. You' re spill ing your beer. "
They sipped their beer, co ld and golden, While

fu rtively sneaki ng a side glance at Fran's fleeti ng
departure to the deli.

"As I was saying, Alf, I finally did it. I went for
the extra exam last week-the day you thought I
had a 24-hour virus-and just got a notice in the
mail that I passed. I'm an extra now !"

" Why you old fox, holding out like that. Why
didn't you say something sooner."

" I flunked last time out, remember?"
" Oh, did you?"
"Don't give me that. You gave me the needle

for a week; so I thought I'd play it smart and keep
quiet." "Well, cong ratulations. You can celebrate
by buying the beer."

" Just to show you I'm a sport, I'll pick up the
whole tab . I haven't forgot the little ti ps you gave
me over the past couple months on copying on
paper. Like the one about writing each letter sep­
arately and in easy, big letters to cut the tension
. .. it rea lly works."

"Another good one is th at of shutting your eyes
for a second or two, periodically, whenever you
fee l yourse lf getting tensed up. and copying by
dead-reckoning. It's an old trick, like another one
where yo u use your left hand to cover up what
you've just written down so you can't read it, to
keep you r mind from wanderi ng and losing the
beat. Any little trick that helps you stay relaxed
while copying is worth try ing."

Fran glided to an abrupt stop and plop ped two
generous-sized sandwiches before them . Get you
two more beers?" she asked. Pete nudged his
glass toward her and smi led. She scooped up
the stei ns and was gone in a breath.

"She should try out for th e Olympics," mused
Alf . They nodded and tackled their juicy sand­
wiches with gusto. "Say, how co me she always
gives you three pickles and me only one?"

Pete ju st snapped off one half a pickle and
studied the problem thoughtfully.
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"I really couldn't say," said Pete, wlpmg his
mouth with his free hand. "They sure turn out a
terrific pastrami."

"You never have more than one pickle, and I'm
always asking you for yours and she .. ."

"Maybe I'll get a two letter call now, " mused
Pete . " What do you think?"

"Why? What's wrong with your call? " He
reached over and snatched a pickle from his
friend 's dish.

"Nothing, really. I've had it for better than 35
years now. I was just thinking of an update, so to
speak.

" How long you and Ginny been married?"
"Thirty-two years this November.
" You thinking of updating her, too?"
Pete broke into a broad smile : " No, I guess not

this trip. Maybe I'll keep both," and happily
munched away on his sandwich. " I'm sure glad I
passed that Extra; now I can stop worrying about
increasing my code speed. 1 can't write too well
at twenty words a minute anyway."

" Who bothers to write it all down? An Extra
shouldn 't have to write anything down m a rag­
chew aso except for the logbook."

" Well, I don't know." said Pete, reaching for the
mustard jar, "how in the world some guys copy in
their head, I tried and I can't "

" Ever try phantom copying ? I read about it once
in CO '. Darndest, simplest l ittle trick to copying
behind I ever heard . I didn't believe a word of it
until I gave it a fair chance th at same evening. "

" What's that, phantom copying?"
" It's all in that CO story. It 's a trick that weans

you away from writing it down on paper to writing
it down in your mind 's eye instead.

" How do you do that?"
" Simply put, you place your index finger on the

writ ing table, pretending your finger is the pencil ,
and then, mentally writing down the letters using
your finger. Your finger sort of stays in one spot
wh ile writ ing."

" What's the big advantage?"
" Well, by your not having to write it all down on

paper, you become immeasurably more relaxed,
and this added relaxation pays off in easier, faster
copying."

" It sounds like so much sliced pastrami to me.
I still say when it comes to code that either a guy
has it or he doesn't. It's call ed talent."

" I'm telling you the trick works." He studied the
geometry of his hall eaten sandwich , trying to make
the meat and the rye bread finish together. " Talent,
shmalent ; anybody can learn to copy better than
twenty in his head if he really tries to. "

What 're you trying to tell me: that learning the
code good doesn 't take talent ?" He finished his sen-

'CO, June 1974 , page 21

50 • co • June, 1977

tence with squinting, fiery eyes, his voice rising on
the word talent.

"Increasing your copying speed isn't all that
hard . .. it's easier than most would think."

" Listen, here. I've been ticketed for over 35 years
and I've just topped, just barely topped, a one­
minute's run of solid twenty words a minute. That's
about a half word a year of steady, easy increasing .
After all that easy advancement, you 're trying to
tell me that talent doesn't playa huge part in be­
coming a good C.w. op? And now, that I can learn
another easy way to copy without copying it down?
I don't believe a word of it"

Fran whistled by the table, dropping two more
beers before them and depositing a single check
next to All's plate. She looked at Pete: Anything
else I can do ; want some more pickles maybe?"

" No thanks, Fran, we 're fine. Great lunch."
Alf looked perplexed as he studied the single

check (why always me?) and spluttered :" I'd like
a few more pickles if you . .." She'd turned and left
already, oblivious to the last request.

" When it comes to c.w. copying schemes and
tricks, I'm from Missouri. Show me how and I'll buy
you lunch for a month."

"I'd settle for today's check .. . the one we 're
celebrating, remember." He straiqht-arrned the
check across the table, but Pete ignored the affront
like a gentleman.

" If you 're interested in th is trick called phantom
co pying, you can buy the back issue. But I'l l give
you a sampling of how it works. Pushing aside his
plate, so Pete cou ld clearl y see, he placed his
index finger, arched, firmly on the table. " It helps
to c lose your eyes at first, until you get the hang
of it. " Now, send me some C .W., a few words will
do, and I'll phantom copy them and then read them
back. Go ahead."

What to send? He looked at AU, poised at the
ready, finger nobly arched . There on the wall ,
above the little table holding the coffee pot and
cups, he spied a sign, and the phantom message
of the day. He dit-dahed it to AU, who sat serenely
silent, eyes shut, his little index finger impercept­
ably wiggling to each dit 'n dah.

"There," he said, searching the reopening of his
friend 's eyes, " what'd I send you?"

" Child's play, really . The historic mesage was
'Watch your hat and coat .' '' He saw the look of
sudden envy in his companions face : " I copy like
that all the time, at least I once did. The more you
practice at this thing the less you have to depend
on the trick . You find yourself copying more and
more in your head. But phantom copying is a good
weaning away technique from pencil 'n pad copy­
ing to all upstairs copying."

His friend just stared, almost unbelieving at what
he had been privileged to witness. " Good Lord, "

(Continued on page 69)



a m onthly feature by

BILL DEWITT. W2DD

In Focus
Television on the Amateur bands

The Radio Shack keyboard and ASCII encoder.

I-Inter lace circuit lor use with WOLMD SSTV Keyboard and Radio Shack ASCII
encoder , designed bY' WA2DBT.
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BIt No, 3

BII No. 4
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keyboard pro ject. He then designed
the circuitry needed to interface the
Radio Shack encoder with the
WOLMD sys tem.

Here's how Charlie describes his
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Charlie Stampf Jr., WA2D BT, of
Lagrangevi lle , N.Y.

Charl ie used the Radi o Shack
keyboard and ASCII encoder board
k its as the fi rst step in his SSTV
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I Fig.

Further Comment On A
Well-Worn Subject!

• 2112 Turk Hill Road, Fairport, NY 11450

A tter the Russian RTTY departed
14230 kj-lz . some naive slow scan­
ners had hopes for improved picture
exchanges-without ding-a-l ing . But
whatever the net degree of im­
provement may have been, it sure
was short-lived! A Russian a.m.
propaganda station now occup ies
the frequency near and dear (for
some reason that escapes me !) to
the hearts of SSTVers. Th is a.m.
signal is reported to be about 60 dB
over 59 in England.

The presence of this station in the
20 meIer is someth ing that we should
not have to tolerate. Action should
be taken by the FCC and /or the
U.S. State Department to get it out
of this amateur band.

Meant ime, as pointed out in a re­
cent leiter from Dave Wilke, W3LSG,
of Dallastown, Pa. (and in this
co lumn repeatedly !) 14230 kHz. is cer­
ta inl y not the best p lace for SSTV
under today's band usage.

On several occasio ns I have re­
quested suggestions regard ing the
possible use of some other fre­
quency(ies) in the 20 meter band .
W3lSG has suggested the possibi l­
ity of a sub-band for SSTV at the
high end of the c.w. band. His sug­
gestion is the ONLY ONE I have re­
ceived! I don 't happen to care for
Dave's idea, bUI that's just my se­
action. Maybe others wou ld think it's
great! The point is , ret's have some
more ideas and suggest ions-then
perhaps we can collectively f ind
something thaI has broad appear
and w ill work . What's YOUR sug­
gestion ?

SSTV Keyboard Anyone?

If yo u're th inking about bui ld ing
the SSTV Keyboard described by
WOLMD in the Septem ber 1974
issue of CO, yoU 'll welcome some
pertinent information supplied by
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Fig. 2-Visualtek.'s Miniviewer with 12"
screen. "Folded" optics permit viewing
lIat copy placed on an easet at magnifica­
tions up 10 40 times. Other features are:
easy-to-operate brightness and contrast
controls, portability , and image polarity

selection.

approach to interfacing the ASCII
encoder!WOLMD combination:

"The following is one method of
providing the requi red 6 Bit ASCII
code for use with the WOlMD SSTV
Keyboard.

"The scheme uses the Radio
Shack keyswitches and ASCII en­
coder board. All of the tedious
switch wiring and interconnections
are avoided using this assembly; the
keyswitch unit is simply so lde red to
the circuit board. All outputs, and,
power supply inputs are provided at
a 22 pin edge connector. The ac­
companying literature, with the en­
coder board , gives a complete
circuit description and assembly in­
structions. A neat package indeed.

" Seven bits of True, ASCII code
are available: the fi rst six of which
are used in this project. In addition ,
a "keypressed" output is also pro­
vided . These outputs are used with
an interface circuit to provide the
less than 30 micro second negative
going pulse as required by Dr.
Suding's design.

"Refer to the encoder schematic
fig. 1 and you wi ll fi nd bits one

Fig . 3-Featuring a fr screen, the Visual­
tek. " Commuter" has fofd up legs, weighs
21 pounds. Its magnification is limited to

B times original size.
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through six available at pins J. H,
D, C, T, and S respectively, on the
edge connector. The "key pressed"
bit is at pin X. These latched outputs
are brought to an interface ci rcuit
where they are processed to give
the negative going pul ses of the
proper du ration.

"This circuit can be wi red on perf.
board, or for the perfectionist, a pc
board can be made. Three IC's are
used, a 74121 monostable one shot,
and two 7400 quad NAND gates.

"Refer to the interface circuit dia­
gram: The "key pressed" pulse at
X is high as long as your finger is
holding a key down. When you re­
move your finger this output returns
low. This high pulse is applied to
the 74121 which will trigger and give
only one output pulse whose dura­
tion is determined by the capacitor
connected to pins 10 and 11. A ca­
pacitor value of .02 uf was found to
be satisfactory. (I've used any val ue
down to .001 with satisfactory results.)

The output of the 74121 (pin 6) is
parallel connected to one input of
each of 6 nand gates. The six ASCII
bits are connected to the other in­
puts. The NAND gates outputs are
high, unless both inputs are high,
at which the outputs go low. When
the short pulse from the one shot
and those from the encoder are
present at the inputs, a very short
negative going pulse is available at
the outputs. These are applied to
the inputs of the WOLMD circuit.

" The entire encoder circuit re­
quires + 5 volts at about 500 mao so
an additional source will have to be
provided. The original supply in the
"LMD" unit is not adequate fo r the
entire keyboard . (Radio Shack mar­
kets a 5v power supply kit for $13.06
or you can get the board alone, 277­
102, for $1.99).

" To check for the proper negative
going pulse at the outputs of the
7400's temporarily substitute a 100
uf/16v electrolytic capacitor at C7
so the negative going pulses can be
seen with a v.o.m.

"The circuit will provide " bounce"
free pulses which will properly op­
erate the WOLMD design. If at any­
time a fully ASCII encoded sequence
is needed, for a micro computer etc.,
simply replace the SSTV edge con­
nector on the encoder with that of
the new device."

Sharing In The True
Amateur Spiri t

Thanks to WA2DBT for supplying
this useful information. I'm sure that
his willingness to help others will be
greatly appreciated by other slow
scanners planning to build the

Fig. 4-"8ig Daddy" of the Visualtek. line
is the RS-6 system in which the camera
and monitor are separated. Magni'ication
can go to 60 times original size! The
cameral/ens combination of the RS-6
would be the answer fa a Slow Scanner's

dream!

" LMD" keyboard. (I wonder how
many have been built!)

Please note: There are practically
infinite variations among the so­
called ASCII output keyboards. Some
have positive going output pulses,
some negative-some have X bits of
info, some have Y, etc. So, PLEASE
REMEMBER, Charlie's information
relates only to the Radio Shack Key­
board Kit Model #1422 and the
ASCII Encoder board, Model #277­
117, priced at $39.95 and $14.95
respectively. The complete encoder
kit less hardware and case sells for
$57.80.

Non Amateur -Non SSTV.
But Very Interesting!

Some readers of this column may
recall an earlier mention of a read­
ing and writing aid fo r the partially
sighted employing a fast scan cam­
era/monitor combination arranged
for easy viewing and great magnifi­
cations. t am referring to the VIS­
UALTEK Read /Write Systems
Miniviewers and other related equip­
ment made by the Visualtek Com­
pany in their Santa Monica, CA.
plant. See figs. 2, 3, and 4.

There are a number of reasons
why slow scanners and ATV-minded
hams may find this very specialized
equipment of particular interest.
More on this point later.

Reading And Writing
Independence For The
Partially Sighted

The Visualtek equipment is de­
signed to assist those with only
partial sight. Each " Viewer" is es­
sentially a closed circuit television
system. It consists of a camera with
a Zoom lens, a monitor, and an easel
to hold reading or writing materials.
Mate rials placed on the easel under
the camera lens may be magnified
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Fig. 7-11 you want to QSL direct, here Is
the correct address for TR8VE, cour tesy of

the 1st Operaleur.
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What's Up Doc?
Many slow scanners have pur­

chased the Digital Group's highly
rated mini -computer system. The
Question is, " What are they doing
with them?" Certa inly the waXs in
which these min i-computers are be­
ing used would be of interest to " In
Focus" readers.

Here's an open invitation to all
SSTVers using a DG or ANY kind
of a computer to handle or process
slow scan signals to drop me a line.
You may be doing something that is
the bas is for a full -blown article on
the subject-c-or maybe just a report
on what you're doing. But remember,
other slow scanners DO want to
know what's going on out there.
Please write!

You can address that same old
OTH OM, 2112 Turk Hill Road , Fair­
port, N.Y. 14450. Regards from Bill,
W2DD.

Fig. 8-When I asked Tony Gallo. W3LDS,
tor a report on his progress with the Digi­
tal Group mint-computer , he gave me this
reply by pointing his camera at the TV
read-out screen ot the computer. (The call
sign was added with an SSTV keyboard.)

Well. first. I think this type of thing
is a terrific use of TV technology. A
way to help those with a sight prob­
lem. It's hard for the average guy to
realize just how much this type of
device can mean to someone wi th a
sight problem. There are seve ral
manufacturers of such viewers, but
the publ ic in general just doesn 't
seem to know that these read ing/
writ ing aids are available. If you
know of someone with a need for
help of this nature, pass along the
word .

The Visualtek viewers gave me a
number of ideas about ATV and
SSTV operations, and if you study
the pictures, you may get a few
ideas too. For example: Visualtek
uses a pair of mini-fluorescent lamps
to illuminate the material being
viewed. Nice FLAT lighting, good
idea- how about getting a pair of
under-the-shelf fluo rescent lamps to
illuminate you r SSTV flat copy?

Another idea : The easel used to
hold read ing and writ ing materials
slides back and forth, and up and
down in a ho rizontal plane. You
could easily rig up a th in board and
trac k arrangement to do the same
th ing. (Assuming you have a verti ­
cal camera mounting Iixture.)

Another idea: I have no idea as
to whether Visualtek would sell their
high magnif icat ion Zoom lenses to
amateurs for SSTV/ ATV use or not,
but it sure would be great to have
the ext reme magnif ications avail­
able for SSTV use-without aux iliary
lenses and other gimmicks! (I'll
check that one out with Visualtek
and repo rt tater.)

Minicomputers And All That Stuff

I suspect that by the tim e you
read this, Dayton's Hamvemlon will
be long gone and those who at­
tended will be all fired up over
microprocessor this, and microproc­
essor that. Meantime, burning the
midnight oi l, working by himself, and
having a lot of fun-Tony Gallo, W3­
LOS, has his Digital Group Minicom­
puter operational on RTTY and c.w.
video d isplay functions. For tang ible
evidence of Tony's recent achieve­
ments, see fig . 8. This is the first
time that yours t ruly has seen an
SSTV picture of another amateur's
desk top computer TV read-c ut.

OX Department

TRBVE, operated by Emile Villard
of Lib revill e, Gabon Republ ic, cre­
ates Quite a stir every t ime he ap­
pears on the 20 meter band. For a
look at Emile, his wife , and OSL in­
formation , see figs. 5, 6, and 7.
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Fig . 5-Conditions were not exactly per­
fect when this picture of Emile , TR8VE

was received early in January.
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up to 60 x (depending upon the par­
ticu lar model) . Image size. bright­
ness, and contrast are adjustable.
Image polarity can be selected­
black letters on white, or vice
versa.

Most users of vtsuattek Viewers
are legally bl ind persons. The high
magnification feature and " super
contrast" make it possible for many
wi th tunnel vision, peripheral vision,
or having as low as 1% of normal
vision to understand most printed
or written material. Some users are
stamp or coin collectors (with nor­
mal vision) who prefer a large TV
sc reen display to peering th rough a
microscope. Many schools, indus­
tries. and libra ries provide viewe rs
of this nature for those wi th a sight
problem.

At this point I'd like to say that I
am not being paid by visuattek for
plugging their product!

The ATV·SSTV Connection
Why? You may wonde r WHY is

Bill DeWitt writi ng about th is aid for
the partially sighted in his SSTV
col umn?

Fig . 6-$orry I don't have the name of
Emile's wife . Here she is, Mrs. TR8VEI
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Novice
"How to" for the newcomer to Amateur radio

S ince the beginning astronomers
have been observing the spots ap­
pearing and disappearing on the
face of the sun in approximately 11·
year cycles. We now know that there
is a correlation between this conttnu­
iog cycle and long-distance radi o
communications. Propagation experts
li ke George Jacobs, W3ASK. who
has been do ing it monthly in his
" Propagation" column for CQ for a
quarter century, can predict with
surprising acc uracy what frequencies
(if any) will be usable to communi­
cate between geographical points at
any hour of the day for months in
advance.

Radiations from the sun bombard
the ionosphere, the region between
80 and 400 km (SO to 250 miles)
above the earth and ionize ind ividual
particles in the regi on. The ionized
part icles collect in three layers: as
the ionization increases, the E layer,
approximately 11 2 km (70 mi les)
high, and the F1 and F2 layers 225
km (140 miles), and 320 km (200
miles) high, respectively. Radio sig·
nals from the earth striking these
layers are refracted (bent) back to
the earth at distances up to 3700 km
(2300 miles) from the transmitter. A
half a dozen such bounces w ill send
the signal half way around the world.

When the average sunspot num­
bers are high, the ionosphere re­
turns frequencies above 50 MHz at
winter noontime, but when the num­
bers are low, frequencies we ll below
20 MHz crash through the ionosphere
never to return. Armed with this in­
formation and other data collected
from the ionosphere, the experts
prepare their predict ions. At present
(Spring. 1977) most propagation ex­
perts are uncertain whether we have
just passed the low point of sunspot
cycle #20, and #21 has started or
whether the transition wi ll occur in
a few months. Whichever is true, it
does not look like the sunspot cycle
will do much for the amateur bands
above 20 MHz at least until next
·409 So. 14th St., Chesterton, Ind. 46304
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September when daytime maximum
usable frequencies (MUF's) will start
to increase to their winter peaks.
But do not w rite off the frequencies
above the 14-MHz band until then .

Short Skip or Spoladic-E
Propagation

Have you ever tuned across a
qu iet 21 , 28, or 50-MHz band, pos­
sibly hearing a few signals from up
to 100 miles away; and, within sec­
onds. heard many extremely strong
signals fill up the band? The signals
may come from distances of a few
hundred miles ou t to beyond 1000
miles and " peg your a-meter" one
instant and go into a deep fade the
next. The signals may pop up from
one direction, fade out, and pop up
from another direction moments later,
and continue to play " hide and
seek" for hours. Or they may fade
out as quickly as they appear, not
to reappear for days. In contrast,
the signals will appear at breakfast
time and still be roaring in from
around the compass after dark and
hold repeat performances several
days in a row. But , sooner or later,
poof! The band is dead again.

We have described " short skip" or
" sporadtc-E" propagation. It takes
place any t ime, day or night, when
ionized patches appear in the iono­
sphere at the height of the regular E
layer. The big differences between it
and regu lar E propagation is its
erratic nature, the wide frequency
range over which it is effective , and
how strong the signals often are.
While normal E-Iayer propagation is
seldom effective above 10 MHz,
short skip is sometimes evident
above 144 MHz! It was formerly
thought that short skip was triggered
by sudden bursts of ult ra-violet radia­
tion from the sun. It is now believed
th at enough unattached ions from the
sun, meteor trai ls, and other sources
are constantly swirling around in the
ionosphere that when th ey are
bunched together by highspeed cross
wi nds they are capable of tnttuenc-

ing rad io signals. The individual
patches are not very large, and they
appear and disappear with changes
in wind velocity and direction, A
widespread opening, in fact, is sup­
ported by many small patches rather
than by one large patch in an
area. Although " short skip" is not
predictable with the reliability of
normal ionospheric propagation, sta­
t istically it occurs most freq uently
before noon and in the late atter­
noons in the spring and summer
months wi th another peak in late
December and early January. W3­
ASK lists the most likely times in
the appropriate months in his Pro­
pagati on column.

Fifty-MHz short skip is probably
the most concentrated exciting
operating available to the average
VHF operator, especially if he is lo­
cated away from the highly-popu­
lated areas of the country and is
limited in the size of the antenna he
can erect. Under usual propagation
conditions, his average contact does
not exceed 50 miles, and working
the same few stations every day is
not always a thrill a minute. But the
boredom disappears when " short
skip" gives him an opportunity 10
work a dozen states in a couple of
cal l areas in an hour or so, and he
may reach the end 01 his first short­
skip season with 25 to 40 states and
even an adjacent country or two
worked. The essential d ifference be­
tween " short skip" on 28 and 21
MHz, 35 opposed to 50 MHz, is that
it occurs more frequently. On the
other hand, too many Novices and
Technicians miss most of the open­
ings, because they hatt-neartedty
sp in their receiver dials, hear no sig­
nals, and conclude the band is dead,
wi thout trying a few CO's them­
selves. Alter all. you will never hear
the other fellow listening, but he
might hear you t ransmitting.

Although it is fo rbidden territory
for Novices and Technicians; the
14-MHz band is often alive around
the cl ock with strong short-skip sig-



nals, much to the disgust of OX-men
ever on the prowl for fo reign OX
signals. Just to complete the picture,
sporad ic-E layer ionization can also
affect 3.5 and 7-MHz signals, but
less dramatically than higher f re­
quency sign als. For example, if you
hear and work distances afte r dark
on these bands that you usually work
in the daytime, credit " short skip."

As we implied earlie r, i t usuall y
does no t take much of an antenna
to work short sk ip. In fact, simple
dipoles' and small beams 25 to 35
feel high often do as well as more­
elaborate antennas, because short­
skip signals usually are propagated
at fai rly high angles of radiation,
and big ar rays radiate thei r maxi­
mum signals at low angles.
News And Views

Jeff Childs, KH610L, 439 Nahua.
Apt. E, Honolulu, Hawaii 96815 tells
how one Novice got his ticket:
Monty (Raymond von Tempsky, J r.)
visited an " Amateur" station in June,
1975, and saw the "junk box " filled
with parts and chasses from a local
TV shop. He quickly learned how to
unsolder parts-quite a feat , as mus­
cula r dystrophy had progressed to
the point where Monty had very lit­
tle strength and mobility in his arms
and hands. Listening to their con­
tacts through local amateurs ' phone
patches confirmed Monty's resolve
to get his Novice license. He started
learning the code via the tel ephone.
The local gang supplied manuals
and practice tapes ; and when the
straight key seemed an almost un­
surmountable obstac le, they round­
ed up an electronic kever. and
Monty was soon send ing perfect 7­
w.p.m. code on it.

When he passed the code test,
the long wait for the written test
papers began, followed by an even
longer wait fo r the license to arrive.
Listen ing to the Hawaiian State 2·
meter net and designing his antenna
system helped pass the time. Buy­
ing parts from the proceeds from
his prize-winning block prints, the
36-foot inverted V's went up and still
no license, and the school year was
over half way through. Then, while
still waiting for his own license,
Monty did what makes Amateur
Radio what it is: he decided to share
his new hobby with others having
MD. He prepared a seminar entitled
" Amateur Radio for the Handi­
capped, " and presented it at the
Je rry Lewis M.D.A. Summer Camp
at Makapata. Hawaii , in July, 1976,
proud ly displaying his own Novice
license, KH6JCS, at every oppor­
tunity.

