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Fl ick the switch and you're on VHF. With Coll ins 625-1 VHF Converter you can transmit and
receive on 6 and 2 or HF without changing cables. Think how great it will be to escape the
crowds on the lower bands. The 625-1 gives you eight lull megs 01 bandwidth. You'll be able to

work people you've never been able to reach in the past. You'll be able to get more local Q50·s.
You'll have the cleanest VHF signal on the air. And you'll have both bands lrom one sell-contained
unit. When used with the KWM-2, you don't need an additional power supply. You can usc the
625-1 to cover 49.6 to 54 .2 and 143.6 to 148.8 mc (crystals
lor amateur bands provided}. Incidentally, Collins 625-1
will convert most equipment operating in the 14.0 to 14.2
me range. Visit your Collins distributor and ask him [Q

demonstrate the625-1 Vl-lf Converter. Then ask him about
Collins 5/Line trade-in value. You'll be pleasant ly sur­
prised to find Out how little it costs to operate the fin est.

Fo r Fur-t he r- info rma t io n , check nu m ber B, o n llll~ (, 11')
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PETER.l.SEL.N'::':::R:"A~D'~D~CD~":::P:::'A:"N':':V:::. :':'N::C::'.-
2800 West Broadway, Council Bluffs. Iowa 1-_

Since 1934, amateurs everywhere have ap­
plauded the fine dependab ility, high output,
economical operation, and hair-line accuracy
of PR Crystals. These qualities are assured by
precision workmanship at every stage in manu­
facture. The photograph above shows a section
of the Finishing Room, where PRs are plated,
assembled, soldered, and boxed. Shown are sev­
eral of the 22 Beckman, Hewlett Packard and
C. M.C. Frequency Meters used to check the
exact frequency of every P R Crystal. These
meters have an accuracy of better than one part
in ten million! Put PRs in your rig today. You'll
have the finest precision frequency control that
money can buy. Your jobber has them for you.

Fer l urthl:f inrurlllutiun . cheek number I, un paJre 110
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ORDER FROM YOUR JOBBER

22 Precision Meters Check
Fre que n c y and Accuracy of
PR C RYSTALS

AMATEUR TYPES
FUNDAMENTAL, PR
TYPE Z·2-Frequen·
C'f Ranges in Kcs.:
3,500 to 4,000 (BO·
M); 7,000 to 7,425
(40M); 8.000 to 8"
222 (2M); 8,334 to
9,000 (6M) ± 500
Cycles ... $2.95 Net

(All Z·2 Crystals calibrated with a
load capacity of 32 mmfd.)

Third Overtone,
PR Type Z·9A.
24,000 to 24,666
and 25,000 to
27,000 Kc.• ± 3
Kc• • . $3.95 Net

6 Meters, Fifth Overtone. PR Type
Z·9A, 50 to 54 Me.• ± 15 Kc.. . . .
$4.95 Net

Citizens Band, PR Type Z·9R
.005% $2.95 Net



,-- - -_.- - --

All this performance

for only $65000!

Full amateur band coverage, 80 through 10
meters. Hallicrafters exclusive new R.I.I.
(Receiver Incremental luning) for ± 2 kc. ad·
justment of receiver frequency independent of
transmitter, and AAlC (AmplifiedAutomatic level
Control) • Receiver AF gain and RF gain controls
• SSB operation, VOX or PH .. . CW operation,
manual or break·in • 1650 kc. crystal filter • ••

SPEC IFICATIONS

•

Frequency coverage: Eight-ba nd capabili ty - full
cove rage provided for 80. 40, 20, 15 mete rs; 10M
crysta ls furn ish ed for operation on 28.5 - 29.0
Me. Other crystals may be added for full 10 meter
cove ra ge without adjustment. Available for oper­
ation on specified non-amateur frequencies by
special order.
Front panel controls: Tun ing; Band Se lector; Final
Tuning; RF l evel; Mit . Gain ; Pre-Selecto r; R.I.T' j
Ret . RF Gain; AF Gain; Operation (Off /Standby!
MOX /VOX.); Function ICW/ USB/ l SB); Cal.
General: Dial cal., 5 kc.; 100 kc. crystal cal.; vro
tunes 500 kc.; 18 tubes plus volt. reg., 10 diodes,
one vancap. Rugged, lightweight aluminum con-

struction (only 171h lb.); size-6th" x 15" x 13".

Transmitter Section : (2) 120Q6B output tubes.
Fil ed, 50·ohm Pi network. Power input- 150W
P.E.P. SSBj 125W CWoCarrier and unwanted side­
band suppression 50 db.r distortion prcd ., 30 db.
Audio: 400·2800 c.p.s. @ 3 db.

Receiver Sect ion: Sensiti vi ty less than 1 pv for
20 db. signal-to-norse rat io. Audio output 2W;
overall ga in, 1 pv for lh W output. 6.0 - 6.5 lst
I.F. (tunes with VFO). 1650 kc. 2nd I.F.

Accu