Monty became a "Silent key" on

November 13, 1976, at the age of
18. This is not intended to be a sad
story, however, Jeff, KH610L, who
was Monty's home-hosp ital instruc­
to r for the Hawaiian Department of
Education, reports that Monty had a
full and happy life in spite at his
handicaps. His parents ag ree.

Robert J . DeCrocker, 1311 Crooked
Lake Drive, Kalamazoo, Mich. 49001 ,
reports that he was a Novice over
20 years ago but could not get over
the code hump then and probably
could not do it now by memorizing
the characters and then trying to
copy "straight" code . We ag ree that
that is doing it the hard way. But it
is interesting to report that Bob
thinks that he could learn the code,
if the instructor would announce the
letter or other character by voice
then send it in dits and dahs; so
that he could learn how the char­
acte r actually sounds in code. Next
in Bob's method of code teaching,
the ins t ructor sends the dits and
dahs while the student wri tes dow n
the cor responding letter, number, or
punctuation mark. We do not know
how far Bob has thought out his
method. We do know, however, it is
the method that the great majority of
successful code tutors use! And we
hope someone near him will tell Bob
about the nearest code class or vol­
unteer as a code teacher hi msel f.

Commenting on my stateme nt in
the February co lumn that "a 'good'
dot or dash will have straight vert i­
ca l sides and horizon ta l tops w ith
somewhat rounded corners. Too
sharp corne rs signal key clicks ..."
Bill Conklin , K6KA, points out that

vertical sides mean that the power
goes from zero to maximum and
vice versa instantaneously and qen­
erate c licks. A rise and fall ti me of
four or five ms at the ends of the
dots and dashes is necesary to sup­
press the cl icks. At a later time, we
will discuss key clicks more fully.
Thanks to K6KA.

We invite your " News and Views"
comments, and suggestions for YOUR
column. Send all , inc luding pictures,
to Herbert S. Brier, W9AD, Novice
Editor, CQ Magazine, 409 So. 14th
St., Chesterto n, Indiana 46304.

73, Herb, W9AD

THE CO WPNX AWARD

The CO WPNX Certif icate is awarded
to U.S. novices who have demonstrated
their operating skill through confirmed
contacts with 100 of the many pref ixes
used by amateurs th roughout the world.
The rules to follow in Qualifying for this
dist inct ively marked ce rtificate are:

(Continued on page 73)
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CO's WPNX Award .
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CQ Reviews:
The Kenwood TR-7400A

2 Meter Transceiver
BY HUGH R. PAUL' , W6POK

A s the number of licensed radio amateurs con­
tinues 10 grow, we are seeing more new equip­
ment appearing on the ma rket each mo nth. More
features fo r less money is one of the results of
this growth.

A good example is the latest offering by Ken­
wood, the TR·7400A. Selling for under $400, this
2 meter transceiver is a compact, high power pack­
age offering six digit display of the receive fre­
quency. Frequency control is by means of a phase
locked loop synthes izer, which covers the enti re
two meter band in 5 kHz steps.

Frequency selection entai ls setting the selecto r
knob. at the lower left, to the appropriate one
megaHertz segment and then rotating the large
knob next to it for the desired 100 kHz segment.
The second large knob selects 10kHz segments.
A plus 5 kHz frequency is obtained wi th the small
push button located between the two large selec ­
tor knobs.

A lever type switch selects either simplex or re­
peater operation with a plus or minus 600 kHz
offset. When this switch is in one of the offset
positions. a small LED indicator is lit. LEOs also
indicate the transmit condition, loss of lock on the
synthesizer and the selection of tone controlled

*291 Macalester Drive, Walnut. CA 91789

Front view of the Kenwood TR-7400A two meter tm.
transceiver.
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squelch operation. The latter is an extra cost
option. A four position switch in the upper right
corner of the fron t panel selects continuous tone
co nt ro lled squelch on transmit and receive, trans­
mit on ly or tone burst on transmit. The fourth posi­
tion selects standard carrie r controlled squelch
operation. With more and more repeater groups
using either continuous tone or burst tone for ac­
cess to their machines this featu re is no longer a
luxury.

Other features worth noting include an exte rna l
speaker jack and tou ch tone pad input jack. Th ese
are located ad jacent to each other on the right side
of the transceiver, toward the rear. A mobile mount
is provided with a variable-tilt steel channel, which
mates with the steel rails on each side of the trans­
ceiver. Fli p locks secure the unit after it has been
slid into th e mount. These fl ip locks have a ring ,
which could conceivably accept a ve ry small pad­
lock. The theft deterrent factor of thi s arrangement
wou ld be minimal at best.

The push to talk microphone supplied with the
TR-7400A is " cute." That term was supplied by my
younger son. It is a miniature dynamic type and
performs very well, but is too small for some of the
heavy handed types. A poll was taken among neigh­
boring amateurs and about half of them thought
the mic rop hone was difficult to handle.

For desk top operation, a chro me plated stand
that slips into two mounts on the base of the unit
serves to elevate the fron t end. This approach is
both simple and effective. The TR-7400A requires
13.8 v.d.c. at about 10 amps, in the high power
position (25 watts). Fixed operation may require the
purch ase or construction of a heavier power sup­
pl y if full power capabi lity is required. Most of the
a.c. supplies for the ten wa tt variety of transceiver
will handle the TR-7400A, when in the low power
position. As the uni t comes from the factory this is
about 5 watts output, but may be adjusted for up
to 15 wa tts out.

The transceiver is small, 7K6 H X10%" X2 Ys " and
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Bottom view of the TR·7400A transceiver.
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osci llator deviation. Distortion was reported when
working th rough one of the local narrow band re­
peaters. A quic k check revealed that deviation was
g reate r than the 5 kHz factory spec ificati on. Afte r
a slig ht adjustment all was well.

The fi nal transistor is a 2N6083 d riven by an
MRF208. Both transistors are wel l heat sfnked .
Power out wi th 13.8 v.d.c . applied measured 26.5
watts. The second harmonic as measured on a

(Continued on page 69)

TOp view of the Kenwood transceiver.

heavy, ove r six pounds. When the alumi num cab­
inet is opened the reason fo r the weight becomes
apparent. There are a lot of components stuffed
inside that small cab inet. Construction is th e usual
Kenwood quality with all the solid state compo­
nents, including ICs soldered di rectly to the circuit
boards. I do wish Kenwood would stick to the use
of sockets for their ICs. Its more costly of course,
but of great benefit in the event it becomes neces­
sary to replace one of th em. Most all of th e man u­
factu rers see m to be going th is rou te these days.
If you send your equipment out fo r repa ir, I guess
it doesn't make that much difference.

The receiver section is a well designed dual con­
version type, with a first i .f. of 10.7 MHz and a sec­
ond Lt. of 455 kHz. A dual gate FET (3SK41) is used
as an r.1. amplifier. The same typ e device fun cti ons
as a balanced 1st mixer stage. Separating the r.f.
amplifier and 1st mixer is a three section helical
band pass filter. Monolithic crystal utters before
and after the single 10.7 MHz i.f. amplifier and an
eleven section Murata crys ta l filter proceeding the
five 455 kHz Lt. ampli fier stages co ntribute greatly
to the fine perform ance c haracte ristics of thi s
receiver.

The pass band is 12 kHz wide at the 6 db down
points and plus or minus 30 kHz channel rejec tion
is g reater than 70 db. Inte rmodulation and cross­
modulaton was not a problem, the TR-7400A is
among th e best in thi s respect.

1.5 watts of audio is more th an suffic ient to d rive
an external speaker with distorti on levels of 10%
or less. The internal 2~" speaker is mounted under
the top cover and proved to be adequate for all but
the r oisiest mobile environments. Receiver sens i­
t iv it y is exce llent, with just under .3 microvolt pro­
duci ng 20 db of quieti ng.

The transmitter employs di rect l.m. modu lation
with a variable reactance circuit. There are sep­
arate adjustments for microphone audio level and
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DX
News of commu nications around the world

The CQ OX Awards Program

5.5.B.

Don, VE6HN, received s.s.b. WAZ #1355,
earned using a homebrew linear and
beam. He now has a new station consist·
ing 01 a Kenwood receiver and transmitter,
a Henry 2K-4 linear and a TH6DXX beam

a t 64 feet.

W1WSF; Pete Billon, K6JG ; Rick
Roderick, WA5VDH : John veers, WA­
2EAH and Bob Huntington, W6TCQ.
In addition, plaques dated Jan. 9 and
Jan. 10, 1977, respect ively, went to
Bob Somer, W4CRW and Gary Ham­
mond, VE3GCO.

As the rules for the CO WPX
Award of Excellence are not shown
on ou r reprint of OX award rules,
the requirements are briefly sum­
marized here:

1000 prefixes, mixed mode
all continental stickers, mixed

mode
band stickers for 80-10 meters,

mixed mode
500 prefixes on c.w.
500 prefixes on phone and s.s.b.

In add ition, a 160 meter endorsement
bar will be available to those who
also have earned the 160 meter band
sticker.

A plaque charge of $10.00 is made
to cover a portion of the cost of
processing and handling the award.
Applications and querys should be
directed to the WPX Award Manager,
Bob Huntington, W6TCO, 5014 Min­
dora Drive, Torrance, CA 90505.

De Exira
Th e Bes t o f Hugh Cassidy-The Ed­
itor and Publi sher of the West Coas t
DX Bulle tin and former Assistant OX
Editor of CO, Hugh Cassidy, WAG-

477 .. . 0K6GT
478 •.. 11GEA
479 ... LA2AD

C.W.
254 ... OK6CS

473, , ,W50RW
474 ... DJ9ZB
475 .. ,DJ 3Ca
476 ... OL60E

253 ... W5CflW

$.S.B. Endorsements
150 OJ9Z8, OK6GT, OL60E, ' I GEA, W5DRW
200 DJ9ZB, 11GEA, W50RW
250 OJ9ZB , 11 GEA
275 OJ9ZB
28 MHz ..OJ9ZB. W6YVI<

C.W. Endorsements
150 •••J H I VRa, W5QRW

Compl.,. rul•• a l'ld appllcahon lo,m. for the CO
OX ....... 'd. program can be obla;ned by send;ng a
busmeu 5Oze, No. 10, envelope, se ll·addre.sed and
s1amped '0: " c a OX A.....da. " 5632 47th Avenue
S.W " SeaWe, Waah ;nglon 98'36 U.S.A

CQ WPX Award 01 Excellence
The new plaque for super prefix

hunters was first announced on pg.
57 of the Septem ber, 1976 issue of
CO, and the first w inners were shown
in last month's listings. Each of these
outstanding DXers received a plaque
dated Jan. 1, 1977. Numbers are not
used on these plaques as there was
no ready basis to determine who
would receive 1, 2, 3, 4 or 5, The
Jan. 1 plaques went to John Kanode,

Peter Reed, A4XVK is the first A4 ama­
teur 10 receive the coveted WAZ award.
During the first 2 months 01 opera tion in
Oman, Peter made 3000 contacts with over
100 counlries, main ly on 14025 c.w. QSL
to G4BVH, 73 Dudley Road, Brighton,

Sussex, England.

7O---Kamaran Island, 7o---J 'Bal Atat r.
BZ4-Saudi Arab ia/ Iraq Neutral Zone,
and 9US- Burundi.

·P.O. Box 205, Winter Haven, FL 33880,

The summer months are typi call y a
time of reduced activity in DXing.
Propagation is uncertain, and after a
long winter, outdoor sports. golf.
tennis. fishing and hiking reign su­
preme. However, summer is also a
lime for planning the fall's activities,
which for a lucky few will include a
DXpedilion. If you are one of this
fortunate group, you naturally are in­
terested in DXpedition sites which
have been relatively inactive for a
long period of time. The following
list, compiled by W9KNI, shows DX
countries whi ch are believed to have
been totally devoid of activity during
the entire 1976 calendar year : A51­
Bhutan, BY---China. CEOX-$an Fe­
lix , CEOZ-Juan Fernandez, CR3­
Portuguese Guinea , CRS-Sa o
Thome, F0 8C- Clipperton, HKO­
Matpeto. KC4-Navassa, KH6-Kure,
KP6-Kingman Reef and KW6­
Wake Island.

PYO---St. Peter and Paul Rocks,
Tl-Gentral African Republic, TN­
Congo Republic, TZ-Mali, VK9­
Mellish Reef , VKO---Heard Island,
VP8-South Sandwich, VU-lacca­
dives, XZ-Burma, VA-Afghanistan,
VI-Iraq, ZA-Albania and Zl- Ker­
madec Island.

ZM7-Tokelaus, 15-Spratly Is­
land, 3B6--St. Brando n, 3CO---Anno­
bon, 3Y-Bouvet, 6D4- Revilla
Gigedo, 601-Somalia, 7G/3X-Ae­
public of Guinea, 7D--South Yemen,

This photography, in full cotor, is the trom
of the QSL card of Jacques Courty , FaYO.
It is one 01 the most beautiful OSLs we
have ever received. Jacques lives about

30 kilometers south of Paris.
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Here are 3 of the firs t 5 DXers to qualify for the CQ WPX Award 01 Excellence plaque. Left to right are: John Kanode. W4WSF; John
"Pete" Bil/on. K6JG (formerly WA6MWG) and John Yodis. WA2EAH.

The WPX Program
new certificates

Mixed

work hard for a living, and we talked
of many th ings, mostly OX. 'There's
one thing that has always been a
bo the r to me,' one QRPer sa id.
'When I was starting in OX things
were reall y tough. You had to work
to get a new country. Now look at
it , OX is all over the place and they
are inventing new ones all the time.
And they have these beams and
linears and sideband and all those
things. It sure wasn't li ke that 30
years ago. It sure wasn't!' We thought
of th is fo r a bit, thi nking of those
deleted countries he had in his OX-

WPNX
9-4 .. •WA.3ZMYIN

VPX
118, . . DL·R09/U8560

Endorsements
Mixed , 1439 W2NUT, 1375 ON4QX. 1328 YU20X.

1200 W84KZG, WA2EAH, 955 K50a. 900 SP9AI,
759 OKlIO, 721 WA8TOY. 680 11GEA. 507 15AfC ,
454 K9HOM . 450 WaSHVY. W4NML , 411 w azpx ,
409 YU1 NfT ,

SSB , 1450 W4UG. 1373 IjI'AMU . 1061 vureco. 1050
K2POA. 1008 US5WE. 854 OK1MP. roo W9YRA.
K2AAC. 520 ON40X. 500 KIROH. 450 CP6El. 424
16T1H. 409 ISAfC. 400 WA6EVX / KG6, K9H01. 380
K9HOM. 353 lA2AO. 350 OJ3CO. 325 wsure.

CW: 1208 W2HO. 12lh ON4QX. 1178 OU OT, 1105
YU 1BCO, 850 WASVDH. 586 ON40 X. 556 OK2aEC,
505 OK3EO. WA~AU8, eco lZl Xl, K9UON, 4SS
JA 1VE, 331 JASDWR . 326 G4Dll. 301 J A7AS,
300 OKI AFM. OM2BWK.

10 MeIer" WASTOY. OK 110,
i s Me'e ' II ' ON40X . WABTOY. OK110. WB5HVY.
20 Mele.s, WA2AU8 . W4NMl. ON40X. WA8TOY,

OK28EC, OKlIO, W9YRA.
4.0 MeIers: LZTXL. OK28EC. OKIIO
80 M"le'lI: WA2AUS , ON40X, W85HVY. OKlIO.
Al nee ' OK110
AliI.: WASTOY. OK 110
Europe ' ZL2AH, ON40 X. WA2GEZ. WASTOY.

OK 3EO. OKOO
No. Amer ica' W2GEZ, W8SHV Y
OeMni,,: ZL?AH
So. Am..nea WA 2AUa

Comp'ele ruIn for WPX can be l ound in 11'1.. Mav .
1916 issue or CO Magazi ne . Appileahon formll may
be oblllined bY lIendino a bulliness sile, s..ll­
add ressed ..nyelope 10 " CO WPX AWAR CS" , SOU
Mindo•• 0 •. • To<rllnce. CA 9050S. U.S A.
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CC totals, those other countries
wh ich appeared once and never
aga in, those countries where the
government changed and amateur
radio vanished, but all o f which the
QRPper had on the wall in his shack,
and we started to work up a head of
steam ... and then forgot it. For new
OXers will always struggle. and the
years will burnish the memories of
the days long go ne, and many will
have to suffer through the tales of
old DXers, old so ldiers and old play­
boys. But it was a nice day, too nice
to-debate in a win-less situation so
we said only : ' It sure was tough,'
and the QRPer was pleased to have
someone agree with him, but you
and I kno w that the 300 sticker is
often fatal to the-deservtnq Dx er. '

" One of the local QRPers had
been visiting down state and last
week he came up the hill with some
startling news. ' I hate to come with
something which may be upsetting,'
the QRPer apologized, 'but while
downstate last week I visited the
OXers there and guess what they
to ld me.' Son of a Gun'! Wi th an
opening line like that there was no
time to be guessing. 'Tell us,' we
demanded, 'Tell us right now!' And
the QRPer did, hanging his head,
shoulders braced back as bearers of
bad news often do. 'Those OXers
down there te ll me that there is a
CBer there who subscribes to the
West Coast OX Bulletin,' the QRPer
said, 'and he makes no secret of it
at a ll. None at all.' This de finitely
was a surprising thing to hear for the
question certa inly must be asked as
to what use a CBer might have for a
OX bu lletin. " It's a status symbol,'
the QRPer explained. 'He really cuts
a big hog with those other CBers.
Why, they are all wild with envy be­
cause he says he is one of the an­
nointed ones. A reader of The OX
Bulletin ,' We decided that we would
have to think this matter ove r a bit
fo r the re are strange th ings ab road in
the land and twice this week the
waxing moon had a ring about it.
But there may yet be hope for those

569 . . . 11 GEA
510 .• . Wa SHVY
511 . , .OKIIO

CW
1569 , .. G4Dll
1570 ...OK1AKM

SSB
968 CP6EL
969 LA2AO

~ W4NMl
561 W8ZP X
568 YU1 NFT

965 .•. 16TIH
966 OJ3CO
961 WlIlua

lS66, . . JA7A$
1567 JA8DWR
1568 DM2BWK

AUD, is widely acclaimed as the
" Sage of OX" for his weekly witti­
cisms at the cl ose of each of his
Bulleti ns. Hugh has also been called
the " Poet Laureate of DX" and the
" foremost phi losopher of amateur
radio." The following are examples
of his crackerbarre! comments on
the weekly OX scene. We hope that
someday Hugh will assemble all of
these into a book for publication ,
possibly under the title, " The Best
of Hugh Cassidy."

" One of the local QRPers came
by last week, troubled in spirit and
shaken in his beliefs. 'It was one of
those meetings I went to recently,'
he explained. 'There was this deep
draft, esoteric type there and he did
not look too kindly at OXCC. Why,
he even said : 'Ma n does not l ive by
endorsement stickers alone.' What
do you th ink of that?! Son of a Gun!
We hardly knew what to say in these
times when heresay is rampant and
the so li d, old values are being ero d­
ed, fo r we have notice d the portents
in the skies and the land is sere.
But though we thought at length.
what could we say? For there may
be many th ings in our own personal
worlds these days which may not
be necessary for the body but are
essential to . nurtu re the del icate
sp irit of DXers. And we thought of
the DXers all over the world who are
uni ted by the spirit and the tokens
01 accomplishment on which their
own values have been placed. 'Per­
haps you need a new Shaman' we
advised the QRPer. 'One better able
to divine the hidden, one bette r able
to contro l events.' For many OXers
already know that the chase is the
thri ll and the sti ckers the record ,
and the values are what we DXers
place on those things which are of
interest perhaps only to us. And it
must be said agai n: 'Only a OXer
ca n understand ano ther DXer. Only
a DXer ca n understand OX."

" It was warm last week and along
with some of the older QRPers. we
were outside silting close to a flower­
ing peach tree watching the bees



The WPX HONOR ROLL
The WPX Honor Roll is based on current confirmed prefixes wh ich are submitted
by separate application in strict confo rmance with CO Master Prefix list. Scores
are based on the current prefix tota l, regard less of an operator 's all time count.

SSB

CW

Mixed

son, Herb. KV4FZ , worked F3AT for
country -=-118. OH1CG gave him -=-117.
Herb was the world 's first OXer to
make OXCC on 6 bands, and it is re­
ported that Gene , W400, who
wo rked PY0ZAE for -=100 is right
behind at 6 band WAZ #2. Stew,
W1BB, third member of the CO OX
Hall of Fame, received OXCC # 1 on
160 meters. which was as it should
be as Stew has been Mr. 160 for
decades. However, there are reports
of controve rsy surround ing the award
of other high numbers with KV4FZ
receiving #4.

Th ose interested in receiving more
information 160 meter OX should
arrange to be put on the mailing list
for W1 BB's 160 Meter OX Bulletin,
and/or read the excell ent 160 Meter
OX news column by Ralph, Wl HGT.
in The OXers Magazine. The address
for the latter magazine is P.O. Drawer
OX, Cordova. SC 29039.

W....5l08 747
W6YMV 120
WB60XU •.. 708
CX2CN .....702
WB2FMK .•.. 700
CR71K ....613
14lCK •..... 608
K2AAC .....600

IllJX 803
IT9AGA •• • _79 1
K2ZRD 782
YU.. EBl 782
K8UDJ 750
CTILN ...•. 1..9
WASLOO _•• 149
PY4AP , .735
KliIBLT . _. 133
WAaTOY • _•. 721
K7NHG ... . .719
WA6EPQ .. 113
PAl!'VB •. .706
OE6RP • . . .622

DJ7CX 852
W6RKP 8:>2
W30JZ 81'
OKIMP 817
PV38XW 808
W41C ISOO
OE2EGl . _•. 780
YU1AG 776
G300 765
W2EH8 750

WA6TAX . •.. 699
W3YHR .. •. 882
VUZDe .. .. ,882
WA$J VD .. 875
Ollef .. , 872
weavu . .859
G300 &f9
13ANE •. , .. 1IcQ
W"ICPX .••. $4.
JA1AG ..•• .831
YU3EY ..•.. 811
wgWHM . . •. 6 11
W6 NJU ... .. 811
W9lTO •.. .. 807

. .916

""."........
eaa
eeo

. 874

'"• .840

IT9JT
F2MO
DUMO
WA5VDH
WllYDB
K2POA
WB4KZG
Zl3NS
W3YHR
W4CRW

W9 FD 1035
W61S0 1028
W~KOI •. . 1019
K2AAC . 1003
DUMO ... .993
I&SF .988
K6Z0l . 981
K4KOB .. 960
W41C •.. 950
WAIJMP •.. 948
SM60HU 940
K50 8 923
WIJSFU 908
SM7TV 905

PAilSNG 1034
Ol90H 1033
18VRI( .. .. 1008
OK281 1003
WB4SIJ 96<1
HPIJC 9~

WA2EAH 950
VVB2NVM 941
WA6T AX 925
CT1PK 923

W82FMK . . 1210
OJ7C X .. . 1252
W4BQV . 1230
PA~NG .. . 1229
WB4 KZG .. 1210
WA2EAH .. . 12'00
W8ROC 1181
N6AV . . 1150
WA5VOH 1138
VVB4SIJ 1102
K6S0R . _.. 1092
N6CW . . . . . 1092
WJIIAUB . . ' .1082
VU1AG .... 10 48

W4WV •. . 1645
K6JG . 1451
F9R M .. 1430
W9DWQ . 1365
W2NUT . 1363
VE3GCO .I:WO
YU20X •• 1328
YU18CO • . 1321
ON40X ...1322
W3GJV .. 1321
W8lV 1319
W3PVZ 1318
W4CRW 1308
W4WSF 1290

W4UG . 1433
F9RM .1358
I'AMU . 1329
K6JG . 124a
IlIZV . 1181
18K08 .1136
W4WSF . 1131
W90wa ...1089
VU18CO , 1063
14ZSa ... .. 1058

Lothar Sierig, DM2CZM, age 38, is another
recent winner of c.w.- Phone WAZ. He
runs 2 KW PEP to dipoles at 60 feet for
40 and 80 meters and a 3-element beam

for 20 meters.

who wail 'Ten-Four, Good Buddy' in
the outer darkness. And perhaps one
of these days there wi ll be a brave
one who will stand and say simply ,
'The CBer who reads a OX Bulletin
can't be all bad.' "

Prefix News
C4-C4A - is the new prefix for
Cyprus.
CJ- Canadian amateurs of Japanese
ancestry have been permitted to use
this prefix to co mmemorate the ar­
rival of the first Japanese settlers in
Canada in 1877. CJ3BlU is VE3BlU,
etc.
CK3-CK3UOT is operated by the
University of Toronto Amateur Radio
Club. OSl to VE3UOT.
IK-Was allocated to Italian ama­
teurs as a special prefix from Jan . 1­
March 31, 1977,

N- Now a requtar USA preux used
by many amateurs.
57- Effect ive Jan. 4, 1977 th is be­
came the new prefix for the Sey­
chelles. S79 replaced VQ9.
58-Is the prefix for Transke t in
southern Africa. S8AAA is the well­
known Garth Hamilton, former ly VE­
3EUP. Garth is Postmaster at Umtata,
Transke i.

This country is located in Zone 38.
Its DXCC status is unknown at press­
time.
VC9- Celebrates the 100th anniver­
sary of the University of Manitoba.
OSl to VE4W.
VF- Another special Canad ian pre­
fix.
4W7-ls a rare pref ix from Yemen
where 4Wl is most commonly used.
QSl 4W7KM to DB7KM.

160 Meter News
Bob, Zl2BT, and AI, lU1DZ, have

ini tiated a Tra nspolar Test wi th em­
phasis on the southern hemisphere
and antarctic pole. The test will be
held during the 3rd and 4th week­
ends of each May and September,
and the object wi ll be for OXers in
South Ame rica and Oceania to work
as many stations around the world
as possible. Suggested frequencies
are 1800-1805 for Oceania and
1825-1830 for South America. Report
your results to Alberto Silva, l Ul 0 Z,
Obligado 1175, 1846 Adrogus, BS.
AS., Argen tina.

During last w inte r's top band sea-

Here and There
Zone 34-The Northern California
OX Foundation has provided a Swan
500 transceiver to Ibrahim, SUlIM,
with W3KT handling the shipping
chores. Hopefully you will be hear­
ing Ibrahim or his daughter, Moona,
SUl MI, by the time this column
reaches you. This represents the
continuing effort by the Northern
California OX Foundat ion to keep
rare countries and zones on the air.

Activity from libya is appearing
again with DK1AS, OJ4lW, JAnES
and JA1SNA operati ng for brief peri­
ods signing / 5A. DJ4LW/5A OSls go
to OJ2UU, ST2AY is also active fr om
the Sudan.
North Jersey OX Association- New
officers are President, l eo Cunn iff,
W20EH; Vice President, John Bur­
gio, W2JB; Secretary, Brother Pat
Oowd , W2GK ; and Treasurer,
Charles Morauer, K2CM. Ed Hopper,
W2GT. continues to represent the
NJOXA on the CO OX Awards Ad­
visory Committee.

Some new calls for club mem­
bers include W2FG - exWA2FOG,
W2GW - exW2HZY, K2RW - ex­
K20JO and W2RS - exK20 BW.
Wl and W2 QSL Bureaus- The Wl
Bureau is now hand led by the Hamp­
den County Radio Association , Box
216, Forest Park Station, Springfield ,
MA 01108, and the W2 Bureau by
the North Jersey OX Associati on,
P.O. Box 8160, Haledon, NJ 07508.
AZ 11 PX- This award is issued to
DXers who confirm contacts with
prefixes in CQ's WAZ Zone 11 as
follows: Class A-3O prefixes, Class
8- 19 prefixes, and Class C-12
prefixes. Prefixes in Zone 11 include
ZP1-ZP9, PY1 - PY" , plus the many

SM5BNX 106
OK2DB 693
WB4KZG 660
K2ZRO 649
KIlWI 629
KH6HC .. 620
VE4QX ... .600
OK2QX ..• .600

VK3....HQ 8-09
WA6JVD 8-03
WA2EAH .800
I6SF .. . 771
W4BYU ..•768
W41C . 754
V01KE 750
OK::8lG . . • 114

..
I

W4WSF . 863
K6ZDl 876
W....5VOH 861
K2AAC ., ..856
YU1 AG &(7
IT9AGA 825
W61SQ 824
K7A8V •. .812

W9FD 1053
W4CRW 1041
W2A1W 972
G2G M 959
DJ7CX 957
VOI AW 932
W3A RK •... 910
WA2HZR 895

W8lY 1300
W8K Pl 1281
OllOT 1156
K6JG 1146
QN4DX 1133
W2HO •.. 1126
WB2FMK ..1120
VU1BCO .. .1086
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16...JA1EMX

QSL Information

PJ9YN- To E, W. Buck.
Jr., W1VN T, Box 16,
E, Glastonbu,y. CT
osoas

S7tA--c l o G3LOP, A.
B,o...n. II Fi,cro!l
CIOM, Ti lehur-sl.
Aead ing. AG3 6U
England

ST2RK_ V,a F. Turek.
OL7FT. Petunien.... g
99.0-1000 Ber l in 41,
Wesl Garm. ny

VK3BGB- To K"Il . 101 6
Woodbum Ad.• $p,,­
tanburg . SC 29302

VKlAC--<;/ o VK3Z0K,
A W , Coolldgll . "
Fra nc is sr.. Bl.ck­
bum . Vic lo"a 3130.
AUl l ra tia

VP2GBU- Via T. H.
Morrison. WB SIZN.
Box 13....2. Ausl in.
TX 71711

VAITC---To Dr. C ,
MOMr. W6HS. 2153
Lylns 0,.. LI Canada,
CA 91011

VUUOA--c / o H, Muel­
Illr. OK6TU. Gaig ftn­
ba rg...eg .. . 0·7971
Altr. ch . Wnt Ge,­
m.ny

WIOLIVP2A_ Via
YA.$Me Foundation.
P.O , Box 2tl25. C.,lro
V. lley. CA 94546

W, v NE/C'A-e;/ o we.­
PTS. 1205 Lincoln
Way N.w., Massillon.
OH ....&16

WT1A"G- To Jack Hill ,
P.O . Box " 91. Lewi..
ton. ME 04240

WT<lAAK--c / o Aoul. 1.
Box 409. Monroe.
GA 30655

(Continued on page 74)
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G5"G" --<: / o K.. 11
GC5AGA lind GD5AGA

_ Via K.. II
HUTJ_ To K6VA. R. P.

Mc Ga ughey. 3389
cn.r leston Way.
t'IOllywood. CA 90068

HL. VA--<:/ O WA2JFK.
J . H. Gulvin. 80 WIlde
Springs Ad " Geneva.
NV 1..456

HKJ"TU_ To HK 3LT
120GG / 5V- Via P.O,

Bo. 1170. Lome. TogO
JY7YJ--To M. NugN Sh.

JY5VJ. PO. BOll
6313. ""'.n. Jordan

KC..AAA--c / o J. A.
St.gnaro . W6MA A,
2305 Pano r.ma 0,..
La c reecente. CA
91214

KC4,u,E_ Vi. S, O.
Si m s. WOOOW. 1065
Hem lock Wly.
Broom'i.ld , CO 80020

N3EA--To J . M. Hertz·
berg. ex4<3JH. 13
Llndove, Ad .. Bryn.
Ma...r. PA 19010

N6AV--c / o Je,ry H.llen .
ex·WA6G LD. 1914 E.
Heal h Te,ra clI . Well
eovlI'la . CA 9t 791

NS....FC- V i. WA6POE.
J . L. Lynch. P O. Box
13, Bonitll CA 92002

OH7VT-To ON6CK.
BOll 39. B-85OO
KOrlr i jk. Bll ig ium

PJIUQ--c / o W1 UO.
M, L. Ba,d'ie ld. H3
Addington Rd .•
B,ook line. MA 021 43

PJt.lT- V i. J . H.
ThomOllOn , W tBIH.
54 E. Hill Ad .• P.O.
Box I . To rrington.
CT 06790

tetme Drumond, PY40D. is one 01 the out­
standing WPX hunters in South America.
The Brazilian aXers have made many out­
standing contributions to the WPX pro­
gram through their special pre!ixI1s for the

CO contests . (Photo via W6TCO)

Sherm Leifer, W4FLA, of Pembroke Pines,
Florida is one of the Sunshine States' teea­
ing DXers. Sherm recently qua lified lor

c .w.-Phone WAZ.

1362 .•. W8 IHO
1363.•. A9XB O

ELU (• • -HH2WF)-­
clo W3"'NK . P.O.
8 0x 1" . NOrwood.
PA 1907..

FOALH- To K" Il . 1018
Woodburn Ad . Spar­
tanburg, SC 29032

FGfMM / FS7- Via WA1·
J KJ , 147 Lincoln St.,
Franklin. MA 02D38

FHICY_ To Y. Seou·
",,,au. Boite Postale
SO. Dzaoud•. Mayotte.
IndIan O<:ean

FM7WO--c/ o W..KA.
10.... SE ..are. St ..
Ca oe Coral, FL 3390"

FOIGC- Via WA6AHF,
AUbIn Hugh.a. 17..9..
Vi. Alamito• . San
Lorenzo, CA 94580

FR7%LIT_ To GUY P.
de LI Ahod,. ... Lol.
Tan.pin. L. B ru le.
Sl. Denis. Aeun ion
I l land

S.S.B. WAZ
136O I1GEA
1361 WA..OPW

20 Meier Phone
37 WSJXM 39 . • . WA7UWO
38 JA3CM O

The WAZ Program
Single Band WAZ

20 Meier C.W.

C.W.-Phone WAZ
4054••. G3TMA 4062 .•. OK~A
" 055 W..FIA " 063 . • . 0 K6NJ
" 056 PAIlWAS ..06.. . . . OJ" OM
"057 .• .J A3GM "065 , .. JA1EM X
" 058 .•• 0 M5UUL 4066 .. WA"OHO
4059 .. . 0 M28TO 4067 ... YU3LF
406O .•. 0K"SY 4068 •. JH3JEX
4061 ... OJ7NO 4069 ... VE3CSZ

Th. complel. rules l or .11 WAZ . ..... rd••r" Ioond
in the May. 1976 issue 01 ca. Appl ic.lion bl inks Ind
reprin ts 01 In. rules mlY be Oblllined by s.ndlng
a business- size. sl!lI_lId<l ressed. sl amped envelope
to l ne OX Edi lor. P.O. Box 205. WinJer Heven . FL
33680.

ing make up the Board of Directors :
T o m Ta o rm i n a , W A5 L ES ; D ic k
Spencetey, KV4AA; Dick McKercher,
W£lMLY; Rusty Epps, W60 AT; 'Nob'
Itoh, JA1KSO; Marty Laine. OH2BH;
Lloyd Colvin , W6KG ; Iris Colvin,
W6QL and Dave Duff, VK2EO.

" " XGZ - Via O. P. Ryan.
we" NND. 1036 Old
Dam Neck Ad .• Vir·
g ini. Beach. VA 23453

AO..II / ....._ To W. G .
Baird. Jr .. K"II . 1018
Woodburn Ad.. Spar.
tanbu rg, SC 29302

02AAI (Irom 91 1176}­
clo SMiJ'GMG. L. O.
Moh lon, Grlnback­
svegen 15. S-17010
Ekero. S...eden

0 2AsW- V,a W A
H'Ck• • K"UTE, 8201.
C.ssie Rd.. Jlc kson­
ville , FL 32221

OK'GO/ ST- To OL9I L,
H Krol:ln ln l:! . Berg­
mannSlrasse 3. D­
3000 Hannove,. Wel t
Germany

EP20 C-V,a Phil ip
C.rDant"r. Kl0FC.
.. West...ood Onve,
8elcherlo....n. MA
01007

operate from Clipperton Island. Only
YASM E III survived the " Where's
Danny?" era, numbers I and II bei ng
lost at sea. YASM E ii I was honorably
ret ired at Galveston, Texas in 1963.

The group which backed Danny
with equipment and fund s became
known as the YASM E Foundation
after the " good ship YASME." The
Foundation was incorporated in
Florida in 1960, but has been head­
quartered in Californ ia for most of
the past decade. It's objectives con­
tinue to be the advancement of the
cause of DX and DXpeditions, pri­
mar ily through provid ing parts. equ ip­
ment and QSL services. The present
officers are: Don Wal lace, W6AM,
President ; Danny Weil, W50SH, Vice
President ; Bob Vallio, W6RGG, Sec­
reta ry /Treasu rer ; Rub in Hughes,
WA6AHF, OSL Manager. The foiiow-

spec ial prefixes used in CQ's OX
contests. To apply, send a certi fied
list of contacts plus a fee of 5 IRC's
to the Radio Club Paraguayo, clo
Award Manager.. P.O. Box 512,
Asuncion. Paraguay.
ZS2MI. Marion Island- The callsign
ZS2MI is allocated for use only by
bonafide South African amateurs
who are members of a team as­
signed to th is rare island. It is not
an individual callsign. Each team
picks its own aSL Manager. and
the team on the island from May,
1975 to May, 1976 used ZS6CE to
handle the ir cards. His address is
P.O. Box 52, Voortrekkarhoogte,
0143, Republic of South Africa.
Sun Spots- Act ivity began to pickup
a bit this spring so we suggest that
you watch George Jacob's propaga­
tion column carefully for the latest
information on Cycle 21 . If you are
reall y interested. write Geo rge reo a
subscription to " Mail-A-Prop."
Southern Cal ifornia DX Club- New
officers are Cleyon Yowell, WB6EHT,
President; John Alexander, K6SVL,
Vice President ; Perry Esten. W6PN,
Secretary ; and Marty WolI, WB6VZI,
Treasurer.
United Kingdom QSLs - Cards for
Northern Ireland (GI), Scotland(GM)
and Wales(GW) do not go via G2MI.
Please direct them as follows:

Northern Ireland - Via R.F. Par­
sons, GI3H XV, 45 Brinvale Av­
enue. Finaghy, Belfast, Northern
Ireland

Scotland-To D. Macadle. GM6­
MD, 11 Matchmont Road, Ayr,
KA7 2SB, Scotland

Wales-c/o J. L. Reid , GW3ANU,
28 Watersto n Road, Gabalfa.
Cardiff Wales

The YASME Foundation
As a resul t of the extensive DX­

pedltlon activities of CQ OX Hall of
Fame members lloyd and Iris Colvin,
we have received several letters of
inquiry regard ing the YASME Foun­
dation, What it is and what it does.
Th is is very understandable as it is
an unusual name and if one's ama­
teur ca reer doesn 't span the Danny
Weil days some explanat ion is in
order.

The name YASM E comes from the
seacraft used by Danny wert, VP2VB/
MM, beginning over 20 years ago
during Danny's efforts to be the first
Englishman to ci rcumnavigate the
globe singlehandedly. Where Danny
got the name we don't remember,
but befo re his adventures were over
there had been a YASM E I, a YASM E
II and a YASM E III all of which f ig~

ured in many ope rations from rare
locat ions. Extremely rare locations
as Danny was the last amateur to



Propagation
The science of pred icti ng radio condit ions

a monthly feature by

GEORGE JACOBS, W3ASK

Sunspots On The R;se!

It looks almost certain that sun­
spots cycle #20 ended du ring June,
1976 with a smoothed sunspot num­
ber of 12, and that a new cycle is
now in progress. A smoothed sun­
spot number in the upper 20's is very
likely for this June.

The Swiss Solar Observatory at
Zurich reports a monthly mean sun­
spot number of 22.6 for February,
1977. During the month daily act!vity
varied considerably; from a low of
zero on the 27th and 28th to a high
of 68 recorded on February 13. This
was the highest daily value of solar
activity recorded since August. 1974.

February's level of solar activity
results in a smoothed sunspot num­
ber of 14, cente red on August. 1976.

The Swiss Observatory also re­
cently reported the definitive, or
official monthly mean number for
1976, as follows:

Jan. 8.1 July 1.9
Feb. 4.3 Aug. 16.4
Mar, 21.9 Sept. 13.5
Apr. 18.8 Oct. 20.6
May 12.4 Nov. 5,2
June 12.2 Dec. 15.3

This results in a yearly mean value
of 12.6, which is the lowest recorded
since 1964.

Twenty meters looks like it will
continue to be the best band for DX
propagat ion conditions during June.
It should open shortly after sunrise
and remain open for several hours
in almost all directions. When con­
ditions are Low Normal or better,
look for qood openings to Europe,
Central and South America, the
South Pacific, Australasia and the
Far East, before noon-time absorp­
tion sets in and weakens DX signals.
A second, and usually stronger peak
is expected du ring the afternoon and
early evening hours, when good con­
ditions should be possib le towards
Europe, Africa, Central and South
America and the Middle East . Later
in the evening, and unti l Midnight,

·11307 Clara St., Silver Spring, MD 20902.
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LAST MINUTE FORECAST
Day.ta-Day Cond ,t ion" E~pe cl ..d For June. J977

E~pected Signal Quality

Propagatioo Indax (4) (3) (2) (1)

0.,
Above Normal : 15 A ABC
High Normal' 5, 8, 16·17 , B BCD

19. 23
Low Notmat: 2, 4. 6-7, BCD E

10-12,1 4, 18, eo. 22,
24. 29_30

Below Normal ' 1, 3. 9, C DEE
13. 21. :?6-28

Dislurbed: 25 D-E E E E

Where expecl ed , lQna' qua' ity I,:
A- Exce lleot opening , exception ally 51rong, . teady

5igoall g, ,,at,, , than 59 +30 dB,
B--G0<I<l opening. mod " ..lely strong signals vsry­

ing batwH n S9 and S9 . 30 dB, wilh li tt le lad ing
Or noise.

C- Fal l opening, signal. betw..o moderately strong
and weak , vary ing betw..n SJ and S9, with
some lading and noise.

Q-Poor opening, wilh weak aignals varying be­
tween Sl and SJ, and wllh considerable lading
and noise.

E-No opeolng expected.

HOW TO USE THIS FORECAST
1. Find propagation 'ndex "lIoc iated with partic_

ular band opening /rom Propagation Charts ap­
pearing on the 101l0wlog pages.

2. Witn the propagation Index, use the above table
to find the expected signal quality associated
with the band opening lor soy day 01 the month,
For example, an opaning shown 10 the cha,ts
with a propagation Indax 01 (3) will be poor 101
on Juna 1, fair (C) 00 tha 2nd. poor (0) on tile
Srd. fair (C) 00 tha 4th .

For updated inlormation dial Area COde 516-883­
6223 10' OIAL·A·PROP. sub scribe to bl.weekly
MAll-A-PROP, P.O. Box 86. Northport, NY 11768

expect good openings to South
America, Antarctica, the South Pa­
cific, Australasia and the Far East.

Not much DX expected on 15
meters until after noon, although
some openings should be possible
towards Central and South America.
After noon, the band should open
occasionally from the eastern half of
the country towards Africa and Cen­
tral and South America, and from
the western half towards South Pa­
cific, Australasia, the Far East and
Cent ral and South Ame rica, Best
time to check for these DX openings
is during the late afternoon hours,
particularly when cond itions are ex­
pected to be High Normal , or better.

Few OX openings are ex pected on
10 meters, but a number should be
possible to the Car ibbean and Cen­
tral America via sporadic-E propa-

gation. Longer openings into South
America, and possibly to southern
Africa and the South Pacific, may
also be possible du ring the late
afternoon hours , parttcutarlv when
conditions are High Normal, or
better.

Longer hours of daylight and sea­
sonally higher levels of static should
reduce considerab ly the chances for
OX openings on 40, 80 and 160
meters. Some fai rly good openings,
however, are forecast to several
areas of the world for 40 meters dur­
ing the hours of darkness and the
sunset and sun rise periods. Similar
openings, but usually with weaker
signals, should often be possible on I
80 meters during the hours of dark­
ness. An occasional OX opening may
also be possible on 160 meters dur­
ing the nighttime hours.

Plenty of good Short-skip open­
ings are expected on the h.I. bands
during the month. For distances less
than 250 miles t ry 80 meters during
the day, 160 meters at night. For
openings between 250 and 750 mi les,
40 meters should be best du ring the
day and 80 meters at night. For
openings beyond 750 miles, 20 me­
ters should be optimum during the
day and 40 meters at night. Frequent
short-skip, sporadic-E type openings
are also expected on 10 and 15 me­
ters over distances between approx­
imately 600 and 1300 miles. Fifteen
meters should occasionally open
over longer distances during the late
afternoon.

This month's CO Propagation
Charts contain OX predictions for
the period June 15 through August
15, 1977. Short-skip Charts for June,
for openings between 50 and 2300
miles and from Hawaii and Alaska,
appeared in last month's column.

V.h.t . Ionospheric Openings

A sharp increase ca n be expected
in sporaotc-E short-sk ip propagation
during June and the summer months.
Fairly freq uent 6 meter openings
should be possible over a range of



1000 to 1400 miles. During pe riods SouThern 11-13 (1) 01 .(13 (1 ) 21).21 (1 ) 22-<11 (1) """" 1S.19 (1) 17-19 (1) 0 1-03 (1 ) (l1.().( (1J

of intense and widesp read ioniza- Alrica 05~7 (1) 2 1-01 (2) ~1 (1" Pacif ic 19- 21 (2) 19-22 (2) 03-G4 (2) ~.()5 (2)
15016(1) QI.(l2 (1) & New 2 1-22 ( I) 22-(10 (3) OH16 (3) 05-06 (II

tion, two-hop 6 meter openi ngs up 16-18 (2j Zea land coca (2) 06-07 (2) 03-05 (1 •
18-19 (1) 03·07 (I ) 07-08 (1)

fo distances of abo ut 2300 miles Central N" 08-11 ( I) 05-07 e11 "" 07·10 (ll
may also be possible. A Sou th 20.23 (1) ZOO22 (1) 16-14 I t

Asia Auslra l_ 18-18 (1) 06-07 (1) DH l3 (1) 03-06 (1 )An occasional sporadic-E opening Soo th· N il 07-10 (I , N" Nil ••la 20-22 (1) 07.(19 (2) 03-06 (2)

on 2 meters can occur, particularly e ast 19-23 (1) 09-11 (11 ()6.{)7 tn..... 15017 (1)
when sporadic-E ionization is very ' o. N,' 07.08 tu 04-06 (1) N" 20-22 (t)

intense, over distances between ap- East ()6.tO (Z) ZZ-OO (3)
10- 1Z (1) OO-OZ (Z)

proxi mately 1200 and 1400 miles , eo-sa (1) OZ·04 (1)

Last yea r there were seve ral re- South 19·ZZ (1) 19·Z1 (1 ) OZ·03 (1) 03·06 (1) C a r ib. 15·18 (1)' · 06·07 g) ZG-ZZ r» ZZ·OO (1)
Pa c ifi c ZI ·0Z (Z) 03.()6 (Z) OJ·05 (W bea n, 09·13 (1) 07·08 ) r.'· Z3 (2) ()()-(W (2)

ports of t rans-Atlantic '0 and 15 & New 02·07 (1) 08-07 ru Cenlral 13-15 (2) 08·10(a) n-03 (3) oe-csm
Z. a la nd 07-10 (2) Am.rica t5-l l (3) 10- 12 (3) 03-ll5 (2) ()()-(W 11r-

meter openings result ing from multi- 10-12 (1) • tl·18 (a) 12·16 (2) 05-06 (1)

hop sporadic-E propagation. It's AuSlral· 19-22il) 06-0ll (1) 03-00t (1) 03-06 (1) Northern 18- 19 (2) 16-18 (3)
asia oe.()ll (2) 04-06 (2) Counlries 19-20 (1) 18- 20 (a)

likely that such openings will occur 09-12 rn 06-01 (1) """"~
2O-r.' (3)

17 ·19 rn America 22·00 (2)
again this June and th rough the 2 1-23 (1} 00-02 (1)

summer months, but they cannot be 23-0 1 (Z) Peru, la·17 (1)· · 06·07(1 ) 21·23 (1) 22·04 (1)
01 ·04 (1) Boliv ia, 09-12 (1) 01·09 (2) n·03 (Z) 00-03 (1 )·accurately predicted. Carlb- 15·11 (1)" 06-01 (1) 20-22 (1) 22-00 (1) P "aguay . 12'la (2) 09-1 5 (1) 03-05 (1)

While spc radtc-E ionization can bean, 09-12 (1) 01.(18 (2) 22·n (2) (lC).04 (2) ara~i l. l a·1 6 (3) 15-11 (2)
Cen lral 12·1 5 (2) 08·10 /a) Z3-03 (3) 04-08 (1) Chile. 16- 11 (a) 11-18(3J

occur af any time, and hence its America 15- 17 (3) 10- 12 (3) 03-05 (2) 02-05 (1) · Argent ina 17· 18 (2) 18-20 (a)

name, it is more likely to take place • 11·18 (a ) 12·/8 (2) 05-07 (1) • 18·19 (1) 20-2 1 (3)
No rt h• •n 18- 20 (2) 16-18 (3) U",.gu a y 2 1-23 (2)

between 10 a.m. and 2 p.m. and Countries 20·21 (1) 18· 21 (a) n-(l2( 1)
01 Soulh 21·23 (3)

again between 6 and 10 p.m., local Ame rica 23·00 (2) McMurdo " 18·21 (1) 22·0a (1) Oa·06 (1)
00·02 (1) Sound . 21-23 (2) 0<-00 1'1daylight t ime. P e ru , 14·17 rn- : 06·08 (1) 21· 23 (1) 00-05 (1)

Anl arcl lc a 23 -01 (1) 06-07 1

Not much meteor-type propagation Bo livia . 09·12 (1) 08.()l1 (2) 23-03 (2) 01·04 /1)"
P a . a g ua y. 12· / 5 (2) 09-15 ( l J 03-0ll (1)

expected during June, but some Br"~il . 15-11 (3 ) 15·1 7 (2)

might occur during a minor meteor Chile , 17·18 (4) 11·19 (3) HOW TO US E THE OX
Argen. 18·1 9 (2) 19-2 1 (4) P RO PAGATION CHARTS

shower wh ich 's expected to l ake li na & 19·20(1) 21·n (31

place between June 8 and 10.
Urug u ay 23-01 (2) t . U.. Ch a rt appropr iale 10 your Iran.mllla,

01·0a (1) loca t ion. The Easlern USA CharI Can be ued In

Check the " Last Minute Forecast " McM urdO " 20· 22 rn 00·03 rn 03·06 (1) Ihe 1, 2, 3, 4, 8, KPa, KG4 and KV4 Oren In the
So un d, 22·00 (2} 03 ·116 (2} USA and adjacen l c alt areaS In Canada; Ihe Cen-

at the beginning of this column fo r "'!lla rc tl c 00-02 ru 06-07 (I) Ir,,1 US A Chari In Ihe 5, 9 and 0 oren; Ihe West-

those days during June that are ex- . rn USA Chart in Ihe 6 and 7 ar.aa . and with
"Ind ic al. s beal lime lo r 160 Mele. opening. som.whal less a ccu ra cy In the KH6 and Kll a f1las.

pected to be Below Normal or Dis- ·· In d ic ales basi lime 10. 10 Meie r opening.
2. The p .edic led li mes 01 o pen ings a'a lound

u nder ~" appropria te melar ,." colu mn f"turbed on the h.t. bands. These are Ihrou~h 80 Met. rs ) 10f a part ic u lar OX f1Ig lon, as

the days on which auro ral and per- shown in Ihe le ll hand colu mn of Ihe Chans. A ••

Time Zones: COT & MDT Ind icales Ih . besl tim e 10 lI"an lo r 10 meter

haps other types of ionospheric ope ni !lgs ; • best time. lor 160 mete . ope~lngs.

(24-Hour Time) 3. The pfopa9atlorr Inde" Is Ih e number Ih a t ep-
propagation are most likely to occur pears In ( I aile. Ih . l ima 0 1 each predicted

on the v.h.t. bands. CENTRAL USA TO: openi ng. Th. ind e " Indl cale s Ihe number 01 days

73, George, W3ASK
du . in9 Ih. month on wh ich Ihe opening la e,, _

" ", .. so pecle d to lake plac e u lo llows :
(a) Ope ni ng should occur o n mora ttlan 22 d ay.

Me l. ,. Ma l. ,. Met. r. Me te T' (3) Opening , hou ld occur bel w.~," 14 and 22 dan

June 15-August 15, 1977 Wa s le .n 13·1 7 (1) 06-01 (1) ZG-22 (11 21-00 (1 )
(2) O pen ing sho uld o ccu r belween 1 a nd 13 day.

• 07·09 (2) 22·00 (2)
(1) Ope n in g s ho uld o ccu r on len Iha n 1 days

Time Zone: EDT (24-Hour Time) Southern 09· 14 (1) 00-02 (1)
ReIer 10 lhe " l a s t Mlnule Fo . e c a a t" al lhe begin.
ning 0 1 lhl. Propagation column fo r Ihe aCluel

EASTERN USA TO: Eu.o pe 8. 10·17 (2) d . le . on wh ich an opening w llh a . pe c il ic p.opaga_
No. 'h 11·19 (3) l ion index Is likely to oc c ur, lInd Ihe ,ig na l qual ityAI.ic a 19-20 (2) Ih,,1 Can be . "pected.

" ", .. sc 20-22 (1) a . T im. show n in the Charts a .e in th. 24-hour
Me re ,. Me re ,. Met. r. Mele,. No rlhe . n N il 06-01 (1) 20-23 (1) 21·n tu .~. le m. wha re 00 is mld nighl; 12 Is noon: 0 1 Is 1

Eu . o pe " 01-09 (2) A.M_. 13 i. 1 P .M • • IC. Appro priaie d aylight lime i.
We sl••n 13-1 8 (1) 06-07 (1 ) 19-21 (1) 21-22 (1) E u. o pea n 09-1 a (tl used. not G MT. To convert 10 GMT. a dd 10 Ih. ll me,
8. Central 07-09 (2) 21-22 (2) :22·00 (2) USS R la·17 (2) s hO'/W n in Ih. a pp ropriate c ha n 1 h ou.s in P DT
Europe & O9 ' l a(11 22·00 (31 00-01 (1) 17·20 0) Zo ne, 6 h ours In MOT Zone,S h ours In COT Zone,
No .th 14·16 (21 00-01 (:2) 22·00 (1)' 20-2 2 (:2) lInd 4 hours In EDT Zone. For e xa mp le, la hours
Afr ica 16·1 7 (3) 01-02 (1) 22·23 (1 ) In Wash inglon , D.C , I' 18 GMT. When II Is ro hours

17·1S (4) Ea sle.n "" 07·09 (1) 20·23 (1) "" in l os Ange les, II Is 03 GM T, etc .
18-20 (3) Me d ller- 14·1 6 (1) s ,." c h a . ls "," ba s e d upon " Iran,mlll a .
ZG-21 (2) ra!l e an " 16- 18 (2) powa . 0 1 :250 wal ts c .w .• Or 1 kw , p .e.p. on sid e·
21 ·n (1) Midd l. 18-20 (11 b and , inlo a d ipo le a nl.nn a a q uart.r-w.....le ngttl

No rt he . n Nil 06-01 (1 ) ZG-21 (1 ) 21·23 (1 ) Easl 2O-r.' (2) a bove ground On 160 a nd 80 metars. a hall_wave

Europe & 07.()l1 (:2) 21·n (:2)
22·n (1 ) eee-e g .ound on a O and 20 melars , and a wave-

European 09-1 5 (Ii 23-00 (ll We s te,n 14-16 m 06-08 (1) 20-00 (1 ) 21-n (1 ) lenglh above IIround On 15 and 10 m.lera . For .ech

USSR 15-1 8 (2) AI. ic a 13" 1\ (1) 10 db gai n a bove Ih e•• •ele .ence levera, Ihe

18·19 (3) 15-17 !2l propa g allorr In de " w ill Inc reaae by one love' : 10.
19·22 (2) 17-18 (31 each 10 db loss, II will lo we r by one tevet,
22.00 (1) 18_19 (2) 8, Propagallon dolo, contained In Ihe Charts hn

19· 2 1 (1) been pra p are d ',cm bas ic dolo publlshed by tho
08-09 (1) Faste .n Nil l1H 8 (1 ) 20-23 II} N" In s lilule For Te lec ommunication s e rene.. 01 Ih.

Ea s le rn 11.13 (1) 13-15 ( I) ZG-2:2 (1) 22·00 (1) 8. eontral 18·20 (2) U,S, Depl 0 1 Commarca, Bo ulde •• C ol or,do , 80302.
""'ed ile . · 16-17 (1) 15-18 (2) 2:2-00 (2) • Alr ic a ZG-22 (ll
.anean & 18--19 (2) 00-01 f1l

Southern 1(}.12 (1 ) 05-07 II I 21-:23 /11 22-00 (1)Mid dl. 19-20 (3 )
Easl 20-22 (2 ) Alfic a 14·15 tn 23-00 (2)

Ti me Zone : PDT (24-Hour Time)za-aa (3) 15-1 7 (21 00-01 tn
za-oc (:2) 17-18 tu WESTERN USA TO :00·06(1) 22·00 11}
06-08 (2) Cen tr ,, 1 Nil 09·11 (1) 05·07 (1) Nil

We sle, n 11-14(11 05-06 (1) 20·22 (1) 2 1·01 (1)
,\ South 18·20 (1l 19·21 (1 )

" ac " eo
As ia 20-22 (2)

Africa l a -17 (2) 06-07 (2) 22-(11 (2) 22·00 (1 ) Ma Ie rs Me ta rs Me ta re Me te ra
17,18(1) 07-15 (II 01-02 (1)

We s tern N" (16-(17 (1) 20-23 (1) N"15-17 (21 Soulh. 19-21 (1 ) 08·10 rn 05-01(1 ) Nil
17_19 (3) easl 20-21 (1) • 07..()l1 (2)
19-21 (a ) As ia :21·n (2) Soulh• •n 03-14 (1)
2 1-22 (31 23-00 (1) Eu rope ta·18 (21
22-n (2) " No . lh 18-20 (1

23·01 (1)
,., 20-22 (1) 07·08 ( I) oa ·07 ( I) oe.oe (1) Africa 22·00 (1)
Ea s l 08· 11 (2)

Easte rn 11·16 (1) 16·18 (1) 22· 00 (1) 22· 00 rn 11 ·21 (1)
& Ce!llra l 18·20 (2) :21·23 (21

(Continued on page 74)AI . ic a 20- 22 (1) aa-or (0
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a monthly feature by

A. EDWARD HOPPER, W2GT

News of certificate and award collect ing

T he June, " Story of The Month",
as told by Ken is:

Kenneth L. Frank, WB5AKI
All Counties #135. 9-2-75

" I brought the populat ion of
Buffalo Lake, Minnesota up to 639
in June 1928. Finished my formal
schooling in Lansing, Michigan, then
a radio-TV co urse at Coyne in
Chicago gave me enough electron­
lee to stay wi th that l ine in the
service. With a ham license in mind,
I d id manage to get into a radio
operators course at Fort Monmouth,
N.J., long enough to get up to 18
wpm before going overseas.

In Germany, Harry Ouye gave me
my start and I was licensed as
OL4KO in January 1948 (I sure would
like to contact Harry Ouye). I oper­
ated allover DL land unti l 1952
(BC-610 days). Then the usual tour
in Korea, two in Taiwan, and one in
Iran with no amateur operati ng ex­
cept for a little MARS work.

" Atter 13 Y2 yea rs overseas. , set­
tled in Copperas Cove, Texas after
ret ir ing from the Army in March
1966. Am now working avionics in
civil service at near-by Fort Hood.
My interest in amateur radio re­
turned and I was licensed as WB5­
AKI in 1969.

"In 1971 I met Pete, KH6H1F on
ten meters and he sparked my in­
terest in County Hunting. Counties
came fast the first few years with
" Little George", W4BPC picking up

• P.O. Box 73, Rochell Park. NJ 07662

Ken Frank, WB5AKI and his fine setup.
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Special Honor Roll
(All Counties)

#166-Raymond M. Stevenson,
W6HDV 3-1-77

122 for me. But it took Charley,
K51UW to make the tong t rip to Ken­
tucky and back through Arkansas
for the last two. Many thanks to alt
lor the fine help and cooperation".

Awards Issued
Ray Stevenson, W6HDV qualified

for USA-CA-500 through USA-CA­
2500, endorsed All S.S.B., All Mo­
bites ; USA-CA-3000 endorsed All
S.S.B.; and All Counties, Mixed.

" Miro" Justino, cn UA acquired
USA-CA-2000, endorsed ALL SSB,
it 1 2000 to cn .

Stan Head, WaKO I (ex-KaMMZ,
W9l ZCl , not to be co nfused wi th
Earl , W7KOl, added to his co llection
USA-CA-2000.

Dean Bell, WDXOFXB collected
USA-CA-500 endorsed ALL 75, ALL
SSB, #2 to a Short Wave Listener in
the Zero call area.

USA-CA-500 Certificates, endorsed
Mixed, went to :

Mary " Peg" Campbell, WBOlFO.
Don Wood. WA2TNV.
larry Smith, WA4QQV.
Bill Dickerson, WA2JOC.

Awards
NJDXA Achievement Certificates:
New Custodian is Ed. Berz!n. W2­
MIG , 47 Palisade Road , Elizabeth,
N.J. 07208. Rules and photograph
of certi ficates in column of Ja nuary
1976.
The Washington Totem Award: The
Western Washington OX Club, the
Northwests largest and most active
OX group, lakes pleasure in issuing
the first major W7 award. This award
is issued to any licensed radio ama­
teur who submits proof of two-way
radio contact wi th the state of
Washington. The totem pole shown
on the award is typical of the totem
poles once found in the state of
Washington.

1. Appli cants must submit proof of
QSOs with 100 different Wash-

ington stations, twenty of these
must be conf irmed contacts
with different Western OX. Club
Members. OX Stations need only
confirm 25 Washington stations
including 10 WWDX members.

2. General ce rtification rule ap­
plies. Submission of QSl cards
is not required, your ca rds may
be checked and certified by an
officer of any recognized Ama­
leur Radio Society or Club.

3. All contacts must be dated Jan­
uary 1, 1973 or later.

4. Certified lists submi tted should
be in alphabetical order with
date and time in GMT.

5. The award is free to all stations
outs ide of the United States.
U.S. stations must include an
applications fee of $1 .00. If aSL
ca rds are sent to WWDX for
checki ng, sufficient postage
must be included for their re­
turn by first class mail.

6. Spec ial endorsements may be
issued for specific bands or
modes if supporting info rmation
is inc luded.

7. The WWOXC will furnish a cur­
rent membership list upon re­
quest which should include a
s.a.s.e. Sen d all mail to:
AWARDS Chairman, Western
Washi ngton OX Club lnc. , P.O.
Box 224, Mercer Island, Wash­
ington 98040.

THE CANADIAN AMATEUR RADIO
FEDERATION INC. (Federation Des
Radio Amateurs Du Canada Inc.) is
pleased to announce the following

•

..._-~_ ...
• '''U'';'''' "'''' ,.-

..- ---__ • I

.~

'-'..- -

The Washington Totem Award.
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Clotgg HT·146
Drake TR·22
Drake TR·33 ree onlv
Drake TR·72
Ge~ve

Huthkit HW·202
.....ttlk it HW·2021 rec only
IcomlVHF Eng
KenlWilson
Lafilyene HA·146
Midland 13·505
Regency HR-2A
Regency HR-212
R-vetK:\' HR-2B
R.g.ncy HR-312
R"V"lCY HR ·2MS
S.B.E .
Sonar 1802·3-4, 3601
St.ndard 146/826
Stand.rd Horizon
T.mpo FMh
Trio/Kenwood TR2200
Trio/Kenwood TR7200

Send {or free f requency
fis t and order blank to :

The Space Net Award.

2 METER CRYSTALS
IN STOCK

FOR TilESE RAUlOS ON
STANDARD A RRL REPEATER

FREQUENCIES

CO's Ham Shop is a good source of
antique and hard to get items. It's a
free service for CO subscribers.

Why not start collecting now?

I promise to have lois of data on
many 10·X AWARDS and some c.w.
County Hunter Awards next month.
Remember, write and tell me, How
was your month? 73, Ed., W2GT

'"WDXo-
FXB 1156

W80LfO 1157
W6HOV 1156
WA2TNV

1159
WMOOV

nee
WAUOC

1161

''''W6HOV 318

1000
W6HDV 433

U5A-CA Honor Roll

"'"W6HDV 184

2500
W6HDV 233

"'"CTlUA 210
W8KOI 211
W6HDV 212

VE4 Manitoba
VE5 Saskatchewan
VE6 Alberta
VE7 British Columbia
VEB Yukon Territory
VE9 Northwest Territories

Note : V02 Labrador is part of the
Province of Newfoundland and
counts for Newfoundland.

All amateur bands may be used.
Each distinct satell ite mode - 432in/
1440ut, 144in/ 29out, 144in/4320ut,
etc. . . will count as a separate band.
Note : These awards do not conflict
with the WAVE and WACAN awards
sponsored by the Nortown Amateur
Radio Club.
Mail all applications for the Can­
adawards to : Canadawards, P.O. Box
76752, Vancouver, B.C., Canada
V5R 5S7.
The Top Band SSB Net: This mem­
bership AWARD is issued to qualify­
ing members of the Top Band SSB
Net. The idea is to promote friend­
ship; exchange tec hnical mtorma­
~ i on , to observe .the amateur code, to
Improve operating procedures and
to encourage the use of SSB on
160 meters. Members can qualify for
the ce rtificate by calling in to the
net on at least five separate weeks
or th ree consec utive weeks. There
is a $1.00 handling fee. The Net
meets every Wednesday at 9 PM
Eastern time on 1812. Apply to :
Victor A. Misek, W1WCR, Wason
Road , Hudson, N.H. 03051 .
Space Net Award: This beautiful
Award may be obtained by wo rking
K4AWS, WB2M TU/ 4, WA7LAA/4 or
WB6ZRW/4 active nightly on Six and
Two meter SSB. Apply to : A. W.
(Tony) Slapkcwskl, K4AWS, VHF
Space Center, P.O. Box 15, Sumter-

___... 1 ville, Florida 33585.

Notes
Remember the CW CH Nets are ac­
tive : Wednesdays 2300 GMT 7055,
Saturdays 1400 and 2300 GMT 14070,
Sundays 1430 GMT 7055.
Remember the MARAC-ICHN 1977
Convention June 30 through Ju ly 3
at the Holiday Inn (downtown) in
Roc hester. Minnesota. All County
Hunters are welcome, you do Not
have to be a member of MARAC.
Time is short, get fu ll details from
Bob Hanson, WOKMH, 9 Hil lside
Cou rt, North field , Minnesota 55057.The Top Band SSB Net Certificate.

awards available to all Radio Ama­
teurs worldwide :
Canadaward: A colorful ce rt ificate
wi ll be issued to any Amateur who
confi rms two-way a sos wi th all
Canadian Provinces and Territories.
All . asos to be on one band only.
Thls certificate is endorsed as to
the band. Separate awards are is­
sued for each band on which the
applicant qualifies. (12 ca rds per
band-see list later). A Mode en­
dorsement is available if all a s o s
are made on the same mode (c.w.•
s.s.b., Rny . SSTVI. Contacts made
alte r July 1, 1977 only wi ll count for
this Award . Submi t the 12 ca rds with
one dollar ($1 .00) Canadian or U.S.
fund s, or 10 IRCs pl us sufficient
funds for return postage. CARF
members need send only funds fo r
return postage.
S Band Canadaward: A special
plaque will be issued to any Amateur
who confi rms two-way asos with all
Canadian Provinces and Terr itories
on each of five separate bands.
(Tota l of 60 ca rds, 12 cards per
band) . Contacts made afte r July 1,
1977 only will count for this award.
Submil the 60 ca rds wi th Seven dol­
lars ($7.00) Canadian or U.S. funds
or 70 IRCs plus sufficient funds for
return postage. ALL CARF awards
are FREE to CARF members. CARF
members need send only funds for
return postage.
6 Band Canadaward, 7 Band Can ad­
award, Etc . . . Special endorse­
ments to . the basic 5 Band Can­
adaward will be issued to any
Amateur who confirms two- way
a sos wi th all Canadian Provinces
and Territories on more than 5
Bands. Submit the additional cards
with sufficient funds for return
postage.
List of Canadian Provinces and
Terrilori es:

V01/V02 Newfou ndl and
VE1 Prince Edward Island
VEl Nova Scotia
VEl New Brunswick
VE2 Ouebec
VE3 Ontario



a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/v iews of on-the-air compet it ion

instead of number.
Scoring: For CHC-1 point per

QSO with other CHCers, 2 points if
its a HTHer, 1 additional point if its
a YL, BIP, FHC, Novice, CHC-200,
Merit of Club station. Or if aso is
on vhf/uhf. Double above points if
QSO is out of own country. For HTH
-Contacts with other HTHers 1
point, with CHCers 3 points. Rest
same as above. S.w.l. use same scor­
ing system as HTHers.

Multiplier: Each continent, country,
ITU zone and U.S. state. (Counted
only once)

Final Score: Total OSO poi nts
from all bands ti mes the sum of the
mutttptier. Multi-operato r stations di­
vide score by number of operators.

I The same station may be worked on

Minnesota QSO Party
Starts : 1800 GMT Saturday, June 4

Ends: 2359 GMT Sunday, June 5
The Heartland A.R.C. is sponsor-

ing this year's party. Phone and c.w.
are one contest. There are no re­
strictions as to mode or operat ing
time. Only one transmitte r may be
used at anyone time and crossband
contacts are not allowed.

Exchange: RS(T) and OTH. County
for Minn. stations, ARRL sections or
OX countries for others. Novice and
Tech. stations must identify their
license class.

Scoring: One point for phone
OSOs, 2 points if its on c.w. and 5
points if its a Novice or Tech. sta­
tion. Minn. stations multiply total
eso points by ARRL sections and
OX countries worked. Others multi­
ply eso points by number of Minn.
co unties worked. (max. of 87) asos
with club stat ion WBSnZ count 10
points.

Frequencies: C.W.-3535, 7035,
14035, 21035, 28035. Phone-391D,
7235, 14280, 21365, 28525. Novice
and Tech.-3725, 7125, 21125, 28125.
Avoid nets or traffic frequencies.

Awards : Certificates to state, OX
countries and Minn. winners. Also
top scoring Novice and Tech. sta­
tion.

Stations making 50 or more asos

each band and mode for aso points
but not as a multiplier.

Frequencies: CW.-3575, 3710,
7070, 7125, 14075, 21075, 21090,
21 140, 28090, 28125. Phone--3770,
3790, 3943, 3960, 7090, 7210, 7275,
1~320, 14340, 21360, 21440. 28620,
28690. And SO.1-5O.5, 145-147. For
U.S. and OX as allowed.

Awards: The pa rty sponsors hun­
dreds 01 ce rti ficates and trophies in
all categories and divisions. A s.e.s.e.
will get you a l ist, include extra post­
age for ITU, IARU, IARC, lARS coun­
try, prefix and zo ne lists.

Send all requests and your log to:
International Amateur Radio Society,
K6BX, P.O. Box 385, Bonita, Calif.
92002

. .. . . . 12.336
• . 12.32<1

. ... . 10. 76<1
... 10.682 1

10.143
10 .120

_10 .o.t S
, .. 9 .441

, 9.4 17 1
.. .9. 180

W,,,"
W91 8
W 70l(
W>OG'
W6M...
KV.AD
W2GHV
«raz
KSAK •
wtlOHN

,21.6'40
,18.41of
.11.608
. 16 .84a
. 16.709
. ' 4.892
U.8.fl
13.865
13.083
12.903

CHC/FHC/HTH aso Party
Minnesota aso Party
SOWP CW. aso Party
SMIRK 6 Meter aso Party
RSGB National Field Day
ARRl VHF oso Party
West Virginia aso Party
All Asian Phone Contest
ARRl Field Day
Dl Activity aRP Contest
Ve.nezuetan Phone
IARU Radlosport Champ.
VHF Space Net Contest
10-10 Net aso Party
Venezuelan C.W.
European C.W. Con test
Canadian/U.S.A. Contest
SARTG RTTY Contest
AU Asian CW. contest
European Phone Contest
Scandinavian C.W. Contest
Scandinavian Phone
VK/ZLlOceania Phone
VK /Zl/Oceania CW.
Manitoba aso Party
CO WW OX Phone Conlesl
ARRL C.W. Sweepstakes
ARRL Phone Sweepstakes
CO WW OX C.W. Conlest

Calendar of Events
3-6
4-'4-'s

11·12
11·12
1&-19
1&-19
25-26

2-3
2-3

9-10
16·17
16-17
30-31
13-14
20-21
20·21
27·28
10-11
17-18
24·25

1-2
8-.

15-16
29·30

5-6
19-20
26·27

Top 20 QCWA 1977 Party
N4 1N/ 3
woos
wooA
K6FE
W4WKO
K2DWW'""K9CLO
WSKW/4
W'"C

June
June
June
J,ne
June
June
June
June
June
July
July
July
July
July
July
Aug.
Aug.
Aug .
Aug.
Sept.
Sept.
Sept.
Oct.
Oct.
OCt.
OCt.
Nov.
Nov.
Nov.

l ARS CHCIFHCIHTH QSO Party
Starts : 2300 GMT Friday, June 3
Ends: 0600 GMT Monday, June 6
The following are essential rules.

A s.a.s.e. to K6BX will get you more
detailed tntormattcn.

Exchange: eso no. , RS(T), name,
CHC/FHC no., state, county or sim­
ilar division. Non-members send HTH

' 14 Sherwood Rd., Stamfo rd, Conn. 06905 I -.::::::-__--':::::---"="---'-"-"=

I s my face red, announcing the USSR
" CQ-M" Contest in last month's
column as May 21-22. Late in March
I received a communication from
Box 88 announcing the contest as
May 7·8. It was much too late to
make any corrections in the May
column which had already gone to
press.

I had written at least two months
earlier requesting confirmation but
no answer. However several over the
air contacts with the Soviet boys had
assured me thai the contest would
be held on the same weekend as
last year. Which goes 10 prove that
even the fell ows over there have no
idea what's going on at Box 88.

At least the rules remained the
same, except for one item in the
scoring . Contacts between stations
on the same contment are now only
worth 1 point (instead of 2) and dif­
ferent continents 3 points. (instead
of 5)

I am sending an announcement of
the date correction to all the prom­
inent OX Bulletins so you may still
have the information in time.

This is the penalty we contributing
editors have to pay now that you are
receiving CO before the published
month. The early deadline, three
months, makes it pretty difficult I
meeting the cut off date.

One thing's for sure, I'm not list- I
ing any event unless I receive the
announcement in writing . So you
contest managers better gel your I
material to me at least three months
before the date of the event or its
not going to make the issue of the
current month.

73 for now, Frank, W1WY
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1 MHz
W6PXG 825
WB6C EI 2 .552
WMVNR . . . . . . . • 119
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14 MHz
W6CCP 43.110
K8HIH 30.053
W60 KK 26.363
W3WJD ' .860
W5TMN 8 .1"'5
...A60WM ...•... 3 .339
W2GXO • ...•... 3. 250
AD2BOO . . . .. . •2 .638
WA1STN 1.800
W48 AA 1.782
K1 ROE 1.365
W4 EEO . , 128
"'B"'WHE/'" ..•..... 36

1976 All Asian Phone Results
U.S.A. 21 MHz

... 11 Band .....6..05 /6 ••••. 3,312
K3MNT17 2. W"'GONM "'66
.....'VEFI6 •... 3S,62' MUIIl-Op
W6MAR 29•• 13 W6P 89 .8'0

Canada
... 11 Band

VE1UBC . . •. . . 13.018
1a " Hz

VE1BGK .•..... '.400
XJ 5R 6.588

Oom. Rep .
All Band

HIILC 600
sal.ado.
14 "Hz

YS1M"'E .. . , . .. • ,115
Conlin.nla l Wlnnera

UW9AF 184.901
AG6JFY •. . .. . 128."'12
U"'3SAQ •. .... 93.852
K3MN T/1 •.• .• 46 ."'28
5Z40M 35.680

Asian Country List
A4, A51 , A6, A7, A9, AP, BV, BY,
CR9, EP, HL/ HM, HS, HZI7Z, JAIJE/
JF/JH /JI /JJ/JR, J01 , JT, JY, 005,
S21 , TA, UA/UK/ UV/UIN9-fj, UD6/
UK6C-D-K, UF6/ UK6F-O-0-V, UG6/
UK6G, UH8/UK8H, UIB/ UK8A·G-r-L­
O-T-Z, UJ8/UKBJ-R, UL7IUK7, UM81
UKBM-N. VS6, VS9M/806, VU. VU
(Anda man & Nicobar) VU (t.eccadtve)
XU, XV, XW8, XZ, YA, YI, YK, ZC4/
5B4, IS (8pratly) 487, 4W, 4X/4Z, 7~

count ries worked for the ir mult iplier.
(CO WPX list) Note: Ogasawara JD1
(Babin & Volcano) are in Asia.
Minamitori Shima JD1 (Marcus) is
in Asia. (KA contacts do not count)

Final Score: Total OSOs from
each band times the sum of the
multipl ier from each band.

Awards : To the highest scorers,
both phone and c.w. as fol lows:
Single operator, all band in each
country and each USA call area, up
to the 5th rank whe re returns just ify,
Single band and multi-operator en­
t ries, in each country only. Conti­
nental leaders will receive a medal.

Logs: Keep all t imes in GMT, fill
in country or prefix column only first
t ime it is worked, and use a separate
sheet for each band. A summary
sheet showing the scoring and other
information and a signed declaration
is also requested.

Disqualification regulations are
strictly enforced so check you r log
carefully. Non-Asians use prefixes
for their multiplier, not count ries.
Cl ub stations are classed as multi­
operato r. Each operator of a mult i­
station will give his age in the ex­
change.

Logs must be received no later
than Sept. 30th for phone entries and
Nov. 30th for the c.w. sect ion. Logs
go to : J.A.R.L. Contest Committee,
P.O. Box 377, Tokyo Central , Japan.
Include an IRC and s.a.e. for copy of
results.

A certificate will be awarded to
the overseas station in each conti­
nent whose log shows that he con­
tributed the most contacts to the
competing stat ions.

The fo llowing received certificates
of merit in last year's activity. JA2­
HLX, VP80N and YU1ELM/p, none
from No. America. So here's your
chance to pick-up an award.

Send your log to RSGB HF Con­
test Committee, c /o A. Davis, 41
Gainsborough Road , Crawley. Sus­
sex RH1D-5lD, England.

West Virginia QSO Party
Starts: 2300 GMT Saturday, J une 18
Ends: 2300 GMT Sunday, June 19
This one is sponsored by the West

Virg inia State Amateur Radio Coun­
cil. There are no t ime limits, the
sam e station may be worked once
on each band for aso points, and
W. Va. stations may work each other.

Exchange: aso no., RS(T) and
aTH. County for W. Va., state or
country for others.

Scoring: W. Va. stations mu lt ip ly
total a sos by (W. Va. counties +
states + countries) wo rked. Multiply
total by power multiplier if any.

Out-of-state multiply total W. Va.
asos by W. Va. counties worked.
(max . of 55) And multiply total by
power muftlpller if any.

There is a power multiplier of 1.5
for stations using 200 watts or less
input.

Frequencies: C.W.-35 kHz inside
each c.w. band. Phone--10 kHz in­
side " General" portion of each phone
band.

Awards: To the t st, 2nd and 3rd
highest scorers in W. Va. and top
scores in each state and each coun­
try. (Single operator only)

logs must be received no later
than July 16th and go to West Vir­
gin ia aso Party, P.O. Box 299, Dun­
bar, West Virginia 25064

All Asian OX Contest
Phone: June 18-19 C.W.: Aug. 27-28

Starts : 1000 GMT Saturday
Ends: 1600 GMT Sunday

Th is is the 18th year the JARl has
run th is contest. The exchange is
between Asian count ries and the rest
of the world .

Classif ications: Single operato r,
single and all band. Multi-operator,
single transmitter, all band only. (no
mult i t ransmitter)

Exchange: For OM's, RS(T) plus
age of operato r. For YL 's, RS(T) plus
00.

Scoring: One point per OSO.
Asians use non-Asian countries for
thei r multiplier. (ARRL DXCC list)
Non-Asians use pref ixes of Asian

SOWP C.W. QSO Party
Starts : 0000 GMT Saturday, June 4

Ends: 2400 GMT Sunday, June 5
This is the 2nd annual aso party

for the Society of Wireless Pioneers.
There is no set pattern but the ex­

change information shou ld at least
include the member's SOWP mem­
bersh ip number.

Activity w ill be found about 55 kHz
up from the low end of each c.w.
band and the middle portion of eac h
novice band.

A cert ificate will be issued to all
participating members who contact
10 or more members.

Submi t a list of contacts made,
call . member's number and time of
contact to : Pete Fernandez. W4SM,
129 Hialeah Road. Greenville. S.C.
29607. Include a s.a.s.e. no later than
June 20th .

RSGB National Field Day
Starts: 1700 GMT Saturday, June 11

Ends: 1700 GMT Sunday, June 12
While stations ou tside Great

Britain are not elig ible to enter this
ac tivity on a competitive basis you
can contac t Briti sh portables arid
submit your c heck log.

must include a check sheet for each
band and mod e used , and include
a s.a.s.e. with your log.

Mailing deadline is July 2 to : HARC
c/o Steven J. Gardner, WBOMAO,
P.O. Box 261 , Staples, Minn. 56479

6 Meter " SMIRK" QSO Party
From 1300 to 0500 GMT

Sunday, June 5
The Party is open to all but only

scores of SMIRK members are eligi­
ble for awards.

Exchange: Call , state or country
and SMIRK number if you are a
member.

Scoring: Number of contac ts x
states + countries worked for your
final score.

tt is only necessary to submi t a
copy of your scoring. showing num­
ber of contac ts and states/ count ries
wo rked. and yo ur f inal score. You
may however be requested to submit
your log later so have a copy avail­
able.

Certi ficates to the winner in each
state and in each country. The
SMIRK Trophy goes to the overall
high scorer. This year Canadian
stations will compete on an individual
and club basis against US stations.

Include a s.a.s.e. for a copy of the
SMIRK Newsletter with the party
results.

Mailing deadline is July tst to: Ray
Clark, K5ZMS, 71 58 Stone Fence
Drive, San Antonio, Texas 78227



DISCOUNT
PRICES

ON ALL TRI -EX AND
ROHN TOWERS

Let us know your
requ i~ments. including
aU fJmous make belm
I nlennas and retetcrs.
Dur engineeri ngdepart­
ment will help you
select th e best possible
pi ckage for your
I ppliClltion I t thl best
possible prices.

Write for free c~llog.

Bi l L SA LER NO

(W20NV)

DIR ECTO R

to
UPII Communication

Systems =.::.__
481 Getty Ave., Paterson. N.J. 01503
Tel. {201l 279·1500
Cable UNIPAGE TWX: 710·988-5917

CO's Ham Shop is a good source
of hard to get items, and it's free
to CO subscribers. Why not send
in your ad today.

MILITARY SURPLUS WANTED
Spice buys more and p.~ s more H igh.
est prices ever on U.S. Military sur­
plus , espec:: 'illly on Collins equi pment
o r parts . We Ply Ireighl . Call collect
ItOW lor our high c t ter. 201 440-8787,

SPACE ELECTRONICS CO.
d,v 01 M,hllry Elec t ro n ICS Corp .

35 Rula ceon . S H;ackens.ck . N,J. 07606

(S. Yemen) 70 (Kanaran) 8Z4, 9K2,
9M2, 9Nl , 9Vl.

DL Activity QRP C.W. Contest
Starts : 1500 GMT Saturday, July 2

Ends: 1500 GMT Sunday, July 3
Power is l imited to 10 watts input

or less, sing le operator and c.w. only.
ORO stations may participate but
only contacts with ORP stations are
valid . Limit your operation to 15
hours. The 9 hou r rest period may
be taken in two parts. Contacts may
be made on any 5 bands in the 1.8
to 28 MHz group.

Exchange: RST plus OSO num­
ber and power input. Add " x" if
crystal control. (579001/8x) Stations
using more than 10 watts indicate
ORO instead of power number.

Scoring: Contacts with stations in
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same country 1 point. Other coun­
t ries but same continent 2 points.
OX on other continents 3 po ints. If
OSO is with another ORP station add
3 more points. (4 to 6 pts.) There
are also handicap points as foll ows:
1 if stat ion worked is using 3.5 watts
or less o r is xtal contro lled, doubl e
points if both stations in aso meet
above requi rements. (Gets a bit con­
fusing. OJ7ST could make scoring a
bit simpler.)

Multiplier: Each OXCC country
worked on each band. One if on own
continent, 2 if on anothe r conti nent.
Each cal l area of JA, PY, VE, VK,
W/ K and ZS consi dered separate fo r
scoring.

Final Score: Total OSO points
from all bands times the sum of the
multiplier from each band. (Scoring
for ORO stations same.)

Use separate log sheet fo r each
band and a summary sheet showing
the scoring, t imes of rest period and
equipment information. Plus the
usual signed declaration.

Mailing deadline is July 31st to :
Hartmut Weber, OJ7ST, 0-3201 Holle ,
Kleine Ohe 5, West Germany.

IARU Radiosporl Championship

We do not have detailed rules of
thi s event at thi s time, but potenti­
ally this could develope into the
biggest on the air event of all t ime.
A world-wide sweepstakes as it we re.

Organized by the ARRl under the
auspices of the International Ama­
teur Rad io Union, it will receive
world wide publicity th rough the
more than 90 membe r national
societies.

Fo llowing is a brief outli ne of th e
rules.

1. Contest period: July 9 and 10
UTe. Single operator stations limited
to 36 hours.

2. Eligibility : All amateurs world­
wide , sing le and multi-operato r ,
single transmitter catego ries. No
multi transmitter.

3. Bands: Al l amateur bands. 160
thru 2 meters. Each stat ion may be
worked once per band. regard less
of mode. Crossband not allowed but
Oscar contacts OK and count as
separate band.

4. Exchange: Signal report and
ITU Zone. A zone map appeared in
the May '76 OST, and w ill also be
sent wi th each request for log forms.

5. Points: Contacts with in one's
own OXCC count ry count 1 point,
within own continent 3 points, and
outs ide own continent 5 po ints.

6. Multiplier: The sum of the num­
ber of diffe rent ITU Zones worked
on each band .

7. Scoring: Final score equals

total aso points times the Zone
muttipl ler.

8. Awards: Cert ificates to the
highest scorer in each ITU Zon e,
OXCC country, U.S. state, and Cana­
d ian province. Add itional cert ificates
and other awards in each count ry at
the d iscret ion of th at count ries na­
tional socie ty.

All entries worldwide to be sent to
IARU Headquarters, Box AAA, New­
ington, CT 06111 USA. All U.S. and
Canad ian entrants must use official
log fo rms and summary sheets which
can be obtai ned from the ARRl.

Venezuelan Contest

Phone: July 2-3-C.W.: July 30-31
Starts : ooסס GMT Saturday

Ends: 2400 GMT Sunday
This is a world wide type contest.

all bands 10 th ru 80. There are four
catego ries, single operator, single
and all bands, and mu lti-operator,
si ngle and mult i transmitter, all band
only.

Exchange: RS(T) repo rt plus a 3
figure OSO number starting with OOL

Points : Contacts between stations
in different countries 2 points. Be­
tween stations in the same country
zero points, but pe rmitted for mu lt i­
pl ier c red it.

Multiplier: One for each count ry,
and each YV call a rea contacted on
each band.

Final Score: Total aso points mul­
t ipl ied by sum of different count ries
and YV call areas worked on each
band.

Awards: Trophies to the top scor­
ers in each category. Medals to th e
winners in th e following areas: Carib­
bean, Central Ameri ca, No. America,
So. America. Europe, As ia, Oceania
and to the top s.w.1. scorer. Certi fi ­
cates to all stations making following
totals : Caribbean, Central, North and
South America, 20 YV's and 10 other
countries for s.s.b., 15 YV's fo r c.w.
Europe and Africa, 10 YV's and 10
other count ries. Asia and Oceania,S
YV's and 10 othe r countries. S.W.l.,
50 complete OSO exchanges at least
10 of which must be YV's.

T imes must be logged in GMT,
indicate mu ltiplier only first time it
is worked on each band, and use a
separate sheet fo r each band. Include
a summary sheet showing the scor­
ing and other informat ion , and the
usual signed declaration. The usual
disqualification rules wi ll be in effect.

A remittance of $2.00 or its equiva­
lent in IRC's is requested with each
certificate applicat ion. Deadline for
mail ing is Sept. 15th for phone and
Oct. 15th for C.W. to : Radio Club
venezctano. P.O. Box 2285, Caracas
101 , Venezue la.



co Reviews: (from page 57)

spectrum analyzer was 61 db down from full output.
All other spu rious was greater than 67 db down.
An effective protection ci rc uit samples stan di ng
wave ration and reduces drive accordingly.

The TR-7400A instructi on book incl udes a sche­
matic diagram and a block diagram, but does not
cover much of the theo ry of operation. Routi ne
adj ustment poi nts are called out on th e internal
photographs and operational procedu res are well
detailed. I would suggest the purchase of the
serv ice manual from Ke nwood fo r you fix-i t-your­
self types.

Perform ance is consistent with what yo u have
come to expect from Kenwood eq uipment. The
TR-7400A is a lot of f.m. t ransceiver fo r th e mon ey
and should prove to be another sales success fo r
Kenwood. _

Providenc;ales ( from page 22)

Immediately fol lowi ng the contest, the majority
felt that " elbow exercise" was in orde r, so George
VPSCW and his XYL, Ruth lead the way down the
hilt to the Thi rd Turtle Inn. And of course , wild radio
stories were the main topic of co nversation. I would
like to mention at this point that I thoroughly en­
joyed the island cuisine. The lobster was the best
I had ever eaten and the hospitality was great.

By late afternoon Monday, all VPSs had signed
their own calls off the air and began packing up
the gear for the trip back to the USA. Why does it
always seem to take less time to take it down than
to put it up? Tuesday, it was necessary to say fare­
well to this paradise and the joy of amateur rad io
DXing from this fabu lous location. Enrou te home
we stopped at Grand Turk Island and what a con­
trast-for here is a modern is land with all those
" c reature features"-considerab ly different from
Provo.

A special thanks to Bi ll Dodson, VPSBD, a Provo
resident, who introduced me to some of the special
highlights of the island. I wi ll , of course, always
have good memories of this entire trip, including
the good stop-over visi ts in Florida with Ron Blake
and Bill Walker. Incidentally, Bill Walker would be
a good source of information if you plan to do a
li tt le DXing from Provo. I can truly say I have never
seen a more dedicated amateur radio contest group
than the North Florida OX Association. It was my
pleasure to have been a small part of this outstand­
DXpedition . I am happy to report that I have just
received word from the CQ World Wide Contest
Director that VPSM is the MuUi-Mult i Phone Contest
Champion for 1976. They also established a new
all time high score record fo r North America.
WHAT A FINALE! ! ! ! •

The Phantom Strikes Again (from page 50)

he whispered, "the break I've been looking for ...

thi s is it !"
" What's th e matter, Pete? You took kind of

funny."
" AIt, yo u've got to teach me how to do that. Do

yo u hear me?" His eyes were afi re with determina­
ti on, his words, slow and measured.

"Sure, Pete. It's easy. I j ust showed yo u the
basic technique." He studied his f riend's face, jaw
firmly set, muscl es tensed, like a big cat about to
spring for his jugular had the reply been " no."

" Well ," demanded Pete, his fingers drumming
a devil 's tattoo upon the table.

Alf slowly recounted the method called phantom
copying, att empting to explain the reasons why
some have found it a good weaning phase away
from all " putt ing-it-down-on-pa per" co pying. But
Pete didn't have to be sold on its merits. " Now let
me try it ," he interrupted, putting a sudden QRT
to the monol ogue. He was like a kid who had just
been instructed on how to put a roll of caps into
his new Ranger six -shooter.

There sat Pete, eyes shut, index-finger arched
and trembling, a smi le of anticipation on his face,
wai ti ng fo r Alf to send something. What a moment !
If only the other patrons aro und them knew the im­
portance of what was about to take place.

Slowly Alt's eyes wandered across the room to
pick out something suitable to send. There 's one,
and there 's another. He dit-da hed both. Then an­
other, and another.

" Ladies . .. Gents . . . No Checks Cashed . ..
Millers On Tap ..." And so it went, one successful
c.w. burst after the other. Peter would softly squeel
afte r each little success and sq uirm with delight.
" More, send me some more."

Fran eased by the table and, seeing Pete in th is
agitated state with his eyes shut and his f inger
proudly arched on the table, attempted to speak
up, but Alf just smiled and waved her off. She left
rel uctantly, shaking her head at what a coup le of
beers could do.

" It works," he sighed, contented and exhausted
after his arduous o rdeal. "I was copying using only
my fi nger . . . incredible."

"It's the beginning of 'armchair ' copyi ng, you
know.

Pete 's face came aglow at the happy prospect :
" Armchair copying, " he purred to himself.

All stud ied his friend's face on armchair, noting
a certain faraway look in his eyes. " Once you get
the hang of armchai r copying , you'll get real p lea­
sure from worki ng c.w. The whole thing gets easier
and easier.

"Alf," I can't thank you enough ... really. I'm
goi ng to practice this phantom copying until I wo n't
need a pencil any more, except fo r the logbook . If
I can ever repay the favo r some day . .."

Alf, unaccustomed to such fee lings of grati tude
from his old friend, magnani mously waved them
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off: " It was nothing."
"Tell you what ... I'm going to buy you a couple

good cigars right now," Pete said, rising from his
seat, " meet you by the door."

All's mo uth opened but he made no sound as
he watched Pete trai li ng off to the fron t of the
establishment. "Hey, the check!"

" I gave you the check. " said Fran, quickly on
the scene.

He slowly withdrew his wallet, mumbling some-
thing under his breath. •

Plumbicon Camera (from page 38)

sandpaper around a 1VB inch cardboard tube or
dowel and ease these holes until the deflection
yoke tube just passes through them. Using a jig­
saw or coping saw, cut the outside diameter of
these pieces. Slip over the tube and sand the out­
side diameter until these pieces are a free fit with­
out excessive slop in the focus coil. Epoxy cement
the remaining two pieces together. When cured,
check fit on defection coi l tube and in focus coil.
If tight, ease with sandpaper. Drill a VB inch diam­
eter hole in this part to accommodate deflection
coil wires and epoxy cement to the deflection coil
tube. This part must be aligned with back of the
focus coil when the front of the detetection coil
tube is just touching the target connector ring.
When dry, cut two 2 inch lengths of 1V2 inch ca rd­
board tube. Divide the inside of one into 3 equal
parts and draw 3 longitudinal lines inside this tube.
Cut the other into 3 equal parts which will fit inside
the marked tube with three 1h inch gaps around
the tube. Cement these pieces in place with Spray-

Fig. 4-Foil layout of the video amplifier circuit board
(foil side).

rnent .: Cut a slot in this assembly to clear the 1h
inch hole drilled for deflection coil w ires on the
rear deflection tube location ring . Cement this as­
sembly in place at the rear of the deflect ion yoke
tube with epoxy. When dry, clear the slots on the
rear protrusion to the inner deflection tube. Bend
a !1'2 inch thick by V2 inch wide tube c lamp and slip
over the tail piece. Insert this tube into the focus
coil and clamp in place with a number 6 self-tap­
ping screw threaded edgewise through the rear
focus coil flange.

Cut 4 deflection coil formers 3f4 by 1 inch. These
were made from J{6 inch thick cardboard. A piece
of thi s material was cut with a razor knife and
st raight edge 3/4 inch wide by about 8 inches long.
This was then scored V4 inch from each edge to
about half its thickness. A drilling jig was then
made from 1fe inch plywood by locating a 1/4 inch
diameter hole V2 inch from one edge and :va inch

View of the timing circuit board (see fig. 3).

70 • CO • June , 1977



View ot the video ampfifier c ircuit board (see fig. 4).
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The horizontal coils were then connected in series
and, to ensure that the magnetic field was aiding,
a compass was placed close to each coil and cur­
rent from a 9 volt battery was passed through the
coils. The compass should point to the deflection
assembly on one side and away from the assembly
when placed on the opposite side. The vertical
coils are wired in the same manner.

If one plans to use a " C" mount lens with this
assembly, it will be necessary to provide a V2 inch
spacer between the coi l assembly and the "C"
mount. The face of the Plumbicon should in it ially
be about J{6 inch from the front face of the "C"
mount.

Simple winding jig described in the text.

(TO Be Conti nued)

from the other edge. The cardboard former strip
was clamped between this jig and a block of wood
and the one hole was drilled. The former was then
cut off to 1 inch length and a second, third, and
fourth were similarly cut. By bending away from the
score marks a radius was imparted to these
formers.

Using the winding jig shown, each coi l was wound
on a hand drill clamped in a vise. Horizontal coi ls
had 680 turns of number 32 wire , vertical coi ls had
800 turns of number 32 wire.

When wound, the fixture was separated leaving
the coi l laying on one half of the fixtu re. This was
coated with plastic model cement and left to be­
come partially dry and very tacky. The bo lt was
then removed from the center and the coil was
laid on a 1Y4 inch antenna mast pipe coated with
wax paper. The remaining fixture half was removed
and the coil was coated with plastic model cement.
When tacky, a piece of wax paper was laid over
this coil and the coil wrapped around the mast and
tightly held in place with 3 pieces of plastic elec­
tric ian 's tape until dry.

Between co ils, it was necessary to sand the glue
from the fixture and coat with paste wax.

When all coifs were complete, the horizontal
coils wer e placed on the deflection tube and held
in place temporarily with a Y4 inch bolt. They were
aligned and held in place with PVC tape. The ver­
tical coifs were simi larly secured to the assembly.



¢STEP UP TO TELREX
WITH A

TElREX " BA LUN" FED-"INVEATED·VEE" KIT

THE IDEAL HI ·PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL lOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Optimum, fuU-sil' doublet perlor~nce. independent of llround conditions!

" Balanctd·P.nern". lo w radia t io n WIgle, hillh signal 10 noi., and signal

'i to int••~,.ne. rltio'
Minim.l support c~ts. (e x ist ing to_" houiol!. treel.
A technician c:an ntso nate a T, I,u "I nverted-Vee" to f requency wi t hi n the hour!

Minimal SIW/ R is possib le if insta llotd and resonat ed to freq ue ncy as di rected!
Pattern primarily low-angle, Om ni-directional, epprcx. 6 DB null at ends!
Cost ly. lossy . ant en na tuners not required !
Co m plete simplif ied installation and resonating to frequency ins t ruct io ns supplied
with each kit.

about some of the following observa­
tions on c.w. OX work in general,
and I'd like to share them with read­
ers, Let us call them THE MFO
AXIOMS, for want of another te rm.

AXIOM -=1: Ab so l u t e mastery
of C.w. is necessary. You should
be able to copy anything on the
bands under any conditions (e. g. EO
wpm of chirpy, unstable c.w.) . C,w.
should become so familiar that you
can copy it whi le reading. carrying on
a conve rsation . listening to music,
or even whi le you are three-qua rters
asleep. In other words, c.w. should
be as natural as your nat ive lan­
guage. I believe that it was KH61J
who said : " any operator worth his
salt is good for at least 60 wpm."
There is considerable merit to this
statement.

AXIOM =2: Learn and practice
good operating procedures. I wish I
had a nickel fo r each minute that
I have spent th roughout the years
listeni ng to operators such as KV­
4AA, W4KFC, W910P, W9WNV et al
who know how to operate. There are
countless other operators around to
model you rself alter. Some of the
good habits useful in OX operating
follow. Listen to what the OX oper­
ator is doing-if he is listening 5
KHz above his operating frequency,
do not call him zerobeat. II he does
not accept tatlencers. do not taHend.
Be considerate of your fellow Dx'ers.
II the OX station calls for WA1?,
know enough to hold off if you are
notaWA1,

AXIOM #3: Know how to operate
your rig. It is abso lute ly essential
that you learn such basic elements
as zero-beating, placing your trans­
mitter on a particular frequency, and
using your c.w. filter, crystal filter
phasing, a-multiplier, etc., 10 the
utmost. I have heard many an ama­
teur miss choice OX oso's simply
because they could not place their
transmitters on the proper frequency.
I do not wish to comment on ideal
rigs. What I am suggesting is maxi­
mum utilization of whatever you
have.
AXIOM # 4: Pick your spots (or.
know what you are capable of work­
ing). You should know almost im­
mediately what your chances are of
working a particu lar OX station. A
lot of this will depend on your sta­
tion and antenna. For example, you
would not want to spend much time
in a pileup for BY1 PK if you run 25
watts into an underground garbage
can antenna! If the whole band is
calling a super-rare OX station, you
might look around lor a semi-rare
one with few callers. The whole key

, ..fii;~/rex t! ••••

~.. .,• •••• • • • ,. A . .. •

T,'rex " Mo narch" (T. appeodI I.V. Kit

Duo -Band / 4 KWP l. V. Kit S62.5O
Po st Paid Conlinent al U.S .

QRP (from page 39)

than 100 milliwatts input! In the sum­
mer of 1974 I purchased a Ten-Tec
Argonaut, a truly amazing little rig .
For the first severa l months I used
it at a number of portab le locations
with fai r results, Finall y, on October
4, 1974, I put it in to operation at my
home station. The results exceeded
my wildest expectations. In short
order I worked most of the European
countries. and the possibility of
DXCC ORPp began to intrigue me.
In 57 short days this goal became a
reality, with the CQ WW CW Contest
providing 20 or so of the test coun­
tries needed. Also, during this period
I took part in the CW Sweepstakes
and worked all 75 sections in about
15 hours ope rating time. Some of

the highlights of the DXCC ORPp
drive were aso's with ZM7AH and
FWOAA on one call th rough large
pile-ups. There were only a few
short excursions to s.e.b.. one of
which yielded a 59 Irom A2CCY.
Many other rather choice ones were
worked without a great deal of dif­
ficulty. No superhuman skills or
large antenna farms were involved
in attaining DXCC ORPp. What I did
could be done by countless experi­
enced c.w. Dx'ers. I feel very strong ly

Fo r technical d.t••nd prices on complete
T. lreJ( line. writ' for Cat.log PL 7

CODE
COURSES

FAIL SAFE _ FOL LO W THE FREE
HOME STUDY IN ST RUCTION S AN D
LEARN TO RECEIVE CODE ONCE AND
FOR ALL. OUICKIE 1 OR 2 CASSETT E
METHODS OFTEN DON'T WORK DUE TO
INSUFFICIENT PRACTICE MATERIAL.
THIS NEW I14ETHOD SUCCESSFULLY
USED BY PEOPLE FROM 10 TO 65 YEARS
OLD . INCLUDES NOViCE TRAINING
SCHEDULE. REFERENC E MATERIALS,
CHECKING SHEETS TO VERIFY AC·
CURACY,INFO ON OTHER HA M LICENSE
REOUIREMENTS.

STANDARD 2 TRACK MONAURAL CAS ­
SETTES PROVIDE 60 MINUTES EACH OF
SCIENTIFICALLY PREPARED CODE PRACTICE
(LETTERS , NUMBERS. PU NCTUATION . CODE
GROUPS. WORDS) CASSETTES ARE DESIGN·
EO TO MINIMIZE lEARNING PLATEAUS,
EMPHAS IZE NEW MATERIAl.

TAKE THE CODE eUM CONFIOE N1 YOU'll PASS

D·r. WPM INg..,e. UccnSlI e C,nrllrs $19 95
0-' WPM (NltVicl lic.llse) 7 ClSselln II 95
7-14 WPM IC,",.,1 tta" lictllu)

3 C,uulln 9 9$
Fint tins post'9' ••quir,d ,er (uUII' 0 U

SPECIAUSTS _ DUll ON LY PflDOUCIS AilE
CODe COURSES

THE HERRMAN CO.
DEPAR TMENT F. BOX 1101

LARGO. FLOR IDA 33540

Novice·General
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This MFJ Antenna Tuner...
lets you operate all bands - 160 thru 10 Meters ­
with a simple random wire. Use virtually any
transceiver - u to 200 watts RF power QUTPUT.

95$

the same call area.
C. A ll call letters must be in strict al­

phabetical order and the entire cal lsign
must be shown.

D. A ll ent ries must be clearly legible.
E. Ca rds need not be sent with the

application , but they must be in the
possessi on of the applican t. An y and all
cards may be requested by the WPX
Award Manager. or by the CO OX
Edito r.

F. An application fee of $ 1.00 must
accompany the appl icat ion.

G. All applications sh ould be sent to
the WPX Award Manager, Mr. Bob
Hunt ington , W6TCQ, 5014 Mindora
Drive, Torrance, CA 90505; or to the
OX Edi tor, Mr. John Attaway , K4Il F.
P.O. Box 205, Win ter Haven, FL 33880.

II. Defin ition of Prefix
A. A prefix is the 2 or 3 letter/numer·

al combination which forms the first
part of any amateur call.

B. Any difference in the- number ing,
lettering or order shall const itute a sep­
arate pref ix . The foll ow ing are examples
of different pref ixes: A4 , N6, G3, DL 1,
EA3, 12, KeJ, W2, WA 2, WB2, WD2,
KP4, KH6, KL7 , 3A2 , 5N2, 6W8, 707,
9G2. 9M4, 9M6. etc.

C. A suffix designating portable ooera-

made from two stacked toro id cores,
and a qual ity capacitor manufactured
especial ly for MFJ.

Try It - no obligation. If not
delighted, return it within 30 days for a
refun d (less shipping) . This tuner Is
unconditionally guaranteed fo r one
year.

To order, simply call us toll tree
800-647-8660 and charge It on your
BankAmericard or Master Charge or
mail us a check or money order for
$39.95 plus $2 .00 for shipping and
handling.

Don't wait any longer to operate on
all bands. Order today .

MFJ ENTERPRISES
P. O. Box 494
Mississippi Stale, totS 39762

Call Toll Free . . . 800·647·8680

­....
lJ. FJ MHENNA TUNER

"'- ' ... "'-O'~

•

I . Appl icat ions:
A . All appl icat ions mu st be submi tted

on the offic ial CO WPX application
form, C0 1051A.

B. All contacts must be made from

Novice (from page 55)

Imagine being able to operate all
bands - anywhere, with virtually any
transceiver - using a simple random
wire and an antenna tuner small
enough to carry in your hip pocket.
Size is only 2·3116 x 3-114 x 4 Inches .

Operate from your apartment with a
makeshift wall to wall antenna. Tune a
s imple verti cal lor ro w ang le, OX
operation. Operate Irom your motel
room with a wire dropped Irom a
window. Tune out the SWR on your
mobile whip . Enjoy ham rad io on a
camping or backpack trip wi th a wire
thrown over a tree. Prepare for an
emergency . Take it on a OX expedition
or use it lor Field Day.

Match both high and low Impedances
by interchanging input and output.
5 0-239 coaxial connectors are used .

The secret of th is tiny , powerful
tuner is a 12 coatttcn variable Inductor

Math's Notes (from page 43)

conductor Dr.• Santa Clara, CA 95051
RCA Sol id State Div., Route 202,
Somervill e, NJ 08876
Raytheon Semiconductor, 350 Ellis
St. , Mountainview CA 94040
Sarkes Tarzian, Inc., Semiconductor
Dtv. 415 N. College Ave. , Bloom­
ington, Ind. 47402
Siemens Corp., Components Dtv.,
186 Wood Ave., S. Isel in, NJ 08830
Signetics Corp., 811 E. Arques Ave.,
Sunnyvale, CA 94086
Silicon Transistor Corp., Katrina Rd.,
Chelmsford MA 01824
TRW Semiconductors. 14520, Avia­
tion Blvd ., Lawndale, CA 90260
Texas tnstrurnente, Components
Gro up, Box 5012 M/S 84 Dallas
Texas 75222
Varo Semiconductor, Inc. , Box 676,
Garland , Tex. 75040
Westinghouse Electric, Semiconduc­
tor Dlv., Youngwood Pa. 15697

73, Irwin, WA2NDM

Is not to waste your t ime and be­
come discouraged when you can't
work something.
AXIOM #5: Keep current on OX.
Subscribe to OX bulletins-they are
Inval uable in keeping you on-board
about who is active, what Dx-pedl­
t ions are coming up, etc . These
bulletins will g ive you times and fre­
quencies used by a particular sta­
tion. You shou ld also listen as
frequ ently as you can , so that you
wi ll have an idea of what cond itions
are like at a certain time of the year.
One of the best t imes to get on the
bands is just prior to and just after
the OX contests. Mu ch OX can be
worked easily in these lull penes.
AXIOM #6: Do not become discour­
aged-Keep things in perspective.
If you miss a OX-peditlon or a rare
one leaves a country, it is not the
end o f the world. Chances are that
you'll get another chance at a future
date. Also, remember, if you've
worked every thing there is to work,
what have you got to look forward
to? Ye ars ago, I remember reading
a comment made by a OX'er : " To
be su ccessfu l in working OX, you
have to be very young, very old , o r
unmarried." For practical reasons,
you often cannot control these
factors .

I do not c laim to have all of the
answers for successful c .w. OX'l ng.
However, I do believe in what I
have sai d above , and I manage to
get my share o f OX with a very
modest setup . The satisfaction that I
get in making a aso with a rare
one while others w ho are 3-4 S un its
st ronger do not get the QSO is im­
mense. In any walk of l ife, you have
to take certain measures if you are
to be successful. The MFO AXIOMS,
if followed, cannot ensure OXCC
Honor Roll stand ing, but they could
be helpful in making a few more OX
contacts. "

And next, W6PQZ, John K. Aki­
yama (1161 North Ridge Pl., Monter­
rey Park, CA 91754) writes :

" On March 1, 1975, I bought an
Argonaut 505 from another ham. This
was hooked up to my Th3Jr up 70 ft.
when I got it home. During the f irst
month I operated in the ARRL DX
Test (March 1-2) and the CQ WPX
Test (March 29-30) and worked 43
count ries-all on s.s.b.e-eo I really
got hooked on a RPp OX'ing and
sti ll am. It was eight months later
that I worked ISOPJP on October 20,
1975, for my 100th country. All were
a.s.b. and mostly worked on 15 and
20 meters. The toughest areas to
work were Europe and Africa from
my West Coast locati on. However,

(Continued on page 80)
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Fully guaranteed b y the originiltor
of the A ·X NOise Bridge. OROEA
YOURS NOW!

19·21 (1) 20· 21 (1)
21·22 (2) 21 '()3 (2)
22-03 (3) 03.()5 (1)
03-05 (2) 23.()4 (I) '
Cl5-08(1)

21·23 III 04-QS (I)
02.()3 (Il
03·06 (2)
0£·0 7 (1)

20-21 rn 22'()3 (ll
21·23 (2) 00.()2 (0'
23·01 rn
01·03 (2)
03.()4 (1)

05-07 (1) Nil
18-20 (l)

03·05 (1 ) 04·06 (1)
05·06 (2)
06-07 (1)

00·01 (1) 02·05 (1)
[11'()4 (2) 05·06 (2)
04-06 (S) 06-07 (ll
06.()7 (2) 04-0& (I) ­
07-Q$ (1)

ONI3 (1) ec-ce (l)
03-G4 (2)
04.()5 (3)
05·06 (2)
06·07 (1 )

23-01(1) 011-O2(1)
01-02 (2) 02-QS (2)
02-QS (3) 06-07(1)
06-07 (2) 02.()5 (1)'
01-QS (1)

9050-<: / 0 KlDFC. 4
WestWOOd Ori~e

Belchertown. MA
01007

9J2WS_ Via W4RF.
W H Trogdon. 349
Broohide Dr..
Ashe bo ro. NC 27203

9K2EH_ To OZBER clo
Vald~ar S"irsvei.
35-2, OK_43OO, Hol_
bae ~. Dellmar ~

9K2EP_ c / o J. kallen.
be rg. S MODJ Z. Sielp­
nerg 64, S-1 95OO
Me rsta , Swe den

911 MD- VI/l G3TEJ
M C Oighlon , 7 The
Close, Godmallc hea·
te r. Hunts England

t U RK_ TO 0 G Mar·
ceill 6437 Eaglec,ut
Dr . Ch.,lo"e. NC
28212

OX (from page 61)

ZDnC_ Via E W Kin­
ke laa' Jr KP4EKI.
BOI S·2029, San Juan,
PR 009 03

Zl 2BIY_ To K411 . 1018
Woodbu rn Rd . Spar_
ta nburg . S C 29302

5H2HAS_ NOT to
WB2",FC. Send 10
WB8MFC

5V4AA--e/o F6ACB. 22
Rue CO'''"'!. F_41
V,lIeneu~II-Su r-l0 1.
F' Roce

5WtAB _ Via leo Ha ijs ·
man , 1044 S, E 43rd
S t , Cape Co ral, Fl
3340 4

5Z4PG _ To M F lllS'
aanske. WB~M FC.

w 137 S, 6823 Dun­
stan Ct.. Hales
Cor....'S. WI 53130

Centra l Nil 07~ (I)
& Soulh C8-10!2)
Asi. 10-11 1)

18·2lJl ')
20·22 2)
22·23 (0

SOUlh- 15· 17 (l j C7·09 (1)
east 20·23 (1 09-11 (2)
As ia 11.12(1)

;1-23 (1)
23.()1 (2)
01.(l3 (1),,, 14-16 ( 1~ 07·10 (2)

East 20-23 (1 10-13 (1)
21-23 (1)
23·00 (2)
Co-02 (3)
02·04 (2)
04·07 tu

Soulh 13·15 (1) OW 7 (1)
PaCific 15-17 (2) 07·10 (2)
& New 17·20 (3) 10-18 ( 1)
Zea le lld 20-21 (2) 16-18 (2)

21-22(1) 18-19 (3)
19-22 (4)
22·00 (31
00·02 (2)

Aust ra l_ 15·18 11) 19·21 (1)
as ia 18·21 (2) 21-22 (2)

21·22 (1) 22·00 (3)
00-02 (2)
02.()7 (1)
07-09/2)
09-13 (1)
13--15(2)
15-11 (1)

Carib. 15·18 (1)" 06·07 (1)
bean, 10· 13 !'l 07·10 (3)
Cenlr al 13·15 2 10-15 (2)
America 15·16 (3) 15·18 (3)• 16-17 (4) 11·21141
Northe m 17_18 (31 21·2213)
Covlltrie s 11·19 (2) 22· /3 (2)
of Soulh 19·20 (1) 23-02 (1)
.... merica
Peru , 12·18 (1)0' 05-07(1)
Bolivia . 10·12 (1) 07·09 (21
Paraguay, 12, ' 3 (2) 09·15 (1)
Brn il, 13·14(3) 15·17 (2)
Ch ile . 14-15 (4) 17·18 (3\
....' genlin . 15·16 (3l 11·19 (4)• 16-1 7 (2l 19·21 ('3)
Urupuay 17·11 (I) 21·23 (2l

23-00 (1)
McMurdo 16·18 (1) 17-20 (l)
Sound . 20-23 (2l
Antarct ica n·OlI1)

07·09 (1)

73. John, K411F

Anyone needing a confirmation for
one DJ6QT's African DXpeditions be­
tween 1970 and 1975 should QSL via
Horst Lemp, DL8PC, An Der Kirche
6, 0 -6364 Flo rstadt 6. West Germany.
The calls lor 1970 we re: TZ2AB.
XT2AB, XT2AC. TY9ABC, TYOABD,
ZD3N. ZD 3P and CT3/DJ6QT; for
1971 : TZ2AC, XT2AC. 5V8WS, TYO·
ABD. DJ6QT/5U7 . DJ6QT/ 5T5, EA8~

GK (only Nov. 12) and CT3/ DJ60T ;
fo r 1972: XT2AC, TZ2AC. TYOABD
and 5V8WS; and for 1973~75 the call
wa s CT3/DJ6QT.20.22(1 ) I

",'

20·23 ( 1) Nil

20-22 (1) Nil

20-22(1) Nil

2lJ·21 {11
21·22 (2)
22-23 (I)

06·08 ( 1)
13·16 (1)
22-00 (1)

0&08 (I)
14·16 (1)
' ~2O (1)
20-22 (2)
22·23 (1)

06·07 rn
07·09 (2)
09·14 ( I)
14·17 (2)
17_19 (I)
21-23 (1)

07·09(1 1
14·16 11)
16·17 (2l
17·19 (3)
1~2O (2)
20-21 (1)

14-16(11 .""
'6·18 (2)
18·19 (1)
06.()1 ( 1)

24(1) Cryl tal Drive
Ft. Myers, F lo rida 33901
all phones (S 13) 936--2397

• frequency Controf. frequency Stability
• H lgtl PetforlMr1n

Sene/fO'" for OUT fa feSf car.log
Wrire or phone for more def.ils

for
e General Communication & Indu'try
e CIUzen'. Band

(Standard & S,.nth..tzed)
e Two-Mete' 0 Monitor ~ Scann...
e Marine VHF e Amaleur Bands

Depend on Jan Crystals
made in U. S. A. for

En le m 1'111
'-le d ,ter·
rane.n &
Middle
East

t ion in another count ry or call area will
count if it is the normal prefix used in
that area. For example. K411F /KP4
counts for KP4.

D. All portable suffi xes withou t a
numeral wi ll be assigned an arbi t rary 0.
For example, W4BPD! LX counts as
LXB. However, su ffi xes denoting mobile
or portable operat ion, such as, 1M, I MM.
l AM, etc.. do not count.

An appl ication for WPNX may be sub­
mitted after you have qualified for a
higher class license j f the contacts were
made as a Novice. Pref ix es used for the
WPNX Award may later be used for ere­
dit toward the CO WPX Award.

Propagation ( from page 63)

Sout~ern Nil
Africa

Wes te rn 10-1 4 (1)
Alfic.

Cell tr al Nil•No rt ~ e r n

Europ(l &
Europe.n
USS R

Eastern 1'111•Celltral
Afflca

"Right
on"
with
Jan
Crystals

about

you r
quickly

resonantits

The price is 539.95 and we del iver
poscpaid anywhere in U.S. and
Canada. California residents add
sale. ta x.

If there is on, place in you r station
where y o u cannot risk uncertain
resu lts it is in your /lnl,nna.

W hy work in the d ar k ? Vour SWA
meter or your resistance noise
bridge tells only h.lf the story. Get
the instrument that lIy works .
the Palamar Eng;nee A·X N OtSe
Bridge. Uw it to check your
anlennas from 1 t o 100 MHz . And
use it in your shack to adjust
resonant frequ8nc ies of bath series
and parallel tuned circuits. Works
belter than a dIp meter and costs a
10 1 leu. Send for our tr.. brochure.

luly write i2VTT. P .O. BOK 37.
22063 Canlu . Eluwhere send
542.00 (U.S.) for a ir parcel post
d el ivery WOrldwide.

The Palamar Engineers A·X Noise
Bridge tells you if your antenna is
rnonanl or not and. if it is not .
whether it is too lang or tao short.
All this In one m eMU,.".,.n'
reading. And It works j\.l5t /1$ _II
with ham-band-.only receivers as
with general coverage equip".,.nt
because it gives perfec t null
readings even when t he antenna is
not resonant . It gives resistance .nd
reactance readings on dipoles .
inverted V illi , qulds. be.ms,
mult lband trap dIpoles a n d
verticals. No Slation is complete
without this up·to-.date instrument.

..; Learn the truth
your antenna.
..; Find
frequency.
..; Adju st it to
operating f requency
and easily .

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CA 92025
Phone: (714) 747·3343
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HAMSHOP LOOKING FOR o ld Lionel t r ai n s. I n t erested WANTED : HO_lO Heath Scope. Slate p r ice &
on ly in "0" gauge, excellent to l ike· new con- cond ition. W7VRO. P .O. eox 931 , Belling-

•••••••••••••••••••••••••••• di t io n. P rimary interest is l oco m o tives prior ham,WA982 2 5 .

FREE TO CO SUBSCRIBERS '0 1952. but wi ll consider com p rete sets or
more re ce n t modelS. Am will ing to buy out- SELL: Co llins 32 V 3 , R 392 W/RTTY c o ny.•••••••••••••••••••••••••••• r igh t for cash o r swap rad io gea r to m eet you r & pIs, no.a e mach ine, CV89A. Joseph
needs. Write orcx Cowan , WA2 L RO , c/o CQ Schwartz, WA2JGS , 43-34 U n ion $1" F l u Sh-

Ad u ' t1 J ln ll Ra tu , No n ·co m merc ial aas Ire 10 Magazine, o r call 516/883--620 0. In g, N Y 1 135 5 .
cents ,"' word Including abb rev iation s and Medical : Any l icen sed amateur radio operatorad dresse s. Commercia l .0' organlu t ion

SELL: E .F. Johnson edgew ise s-meters, 00.". '0 ", medical or paramed ical f ield $/1ould 554-<1015.001 , F .S . 25 0 u a $ 4 .50 each.as •.,. cent! '" w ord. Minimu m charge join MARCO (Medical Radio Council). con- K4 EPI, Ro land Guard, 235 N elson O r ., Lav-
$1.00. N o ad (non·subocriber) w i ll be prin t ed t ac t : Stan Carp, M .D., KI EEG, 44 M ain St ., er gne, TN 370S6.
unless " compan ied by f ull rem ittance. F ree Saugus, MA 0 1 9 0 6 , (61 7) 2 3 3_1 2 3 4.
tc CO subscr ibers (max im um a lines ,.. SELL OR TRADE : Like new Lampkin Mod.
month). Recent CO m alilniil labe l m ust WANTED: Barker .0' W illiamson HDVL 105 ·B f req . meter. A lSO, exc. Nat ional Mad.
accompany ad. co ils, base and link. Bi ll Orr, EIMAC, 301 '0· W Short wave .0' ",m a.m . c .w . rece iver .
Closing Datt: TO, 10 t h 00, '0 ". th ird dustr ia l Way, Sa n Carlos, CA 94070 . Ham ilton, WB90EQ, 5 0 5 0 North Oak ly,
month preced ing date of publicatio n. 8 ecause Ch icago, IL 506S9 .
", adver tisers an d equi pmen t con t a ined '0 Sa le: A tlas 2 10 B complete with 1 1 0 /2 2 0 V
H.m Shop have 0" been Investigated, '"'

AC Conso le. Excellent cond ition. $ 5 S0 ". SE LL : C legg FM 2 2 'er·Cont inuous tune rcvr.,
Publ iSher of CQ cannot vouch f or t he m er. With mods (r.I.T., e t c . ) as per m, Feb. CO 1434.14! .3 MHz with 9 x m illi ng rrec., a l l
c h.sndlse l isted tllere l n . D irect all eerrespen- ar t i c le .0' latest f ac t o ry updates. Great r ig. crystallized. AC DC 32 watts o u t , excellent .

Only reason fo r Sille Is that am now i n CN! $ 2 1 5 -contact M" Sherr , W2TQP, '" e idence '"' " copy to : CO H.m ShOP, " '0 ' CNO w i ll 00< issue l icense. SChu ltz, aorn Rd., J am aica , NY 11432.V anderven ter A ve., Por t Washington, N,. K 3 E Z , Box "L", F PO New YOrk 09 544.
Y ork 11 0 5 0 .

SE LL : T r i-b and spider Quad antennil . Never
SELL : 4·1000 A used, $ 30. Raytrack ,. erected. Manual. F O B $45 .00 . E . Stacy, 103
p la te t ank coil <0, ao '" p lus kw band· E . Bartlett Ave., Selah, WA 9! 9 4 2 .
swttcn, $ 16. UTC 5< , kv c .t. 300 ma, new, -

FOR SALE: Heath HW·16 novice t ran sm itte r piCk·up on ly , $ 75. Small (2 kW) $ 20 . R. Ross, ESTA TE SALE of WAI KA X, All mint c o n-
& HG-IOB VFO both in exce llent c o n d it i o n - 95 Norwood Ave. , Norhtport, NY 1 176S . dition. B & K Digital(vom) mo 061 w/probes.
$ 1 40 . : Hallicrafters HA·I TO K eyer & Act -en- MUch other equipmenta ls, some ",m gear.
tc Padd le to be sold as a set on ly·$60. ; Collins ATTEN T ION: T h e book "CQ YL" has been Ca ll 617/94 3-! 221 , i1Sk for Jean After 6 p.m.
KWM·2 with 516 F2 Power Supp ly & Speaker, updilted again with • new supplement bring· Est - Best reaso n able offer.
excellent ccee tnoe.s e s o.. Collins PM·2 Port. i ng the Y LRL Officers section "' to dat e
ab le Power Supply_$75.: Hammarlund SP·600 through 1977, p lus a report on the 7th l n t er- WAN T ED: Set o f r iders Radio repili , milnuals.
Receiver-$IOO . K 4 I1 F , Box 205, Winter Hav- national YLR L Convention held i n H ouston State p r ice .0' condition. T .K . B rown, 35
en, FL 3HSO . (!l3) 32 4·4122 . In June '76. If you have a copy of " C Q YL" L ak ev iew Mob Ct., Sebring, FL 33S70.

'"' would like to add the new supplement
MAGAZINES F O R SALE: CQ/73/QST/HAM (the pages ... "Slotted" 50 they can be in- FR4U F requency meter w ith C al ibration,
RADIO , issues at 20 cents each (in cl ud i ng serted d irectly i n t o ". book'S spiral eack- Dumont 304AR Rack M' 5" Scope; G.
USA shipping) fr o m Lockheed H.m crue . bone}, drop a note with your reouest to au- ST2 A-5" Scope; make offer, cash o r trade
2! 14 Empire, B u rban k, CA 91504. Send li st thor/publisher WS RZJ, Loutsa Sando , 9 4 I 2 rad io gea r , etc. L.G . Basham, zas Caves
.0' cheCk . Available issues .0' '0, re f u nd Rio Grilnde etvc.. N.W., A lbuquerque, NM H w y. , Cave Junct ion, OR 9 75 23.
due will be sent promptly. !1l14 , P lease enclose $ I .00 to cover cost of

printing and mailing. The one and only book NEED operat ion manua l, SChematic diagram,
CUSTOM EMBROIDERE D EMBLEMS, your about YLs '0 '.m rad io , "CQ Y L " contains ' 0' ca libriltlon, mode l 1000 Tube Tester ,
design, ". minimum, Emblems, Dept. >0, aa c h apte rs, over '00 photoqrapns. O rde r d ilta 00 Mercu ry E lectron ics. A lan Milrk,
Linletown , N ew HampShi re (I 3561. your autographed COPY, o r a gift copy, fr o m P.O. Box 372, Pembroke, Mass, 0 2359 .

W5 RZJ, $ 3.50 , postpaid.
ENJOY ", best a X ing at Parild ise Hotel, SELLI NG BACK ISS U E S OF QST, CQ , HR &.
AmbergriS Cay 35 mi les off coast 0' Belize, WANTED: Antique g lass. Look ing ,,, '" 7 3 . Also many ARRL HandbOOkS, snd menu-
Central America. Guaranteed zero noise level milkglass purple slag, ca rmel and greentown ats. Send fo r list to : RoO H alle n, AA7NEV ,
and perfect opera ting condit ions. While o ff a ir too. T ell me what you have - I pay the high. P.O. Box 73 , Tombstone, AZ S563! .
enjoy best 0< fiShing , diving & sw imming '0 est p rices . W r ite : JaCk SChneider, c/o Cowan
tne clear white ~o, Carr ibean. Antense o n Pub: lshing, 14 Vanderventer Ave., Port wasn- SELL, K W S·l & Contro l, 7 5 A ·4 , 1 KW Jonn-
p remises. USA O ffice 9225 Katy F rwy., i ng t o n, c.r. N.Y. II050 . "0 Matchbox, S-tine, including 35 S·' .,
Houston, T ex as 7 702 4 713/46 1-202 7. & 6, 32 S-I, 7 5 5·3 ,2 & 6 . B est price. K2 KKU

WANTED: VFO for lo w bandS, self powered. evenings between 6 :00·7 :00 'M . (9 1 4 ) 3 3 7 ·
SELL: Operationa l c.w. system $32(1.00 . Want FT·243 crystals SO meters C.W. (gener- S 773.
Drake 'C Receive r & 2N T T ransm itter Ten· al). Robert F. Voelker, 101-23 L effer t s B lvd.,
T ec 200 VFO & KR.20 K eyer An tenna , Fa· Richmond Hilt,NY 1141 9. HYGAIN Trap Antenna 5BOd 10-!0 meters.
ter. R.W. L u ssier , 2!4 Windsor PI. , Brook lyn, Doublet $40 .00 FOB, prefer pickup. L.G .
NY 112H. 212/499-4439 . SELL : Project fe II t h r u ·25 IA·)OOOV (Hep Basham, 735 Caves Hwy., Cave Junction, OR

170 I etoees-s soo . Freel ". Galsser, 97523.
TECH MANUALS ,,, Govt . surp lus gear •• WDX20B , za-ae G reene Ave., Ridgewood ,
$6.50 each , SP~OO JX, URM.25D , SG ·3/U , N Y 1 1 2 3 7 . WANTED: Ant ique DA unit of Rada-Radfo,
TS.173/UR, TS·17 4/U, LM-21 , OS-! B/U. Made by west inhouse . Also AR-1300 Crysta l
Thousands more availab le. Send 50 cents TRADE : " en. Sonar VHF rcv r . F R -2 S1 3 Dector Receiver . Unit 0< Rad iola 5 aeero.
( c oin ) fo r 22 page list. W3 1HD , 721! Roanne w ith 32 srvste ts. Trade f o r Robot 70 Mon itor. W illiam, L W2 L L, P.O. B" 2 13, Berh lehem ,
Drive, Wash ington, DC 2002\ . Fred ". Galsler, 22-2! Greene Ave., Ridge. GA 30 6 2 0 .

wood, N Y 112 3 7.
QSL's • SOMETHI NG COMPLETELY D IF. SELL : 12 96 KW Amplifier . AlSO UPX-6 ,
FEREN T! Nothing even close t o rt 00 ". D X er s! H am sen tences '0 " lan 9u ages 00 1 2 0 0 MH, T X · R X . Wallace Domier, Rural
market! n. " Cad i l lac " " QSL's! Samples: your card ,,' OX QSLs. K3CHP's OX QSL Route , Budon , NDSS21S .
50 cen t s ( Refundab le). W5U TT ; B" 00. gu ide, $3.95 . " works ! ". M ik uCkis, 69 I 3
1171.E ; Garland, T ex as 75040 . Furman Pkwy. , Ri v erd a le, MD 2 0 ! 4 0 . H Y ·G A I N , J Element, D BIOl5 , I , '0' 15

meter beam, new boom, m ast clamp and hard·
PERSONALIZED BADGES • s1.50 Send SPEC-2 Synthesized 2 M F M T ransceive r w ith ware, $7 5 . D iCk Shideler, 37 31 Evergreen,
Name .0' Call. 4·Line Rubber Stamps . 1 10112 vos '0' lOW Amp bu il t in . rndep . Visalia, CA93277 .
$ 2 .9 5 . W 5 UTT ; Box 1'10.117 I·E : cenanc.re«- TR t re q s. Oses R·' syntnes,zer & HT 220,
as 75040 . $32 5. S ASE <0, 15' i t em list . K 2DCY, n SEL L: Heath HW-202,2 meter34194 ,2SjSS,

Squire Hill Rd., N . Caldwell, NJ 07006 . 16/7 6 , ". ", and 9 4 S i m p lex.Ex C. Cond. ,
B & K test equ ipment. Free cil ta log. Free Ship. $1 75 , "" snip, your call sign requ ired ,,,
ping. Dinosaur discounts. Spacetron.E , '" HEATH SB , 00 xcvr, New Nov. ' 76 , beautj- sale. G . Reid, WB5GII, 4 523 Goodn ight, Am·
Prospect, Elmhu rst, IL 60 1 2 6 . fu l cond ition, $5 9 5. D. Sachnoff, 17103 Mag· enuo, T X 79109 .

nolia , H az el C rest, 'L 6 0429. (321) 335·
QSL Cil rds Printed _ Sample 2 0 cen ts. Pr inted 423 I. DRA KE R46 w/xta ls, $325. SBE33 needswk
Shop, P.O. Box 1 3 , LaGrange, IL 60525 . $ 12 5 . V ik ing V FO , $1 9 . UR T " VRCI9,

SELL: RME " RX, $100 . L&W ,., mtr. computers, 15' i t em list , SAS E . K2 D C Y , 11
WANTED: Second-Hand out good Operab le xntr . , $ 2 0 , vik ing mob,le xmtr., $ 1 0 . TA·33 Squire HIli Rd ., N. Cil ldwell, NJ 07006 .
SS TV Monitor as Robot Madej 70 , Venus SS- SR B eilm , $1 0 0 . S. O lster , Rt . I, B ox 39 2 B ,
SS·2 , SBE , SEEC. Condition, your price and W . Hurley, NY 1 2 4 9 1. SELL: RObO! SSTV "B mon itor (factory
sh ipping. Darcy Brownr igg, Chelsea, Qu ebec, mod.) , SOA c emere, cables, books $ 4 75. Mike
JOX INO, Canilda. WANTED : a Meter AM xcvr, ~" or trade Ludkiew icz, '" RiChmo nd Road, Ludlow,

HW-! , needs work. Prefer pickup o r you sn ip. Mass.01056 .
2 -M E T E R CYRSTALS , $3.50 each, ,,,

'" B rice, WB9LGZ , Rt. 7 , B" 39, Greenfield,
popualr rigs. '0 Stock. Immed iil te de l ivery . I N 46 140 . ( 317) S94 ·3 2 34. SELL: Heath SB300 E xce llent condition,
Send cash or money o rder , we pay postage. -- s rs . NY Area. 0,. Eric Pa lmer, W2RD,
ROLIN D ISTR IBUTORS, P.O. B" 4 36 , WAN TED: Co ll ins s-l i ne pr iced r ight. W1UD, 1602 Mermaid Ave., Co ney I sl and , NY
Dunellen, N JO S!l2 . 8518 W. 37 th, Tacoma , WA 9! 466 . 112 2 4 .

. -
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WANTED: New or usee receivers covering 1.5 WANTED: (Large sizes) c lea r glass antenna S E LL: Automotive ty pe j umper cab les
ac MHz or 2 Meters, Herman J . F u se lie r , 445 insulators ' 0' collection . A .M . Kasevich, percent copper, $ 4 ,0 0 pe r set . Poslpa l<l. L,·
So. Lombard St., Opelousas, LA. WI CDC, 0 Dover Road, Manchester, CT bow, 355 M ow er Rd. , Pin ck n ey , M I H169 .

06040.
SELL: FTlOlS, VFQ c.w. f il t er and fan mint, W A NTE D : SP-6 0 0 VLF 0' Coll ins RH'l/
$ 5 7 5 . HO·ll band scanner, $50. Saul Sionim, WANTED : S e r ies "60" Co ils ' 0' National URR VLF rev, . Collins 136-82 No ise Blank-
WB2QKG , 320 nose st.. Milssapequa, NY S.W. 3 Receiver. A .B. Morgan , VElD l, 62 e r. WI KSG, I e 76 E . 2 9 <) 0 So., Salt Lake City.
11762. Oak Ave., Dundas, Ontario, L9H 4Y9. Utah 84106.

WANTED: Cabinet for Collins 7SS-3B receiv· AMATEUR COLLECTOR wants to buy o ld WANTED: T ub e s and parts for Pre U30 B at-
er. W9QCD, Ward Hardwood, BOK 2 16 , cres- Radio and w ireless equ ipment as we ll as ear ly t e ry Rad ios. Gary B. Sch ne ider, 61148 Com-
centCilY , IL60923. BC rece ivers. AlSO want ear ly H a n d b oo Ks, monwea lth, Pa rma H eigh ts, O H 4 4130.

catalogs, ", radio magazines before 1930 .
WAN TED: HBR Receiver ", series. Owen Wi ll '" cash or trade. E" Rasmussen, '" WESTERN D IG ITAL 4 0 ·pin in p ut/co nt rol
L a ug tlz in, 1310 Pinecrest, Ferndale, Mich. Lowell St. , Redwood C ity , CA 94062. ceram ic ch ip ERI 422 B ane 4 0 -ptn output
48220. ch ip ERI432B, and 26 page bound manual-

WANTED: '" General Coverage Rece iver in new. S<> postpaid. G. A lf red Dodds, ".F R E E : Several years of QST, starting 1923, excellent condition and a name brand sener- Pepperwood L a ne , Bru n sw ick , DH 442 12.", would rattler give than dump. Will ,. .. Coverage T ransceiver. Fu ll details please.
back east ;" M·ay. K2PFC/7 , Duane Harris, Earle W. H a rr im a n , 319 N. 100th P I. , Mesa, SO NY : Mode l PVJ-51 RU nine inC h cammer·
304 Sunrise ewc.. Congress, AZ 85332. AZ 85207- cta t video '"' eue jc p lus a ir monito r. Fo,

IIO-VDC w ith service m anua l, $ 1 0 O. G. ".MAGAZ INES FOR SALES. CQ I 970 thru HEATH HR-1680 a cvr. new wlmanual, $ 185 . fred Dodds, ". Pe pperwood Lane, Bruns-
U75 -$30. 1970 l hru 1 9 7 5 -$ 35 . Ham Radio Heath HM_102 watt meter new wi m anual, wick, O H 442 12.
1971 Ihru 1973-$15.73 Magazine 1963 piuS s30. (6 I 5 ) 882·7539. Lee Randa ll . P.O. BOK
t u misc. issues-$ 3.00 An prepaid. J .R. 146, Kingslon , TN 31163. WAN TED: Hy·Gain III HT Vertica l antenna.
Shank, W2CNS , z t 'rerrece L,. El izilbeth- Dr. A .M. F o x, WO EE , P.O. Box 895 , G ree ley,
lown,PAI 7022. RESO.REO NC33 Malional RX. sSO. need s CO 80631.

manual '0' KARR , KE23A. RX milde ;,
C lock for rece iver wanted,WAVEMETERS: se 0< fou r millen Wilve- 1944 . J . Larso n , RI. I, Box 105B , Rosamond , H A M MAR L UN D :

meters, s tnru , su mo. $10. postpilid. '" CA93560. A. ECkmiln. WA3 EC I , i i Fori George Hi ll,
Johnson, K2POA, " Boone St., Bethpage, N ew York, NY 10040.
NY 11 714 . SELL : US '"' OX cenoocks. 1916, $ 7.0 0 ,

1975, $ 5 .0 0 , I 9 7 4 , $4.00 each . Lowry, 3 SELL: Sonar 3601 , fully crysta ttzed, 8 chan-
TRADE : Vol's , Ih ry 4 Ride rs Rildio Man· Darlin D r. Reading , PA 19609 . ne lS. Sonil r P.S. 29ll3, mObi le brackel, etc.
uals f o r Vol's " Ihru 23. WANT: 0" Nat- Mint, $225. W4MG L, 7010 SW 16 th St"
ional 5880 power unit . Clarence Filley, SELL: T R4, $ 300 .00 Transmatch type 92 200 Planta t ion, FL33317.
W7KE, I I 0 9 S. '"' St., H a mi ll o n , MT $ISO, Shipping ext ril. James K. Ramsey, •
591140. Gregg St., Gran iteville, S.C . 29ll92 . HA-146 2 meter transceiver, A .C. Power sup-

p ly, Mobile ilntenna, B,~ Anlenna, 'rete-
ROBOT SSTV 700 moni tor 80A earnera with PACE acs U HF_VHF_HF Scanner $95.00 . phone encoder with crystills, $350. J. Iuli a no ,
new vidieon and factory alignment. 25 m m F T u rne r P lu s 2 Mobile Mike $22.00 . H y _G a ln RR2 cmce Dr. , Cover t ry , R I nae 16 .... le ns. Mini condx. $ 5 5 0 plus U.P.S. Peter suo Rota-Brake $l50.00. Bill Fulcher, 211
SiIS, WB8PJR, 1 3 5 29 H ilro ld Ave., Clevelilnd, Bluegrass O r., Hendersonville , TN 3707 5. CALLBOOK MAG, Pay $5 . for late c leiln is-
OH 4 4135 . sue. H. Anderson, e i e N. Cedar, Colorado

SELL : HW·16 with built in MFJ CWF·2 CW Spr ings, CO 80903.
WANTED: ccumso sAa receiver 'm parts. Filter and M FJ-200 freq . standard, 20 mete r
Would prefe r a non_operilting unit. Send info conversion parts included. Also HG·IOB V FO . FO R SALE : Headphones, Murdock, Trimm,
0" price wanted. G.W. Chillenden, W9CMM, Au '0' $150.00 Yo, ship. WB2CTK, E. ,. Western E lect ric, Brandes. Large E arphones,
340 8 S . Parnell Ave. , Chica90, IL 60616. Giambastiani, 7 5 34 Ambergale Place, McLean $5 . a set. Sma ll T rimm, Acme, Brush, $ 2 .5 0 a

VA 2 2 101. ~,. Helmet Units, 2_TE n. $3. each with
WANTED: AO' c .w . transm itter 100 -200 cord socket , $ I . each a ll p lus p o st age . Doug-
watts, VFO ccruronee. Runs by a.c. Will tilke WANTED: COilKiill Re lays • Swilches wiN· la s, 22S4 Pepper Dr., Concord, CA 94520.
besl dea l. Charles Tilylor, WB5VYR , 5 02 S. type conn. SPOT, DPDT , 't rensrer end SP4T
GOOdrich , Sequin, TX 781 5 5 . requi red. C. Huth , I 233 ' /2 W State, Fre- WANTED: Good genera l coverage receive r

mont, OH 434 20. ER·SX-25 , S X·2ll , HQ_145)< , ORHQ-ISO,
SALE: Swan 27 0 . $ 27 5 . w ill ship. V iK ing II what h ave you? State price a nd cond ition. (no
with HAlO V FO . $7 5 . K2IGW, 341 Tracey FOR SALE: Signal Corps BC-348 Excellent junk) . Lawrence F. Wood , WBCI Y, 2719
Lane, Grand Isla n d , NY 14012 . Condit ion $1 0 0 .0 0. A lSO Knight Stilr Roamer East 116 t h SI., Apt. 26. Cleveland, OH

" Good Condition $50.00 Schematics '0' 4 4 1 20 .
WANTED: ICOM 22-S; Kenwood 8 2 0 • Sell both. T .C. Streeper, 5265 Mad ison R d. , Mad i-
3600..{l·3600 "" Plate Xfmr al I amp wilh son OH 440 57. WANTED: Tr iband beam or quad . A lso want
110/220 Prl $ 50, Silme but .65 Amp S 25 fOb. Heath HG_IOB. Richard Gussow, 'ISO E .14 th
Paul B ittner, WOA1 H ,304 W. 17,Grand ". HEATHKIT SB·401 Transmitter, excellent S t., Brooklyn , NY 11230.
land, NE 68 80 1 . condition, $2 2 5 .0 0 . Will delive r <>' miles

fro m N .Y.C ., Call Briggs, (9 14 ) 939·3379 MECHAN ICAL, e lect ron ic dev ices calalog 10
WANTED: A ny 19 45 copies CQ . preferably a After 8 PM . cents. Greates l va lues, lo w e st prices. Fer_
bound volume ! Copies Don Chesser's " D X"- t ik ' S, 5249 "0" St., enne. PA 19120 ., Ihru 64 ~5 ; 1 80;1 98 . ZLlGX , i sa Lytton SELL: Two stewart Warner T·2ll20/GR Tran-
Rd. , Gisborne, New Zeil land. sm ille rs. 222-400MC. 4XI50A Dutpu ls. ;" WANTED : Milnuil l '0' Hammerlund HQ
~- finil l. $ 5 0 for the two. Pick UP on ly . F re d Van 170A receive r, borrow 0' buy. eee Wertz,
WANTED: Model SGI 32 A ·ANfT RM -3 sweep Pala, 1 0 -6 4 45 Ave., Woodside, N.Y . 11311 . 20 III N. Crestent, Fla gst a ff, AZ 8600 I.
gen. manualfdiagram to bUy Or copy. Philip
D . GreenwilY, W4LRR, 2 3 4 Elden Or. N .E .. WANTED: one Regency Converter Model WANTED: C rysta l b lanks. ~0/40 meters su it -
AIlanta, GA 3034 2. ATC_l . Fm Mabi le U~. Phil Pichette, a bl e for etctl ing in t o the novice bands. 5 "'VEl ADW, Box 1 8 3 , seuec B .C. Canada VOG· a nd 5 , 6 sizes in la rge lo t s. E. Taylor, 2921
WAN TE D: pre·1940 ARRL Handbook s. IZD. Loyola or.. Davis, CA 95616.
Quote W9DOL, 5 0 0 6 N. Second St., Loves
Park, IL61111 . WANTE D: Hallicralters 5 XIOO, SXIIO , 0' F E R RIT E BEADS : L ow est price in the coun-

Hammarlund HQ 1 0 0 A, o r H Q I 45 X Receiver . try. i e for $ I. w/specs. For P&.H. Todd Gor_
F O R SALE : ( as-i s) Heath 5 " scope s15., Eico If you have one for sale Write 10: Donn ie Lee, lin, 4829 Buchana SI. , HO llywood , F L 33021 .
t r u griddipmeter $ 2 0 . , Eico 320 sig . gen . WDX3EVB,I53 S Lafilyette SI., Lebanon, PA
S 1 5 . , Heath SWR meter $5., Dow key DKC - 11042 . NEED : "S" Meter p lus plastic diil l pointer for
TRM-I relay $ 10. R. Hajdak, III 3 4 Paisley H alll c ra fi e rs Sky Buddy RX. Richard W. Ran·
st.. Youngstown, OH 445 I I. NCX ·5, P.s. , V FO, $ 390 . ,.. KW5·1f15A4 , da l!, K6ARE, 1263 Lakehurst Rd., Liver.

Custom deSk and console w ith one $1000 per more,CA945 50.
H .V . CAPAC ITORS: mica, vacuum , Oil, etc., pai r . oeve Heil, 64 M illers L n . Fort Thomas,
high power reSistors. Write your needs '0' KY 41075. CALL Leiter License cartes wilnted fo r col-
Quote. Stephens, Bo, 111160, Cleveland, OH lect io n. Will '" postage. S" Phi llips, WA7
441111. URGENT : One Mi llion Q.S.L'. and O X ceres N X L, Route 4 Box 720 , Flagstaff, AZ 86001.

rveeeec . Send Q .S.L. And DX Cards 10: Phi l-
$ 44 9 . 22A, $ 17 5 , DVMUST SELL: XYL needs money! SB·30 I and ip Steven Kurland, 357 East 201 St" Apt. I·F ATLAS 215 A, Ic o m

H T·3 7. Brand new-G R_II 0 Heath SCilnl)er, BronK, N.Y. 10458. 21A, $ 2 1 9. t ee m 230, $275. OBO Kenwood
WV -4 Drake VH F wattmeter, ilnd shure 4 50 TS 9 0 0 , PS900, V FD900, $ 7 5 0 . Mike Maurer,
Mic. WAONZO, Leon Kirschemann, Regent, WANTED: Schematic of "Man_Key", 1950's WA6 BMK, 12 9 4 1 C rowley, Ar leta, CA
N.D.5 865 0 . (701)563·4654 . Vintage Keyer . Will Reimburse copy &. Pos- 91331.

WANTED :
tage costs. ocnem L. Schliesser, K6 RV, II 51

SSTV1 36 B Collins Noise Blanker 'm Ivy Cou r t, EI Cerrito, CA 9 4 530 . '0' PHOTOG RAPERS: Make offer;
KWM-2 A. All offers c o n side re d . What do you s i each, like new, Fujit a. Lenses, 1 35 mm,
need fr om Tokyo? SELL: SB-IOO &300 ., like Sell : Ha llicralters S -38 B ,"0 Hammarlund , 4.5 , te lephoto 3Smm , , 3.5, w ide ilng le.
new, ,~, Iilliw. HoustonjW6UUX/JRI YI E , Super Pro Best offer or Tr ild e Bi ll Sorg, 903 Cary Cowan, clo CQ Magazine or ca ll (516)
Box 11 2 3 3 APO SF CA 96323 . S . Mass. DeLand, FL 32720. 883-6200 .
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ATTENTION , Physicians and medial la b
o r. tory dlrecton, I nave • la r'lle Inve nlo ry 0
medical eQuipment whiCh I wilt Wit lit low
prices or trade for goOO Quality ham gea
Fr.nk C. O.hm, P.O. Bo" 642 , c eeea Beach
FL 32931.

8 & W MOdel 42 5 low pass filter. $ 15 ; WeDste
20 M bumper mount anI, $30 . Pollack
WA2 IBf::, Bo" 2 15 , Ironia , NJ 0 714 5 .

EQU IPMENT of deceasea ham. J . Gi rgu
W2BWI , J35 Driftway Rd ., Greenbrook , N
01112. (2 10 ) 751 -9 386.

FOR SALE , Clegg FM 2 1B I.te mooel wit
mOd ificat ions inclu d ing power supply. mo­
b ile, bracket manual, $300 . La fa ye tte HA 35
rcv r , •. m., c .w. , s.s.e. , mecn li lte r, $9 5. man
ual. Venus SSTV ea r ly model moni tor , $195
m a n ual. Jerry Ma cari, WA2 K D B, 3 Robin Ct
Coram, NY {516J 736-0425.

OSCAR ant. tracking prgm lor SR -52 a
u rd s w / info, $5 . C. Milazzo, B-4 3 L·U , Viii
Ca,olina, P.R. 00 63 0.

SELL , Heath A p acne TX ·l Transmitte r . E"
ce uent No vice c.w. Transm itte r. Real goo
cond it ion . 11 0 watts o u t p u t. No . 10 0 w it
manual. Cu rt G ri d ley , WbJsBC, 2221 N. H il
slae, Wichita, KS 6 12 19.

SELL , I B&K Sweep/marker Gen . no. 415
new $200 . I L.ampkin 105B F req. Mete r (I ik
new ) $80. I Lampkin 205 A Mod. $35 . and
WR69A Re,,/Sweep/Generator , $ 7 5 . You pa
sn ip p ing. H o ward W. Sm il n, 1312 Gi llesp i
Ave., Porl.ge, PA 15 9 46.

WANT ED, CottinS lil ters , 2.1 KHZ mechan
lUI (F455FA2IJ and 3 0 0 Hz cryS!llS (X45
KF300l , Power TranSistor: RCA40 9 71
T ra n sformer , Stancof P" 170 , Available
RMC-32 bS ·S. J. Blais, V E2BWK, 1698 '.IE
Ave.. C h a rnv , Que. G6 W. 4 H 2 .

RUBBER S TAMPS lor h.ms. C.ll , name, aa
dress, e tc. t.es Belyea, WB1FBV , 80" 32 1
Belgr.de, Mont . 59 1 14.

Please run I h '$ In t he nell '
awai lable issue 01 CO :

You'v e followed the si~lIs fur veurs. but we're here 10 tell Villi th at there is
a pony 0111 there ju st ~ wailing for you. Hi tch your wagon 10 CQ\ Gifl
Horse {but dOll o, luoJ... ill his mouth) and cash in 1)1\ our F R EE CLASSI ­
FIED .-\D5 .
CQ subscribe .... C3 n place ad.. in HA\I SHOP 0 11 a non commercial basis
absolu relv FREE. Here '.. your chance 10 bu~- . sel l or swar your way into
rhar ulnmute sta t ion or j ust pick up " 0 1111;" spending money. why spend 5S
10 sell a $ 10 item somewhe re etse when there isn' t enough room 10 des­
cribe the Item in the fir", place and about S~ of lilt' $5 just goes for your
name and address.
Just fo llow these hoof print s today and gc r III 011 tilt, grea test deal ama leur
rad io ha s 10 offer.

Gift Horse
Bonanza!

r----------------CO HAM SHOP
• 14 Vande rven te r Ave.
• Port Wash ingto n , N.Y. 11050

I
I
I
I
• Name Zip _

I Addre ss City State _
L ~_. ~

G.E.44o MC REMOTE BASE & aeS!< top re- NEDD: Ope-rUing manual for Hallicrafter SX-
m ote co n t ro l reaay to use, $125 . Traae for ,n receiver . Aavise conaition ,.. price
HR-UO ? K6K2T, 2 25 5 A le"ander Ave. , plea'le. C.G. Aldrich, WB3FXY , 4 Smutz Rd .,
Los Dsos, CA 9 3402 . Warren. PA 1636 5 .

HIGH VOLTAGE re Sistors, capacitors, Inctuc- SELL , H Q I I OAC, $'.l5 . Kn illh t "mtr., Tl 5 0
ing si lver mica, vacuum, va r iable, e tc, SASE (A) , $45 . WJ IET, 1894 Yakona Rd. , Park·
fo r list. S X·13o re ce ive r , s I 10 . W5 KAJ, 2356 vlt le, MO 2 1234.
Queen 51on , Cle ve lilna, O H 44 15 5 .

WANT ED: He ath H W_7 ; HW ·16 w/HG.10 B
WA N TED : CW E lect ronic Key er Dual Pad dle , VFO; S B.102; HW.IOI. We w ill swap for CB
Drake M N 2000 a nd Dra ke C4 Console, must eQuipment. Send in q uir ies to , Brad, aD 7 N.

" in goOd cona llion. wae VB I, I 329 Cleve. Court St. , T o le a o , Iowa 5234 2 .
land Ave., Hamil ton, OH 4 5013 .

SELL, TR_3 w/A .C.·P.S., Spkr nice can" ..
LM/BC22I heQ. meter with " H •. power $300 . U ship. Larry Kellough , W6'l A2Q, Bo x
ilUPply, sehemUic. ,.. original calibration 144, Robinson , IL 62454.
book , $ 70. K4 FJ2, 12 04 25 th sr., Shawmut,
AL361 76. SASE m, c ryst a l list . KILJQ, ass Mower

Rd. , Pinckney , Mich. 41169 .
WANTED , UH' 2m 'M mobi le .... with
cry st a ls '"' Atlanta Atn ens area. Send info SE L L , tne fo llowing copies '0 CQ : A pri l
ana phone no. to : Jake COOk, WB4 FPE , e cx 1945, May 194 6 tnru Nov. 19 55 . Make Offe r.
363, Comer, GA 30629 . A lSO man y various ra dio magaz ines o f t he 20 's

and 30's. John R. Palmer, 7425 Schuy le r Dr. ,
DRA KE 2 A re ceiver w ith sc hematics ,.. Dmaha , NE6I114.
manu a l, $ISO. K4 FJ2 , 1204 25 ttl st.. Shaw·
mut , AL 36 876. WANTED: 220 M H. '0' s ra M H. Tra n$-

're n-r ec 200 VFO.
ver ters and Converters. John G ilber t, WO DYK

SELL OR T RA D E ; Now P .O . Bo" II , Otis, CO 5OH 3 .
Knlllh t VFO. Haro ld Greenfiela, 950 1 N.
Loret, Skokie, IL 60016 . SELL , v aesu Monitor Scope va '" s re-

Quency Counter YC35 5 cables H' "' '0'S EL L , HW-1 ,.. AC Su pply, $$5, also Ha l· FTl OIE, $30 0, l ir m. Herbert o.Witt, '"licraners SX ·I I 0 . 5 J 8 -3 4 MHz Gener.1 CoY- Willis St. , Maaera, CA 9 36 J 1 .
era90 Receiver '" ~aker $ 5 5 o r $100 '0'
potn. WB1DYK, (J On 352-2320 . NAME BADGES with call silln , $1.5 0 ; CB

baages, No. 10 1 CB·ERS Do It With FreQen·
WANTED : C u shcra t HS·I Ham stlck Antenna. ev. No. '" w, Brake F o r Beavers, No. 10 J
SBE SB2·CW Codapter. Gala"y GT ·550A CB·ERS Ha ve More Fu"" No. 10 4 CB'E RS Do
ceuoretcr '0' RF·5 50A Wattmeter . Ralph It Beller, N o . 10 5 , Love CB Radio, No . 106
S ie loff, L"grangev ille, NY 12540. CB Raaio Saves Lives, $ 1 .5 0 ea ch, othe rs on

reQuest. Jim H ill, 15 I 9 McComb, Cn " r lest o n ,
WANTE D: He a th SB_500.220/4 50 MHz F M IL 61920.
" cvr 's.. K5 H WW, JJ 121 Brow n le a , Sterling
Heights, M I45 0 17 . FREE C"t" log. Sol", ceus. Ni c.ds, Kits,

cetcuretors, D ig ita l Wa lch Module s, Ul tra·
WANTED: Heatn DX IOO .. sim ila r "meIer scntcs, S trObes, LEOS, T r. n slsto rs, IC's ,
,", AM phone mode. 0 , . D.L. J uly, 341 5 UniQue Components.. Chaney 'S. Bo" 21 0 35 ,
Gle nwo od, H i9nla nd , IN 463 2 2 . o.nver, Colo. 10 2 2 1.
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READER SERVICE

To obtain literature from adver­
Users, simply check the number
next to the name 01 each adver­
tiser listed below whose product
or service is of interest to you.

JUNE,1977

1 Antenna Specialists Co.

2 Atronics

3 C.W. Electronics

4 Dentron

5 Eimac, Div. of Varian

6 Fair Radio Sales

7 Gregory Electronics

8 Henry Radio

9 Herrman Co.

10 Hv -Gain

11 leom

12 In te rnational Cry st al Mfg. Co.

13 Jan Crystals

14 Kensco

15 Kenwood

16 MFJ

17 New-Trontcs

18 Palomar Engineers

19 Space Elect ron ics

20 Swan Electron ics

21 Tel rex

22 UP I Communication Systems

23 Unadilla Radiation

24 V HF Engineerin g

25 Yaesu Musen USA Inc.

CQ RNder service
14 Vanderventer Ave.
Port Washington, N.Y. 11050

Nam•. . . . • . • . . •. • • • • • . . • •. • ,C. II •.•• .•••••

51,. Add,. .

e lly •••••.••..••••• .8ta•• • • • • • . • .Zlp • ••• ••

78 • CO • Jun. , 1977

WANTED: oi<llgr<llms ill'Kl or M<IInu<llls lor COl·
lins R648 j<llr r/41 Rev r. VEl F E Z, 421 LOdOr
St. , Anust••, onU r io, C<IIn<llda.

ADVERTISER'S INDEX SSB Rece ive r f or S a les: B C-4 5 lB coover tee to
an SSB Receiver b y rekn own expert , W2 EWL ,
'Iw 20 m e te r conver te r, le ss power su p p ly,
S50. '" Me Crysta l co ntro lled converte r

Antenna Spec ialist s Co. .. . . . 79
using 196A, 404 A, '"' 2-417A Electron
tUl)eS, w ith 14 MC output, S30. 10 MF 2500
volt ccocense-, $S . 3 MF 2000 volt COnaenMr,>. Ae Line Filter t w o 15 <limp clrcuirs. SS.

At ro n ics . 55 A" Johnson, K2PO A , " Bo o ne St. , aetn -. .. · . . . · . . . . . . pa;e,NY I1114 .

'OR SALE : v eesu FT·IOI E $150, veesc
C.W. Electronics . .. . .. . . 18 ZOO R w ith ac S300 , C e nt ro n 160·IOat SIlO ,

A utek MK·I Key er w ith key SlOS , Joystlck
antenna S50 , MiK. All min t . R . Hlj dil k, 1!34

Den tron.. . . . . . . . 19
Pillisle y St. , Apt. 12, YOUngstown, OH 44511 .

• • • • • • •
FOR SALE : Cr<llke R<II C new never usea fUll
factory W<llff<llnty. 10 -e 0 meter CW /SsD. High

Eim ac , Div. of Varian. , . ce-. IV Mri<ll l numOflr. L <IIt e st moael, with MS-4 SI)Uk.
er , SS15 plus shipping. Tony (2 15 I 211-a!9! .
Dr'ke T R4 10 t h r u ! O met e r Tr<llnsce iver in·
eludes AC-4 and MS4. Mint cc nc x . L<IIte mo·

Fair Rad io Sales • • • . 47 de l, NIB swi tch on fro nt r igh t h a na corner ,
S420 comp lete. T ony . (215) 271 -a !9!.

SELL : A" new parts fo r W A<II OSY Synthe·
Gregory Elect ron ics . .. ... .. 30 sizer , S75 , shippea. WA9WOB~, John T e le s,

10511 Tenneco, Houston, TX 77099 .

Henry Rad io . 8, 16
HEWLETT , P<IId<ua aiSlortion <IIn<lllyzer. Mo-· . . . . , , , . , .., '" AR <IIn a Manu.l. T<IIke cnh or traae.
John Hamilton, 6050 North Oilkley Ave .,
ChlcagO,I L606S9.

Herrman Co .. • .. .. . ..72 SE L L: N,w pa ir OC X J50 A w ith ceram ic
sockets ,", cn trne nvs , SS O. M.. FUChS, II
Plymout h L <II n. , SW<llmpliCott, M A 0 1 90 1 .

Hv-Gein.. · . , . . . . ... · . . . 12
HEATH HW-22 w ith both Po w e r Supplies,
CX.J 00, Or<llk. 2 -B, GlObe Scout 65 A T x , 50-

Icom .. .. . 17
.., "'. SpeeCh Compressor, H<IIlIicr<llfter· . . . . . . ... · . . Spuker, V TVM (MOdel V-lI , Huthldtl , Other
P<llrts ,", equ ipment. Complete list 0" ".qUe$!. Will r e im b urse t oU ceu if yOU buy over

Internat ion al Cry stal Mfg. Co . . 11 S40 . 0' gear. 'rete. (5 I 3 J O!-15 U , 1518
G lenaale o-.. F a ir born, D H 45324 .

WANTED: 2 .J kc filt e r f or Collins 7sA4 r cv t .
J an Crystals . · . . . . . 74 W6MlT, ess Belfnt Ave., P;lCilica , eA.. . .. .

9<11044 .

HY-GAIN Marine VHF R<IIaio for sale. Write
Kensco .. . .. . .. . · . . . . . 65 Jim, W9KNZ, '" Betty Lane, Brookfield,

WI SlOOS .

Kenwood . · ,COy . II , 1, 2
'OR SALE: Hardbouna eotucn of the 1947

• • A R R L A mate ur ' s H a nd b o ok, S 10.00. A. Oar.
hoffer, K2 E EK, CQ Magazine, 1<11 vencerven-
tar Ave., Port Wash ington, NY 110 50.

MFJ . . . · .. . . . . . . . . . 4 , 73 WANTED: 'ree-ree PM2B PM3A. State..
conaition 'M price. Cr.ig T<IIylOr, '" S.
Chestnut, Marshfiela, WI SU.f9 .

New-Trcnlcs . ... · . . , ... ..7
FOR SALE : CUke Z ·C receiver, 2 CQ spkr Q
mult ip lier, 2 ac calibrator, 2NB Noise B la n k·

Palom ar Engineers . . 74
er. Or~ke 2 ·NT transmitte r, H G I DB VFD. All.. .. cables end m an ua ls. Both r igs I lligned "Dra ke, 1127f17, Sn5, fi rm price. WB2 IMX,
Scali Cron in , 33 N. S ufo lk Dr., Rocky Point,

Space Elect ron ics . 68 NY JI77! .
• • • • • • • •

WANTED: 3 RPI SCOpf! tube. K9 BSL, '"Country ClUb Dr., La Porte, IN 46 3 50 .
Swan Elect ro n ics.. · . . 14 , 15,49

'OR SALE : Hallicr<llfte. SX IO I Receiver ,
SI20, e xcellent cond ition. WAIYRV, Kyle

Telrex .
Scott, , We ntworth Ave" T urners, Mass.

• .. . .. .. . . 72 11ll76.

WORLC WIDE Q.S.L. D.X. Car(ls w anted.

UPI Communication Systems.. 68 Send Q.S.L. and O.X. cards to: Ph ilip S teven
Kurkland, 35 1 East 2 0 1 St. , Apt. r-e. Bronx,
NY 10-4S8 .

Unadilla Rad ia tio n . . . .. .6 WANTED: Please y" m, your ola tymeter· . . .
" Greg Livingston, 24hour cloCk, thanks.
Lync.est Ave., N,w City, NY 10 956. WA2 -
E HV .

V H F Eng ineering. .. . • • · 4 0 , 4 1
L IN EA R BU ILDERS: Send SASE for list of
goodies • stuff. W6RW, 8600 Skyline or..

Yaesu Musen USA Inc. . . COy. III
H Oll y w o o d , CA 900<116 .

SIGNAL ONE CX1 A with eW2 filler & RIT
MOd. Mint with warranty. W6 RW, !600 Sl<y·
line Cr. , HollywOOd. CA 900"6 .
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the a n t e n na specialists co.
12435 Euclkl Avenue. Ohoelllnd, Ohio 44106 · . """"berm n..u... GrouP, Inc..~// //

At first glance, both these cars look like they have standard
factory antennas. Even at second t =ce.

But the one on the left has a rig inside. You
can't tell because on the outside it has an ASPR 748 gain
disguise antenna. So the rip-off artists just pass it by.

A/S has an entire line of high-efficiency disguise
antennas for GM, Chrysler and Ford automobiles. The
HM85 Cowl Mount Whip System, for instance, will mount
on an auto cowl, fender or deck in a single =
7/8" to 15/16"hole. (~

For years law enforcement agencies
have used A/S disguise antennas to keep
their cover. They'll help you keep yours, too.
We'll bet our A/S on it.

David L. Hays, WO FCL
Great Bend, KS

Announcements (from page 13)
and a Heathkit HW·2021, serial no. un­
known. Report informat ion to O1elt·
enham Police Dept., 21 5·887·6200; De­
tective Santee. An award of $100.00 is
being offered for identification of the
robbers or other substantial info, and/or
return of the equipmen t. Pete r H. St iev­
ney, WA30V H, Chairman, Pennsylvania
Amateur Radio Club, 111 S. Easton
Rd., Glenside, PA 19038 (215) 886­
1859.
• Denver, CO - An leom 22S, serial no.
2265, O1anneled for 94/94, 22/28, 28/
88, 52/52. 16n6, and 90/30 was stolen
from Ed Weiss, 4501 West Kentucky
Number 56, Denver, CO 80219. Anyone
desiring to list stolen Amateu r Radio
equipment send info to Colorado Coun­
cil of Amateur Radio Clubs c/o Charles
E. Meyers, WAOZCS. 1120 Yosemite
Drive, Colorado Springs, CO 80910.
13031 632·0848.

• Bridgeport, CT - A Clegg FM-DX 2
Meter FM Transceiver serial number HM
298 and microphone we re stolen from
the van of WA3BGN on Feb. 5, 1977, in
downtown Bridgeport , CT. Anyone
with info rmation please con tact Jon P.
Zaimes, 681 Longhill Ave., Shelton, CT
06484 (Phone 203-929-4659) or the
8ridgeport Police Dept. file no. 6856.

Editor, CQ:
You almost succeeded on the 'Broad­

casters Threaten Takeover ' article in the
very fine April issue. I bought the bag
for almost 3 or 4 pereqrechs . until Ire·
membered that this was the April issue.
Thought only A. R. R.L. played April
Fool stuff!

Robert A. Sullivan, WOYVA/4
Ar lington, VA

April Foolishness

Our Readers Say (from page 10)

ide). (2) Fig. 4. The . 1 capacitor be­
tween pin 8 of the LM380 and ground
should be deleted . This capacitor is not
needed and could cause oscillations. (3)
Fig. 7. The short lines between wire
numbers 78 - 71 and wire numbers 75 ·
67 shou ld be dele ted. (4) Page 72; 4th
line from top : Correct "See circuit be­
low" to read "See circuit above". Please
add a note to the section "Improved
Audio" as follows : A completely wired
and tested audio module utiliz ing the
LM380 is available from the author.
Write for details.

r



QRP (trom page 73)

The " new" QRPp only look at W6PQZ
sporting a new Argonau t 509 and Vomax

speech processor.

during JUly th rough October, the
long path was frequently open,
which helped greatly, since I didn 't
have any East Coast competition to
worry about. Many nice contacts
we re had while working the 100
countries. But getting the OSL's was
something else! At first, I resorted
to IRC's, and then I found a OX
Stamp Service operated by W2AZX.
Sending SASE's to a OX station with
his own country's stamp helped tre­
mendously in im proving QSL re­
sponses. It took eight months to
work the 100 countries, but another
five months was required before I
got my 100th OSlo It is my belief
that, had I known about the OX stamp
service earlier, I could have worked
and confirmed all 100 in 1975! All in
all. OXCC OAPp was a tremendous
challenge to me and I enjoyed every
minute of it. At times, i t was very
frustrating not to break through the

Ever wonder what type of QSL's these
QRPp DXCC guys collect? Here's a shot
of just some 01 the choice wallpaper thaI
W6PQZ has gathered. No matter how hard
I try, f can't seem to come up with stu fl
!i/( e XW8, 9VI, P29, XV5 , HL9 and the li /(e!

80 • CO • June, 1977

high power boys, but persistency
paid off. At present I am up to 145
worked, 132 confirmed, all s.s.b. I
can't seem to latch on to some good
ones as pil e-u ps have been too great
to make it th rough ! In the October
CO ww sse Contest , I managed to
rack up 39K points and in the past
ARRL OX Phone Contest (1977) I
did almost as well. I've worked 34
zones and only need those most d if­
ticutt fo r the Wes t Coast-zones 21,
23, 33, 34, 37, and 39. I've been hear­
ing WA6EGLlVQ9 rea l we ll but just
can't seem to hook up with him, yet
I worked VU2LE and VU2GDG last
month, so I suppose it is just a mat­
ter of time. The addition of a Swan
TB4A tribander and a Vomax speech
processor should help my efforts in
the future . In c losing, I'd l ike to offer
a word of praise to Ten-Tee for a
wonderful little transceiver. "So little,

A shot of W6PQZ's TH3 Jr. at 70 ft. A
40m inverted Vee is supported par t-way

up the tower.

yet so powerful !" And also to K8EEG
for his devotion towards ORPp and
for establishing the DXCC ORPp
award, which gave me something to
strive for. Now on to 200! ! !"

My congratu lations to both K8·
MFO and W6PQZ fo r thei r outstand­
ing achievements. W6POZ's closing
remarks raise an interesting ques­
tion : "will anyone ever work 200. or
300, countries with ORPp?" Why
not? And, of course, I' ll just have to
throw down the gauntlet at th e feet
of th ose OX'ers who hang out at the
250 + Honor Roll level: was it you
or your ORO rig that put you at the
top? Take the acid test-toss out the
ORO rig and see if you alone can
do it with ORPp! ! !

The exec QRPp & exec
MILLIWATT Awards

These two awards are still offered
in the name of The Milliwatt, wh ich
ceased publication in June, 1975,

Circuir Corrections For W9SCH 80M
Solid State Transceiver

(March, p. 28-29)

VFO:
Sand 0 connections reversed, put

S at bottom. 0 at too of 02
Power connection eliminafe IE) on

Transmit-Receive switch ISll. connec­
tion +1 2 V DC directly 10 VFO
po int (E).

Receiver :
Capacitor between collector 06-base,

07 IS Imf. resistor tram base 07·8+ is
22K

·01·2 are lN34A or similar r f
diodes, Asterisks are to parts rete-reo to
in Notes

-05 base. a 0005 mf capacitor
should be connected to the 2.7 k-lmf
point. with the other side of the .005
connected to qround

-lf audio output is not adequate to
drive phones. add an ex tta audio stece
that IS identical to 07.
Transmitter :

·A 560 ohm resistor is shown be­
tween 04 base and ground. cnarqe this
value to 27 ohms

·A 560 ohm resistor should be added
between ground and where the 5 ohm
connects to the 6.8k/,005 combination.

·R FC 2 can be wou nd on a 6.8 k 2
wa ll resistor and soldered to the resistor
leads; the resistor leads then serve as the
RFC 2 leads

.Lb IS 20 turns, close spaced. on ~

inch diameter form.

II coi!. 5-8, 1mh r t. coil, The Miller
number is Incorrect , and shou ld be
shown as 2 1A686RBI,

after a 33 issue run, and which is
available at present in sets of back
issues only ($4.00 per year, $22.00
whole set) . To qualify for DXCC
OAPp, an amateur station must pre­
sent bonafide OSL proof of QSO's
with stat ions in 100 ARRl OX coun­
tries, accompanied by an alphabet­
ical list of those OSO's showing date l
time/band /mode /power output, a
signed statement testifying to the
fact that not more than five watts
output was used in mak ing any of
the contacts, and that all contacts
were initiated wi th less than five
watts. A $5.00 application fee should
accompany the application. The
same rules apply to DXCC MILL/­
WATT, except the power level should
read " no more than 1 (one) watt out­
put" instead of " five watts ." I am
really curious as to whether anyone
out there has the courage to go after
this one ! It is the impossible cnal­
lenge. 73, Ade , K8EEG



SUMMER TIME IS VAESU VHF TIME!

••

Enjoy Six Meter OX with the FT 62081
24 watts PEP, USB , LSB, CW and AM

•
Your HF Transceiver pius the FTV-6SOB
and you are on Six with 50 Wahs PEP

_ __0-....._ ...

Check your power output
with the YP·150 Wattmeter­
1.8 to 200 MHz

•-

•
Enjoy Two Meter. the economical way!
FTV-250 plus your HF Transceiver and
you are there with USB, LSB, CW & AM

Here's the Two Meter CHAMP - FT·221 A.
All modes, VOX, synthesized, 24W PEP.
Microphone included. New YC·221 Digital
Display shOwn, available soon.

Don 't be • No-a-COUNTl The Ye-SOO
series Counter. cover. 10Hz ·500 MHz

~

Summer time is fun time on the VHF bands with Years-Ahead-Yaesu equipment!
More than 200 Ham/Engineers at Yaesu have contributed their talents to provide you
with equipment that will give you years of pleasure and enjoyment. Learn all about
Yaesu. Send us your name, address and ham call letters and we'll mail you our new
full line catalog.

Call or wrlfe:
Yaesu Electronics Corp., 15954 Downey Ave.•
Paramount, CA 90'23 • (213) 633 4007

Eastern service C1r., 613 Recine Terrace
Cincinnati, OH 45215

on era so;



•varian

Put EIMAC's 3CX400U7 ceramic-metal high..fT1u
triode in EIMAC's CV-850 cavity and get over 13 dB
gain in the 850-870 MHz land mobile band.

Simple? Ves.

ReiabIe? You bot

EIMAC has the answers today for tomorrow's
communication requirements. For details contact
Varian. EIMAC Divi:sk>n. 301 Industrial Way, San
Car10s 94070. (415) 592-1221. Or any of the more
than 30 Varian Electron Dev1ce Group Sales
0lIices throughout the wol1d.
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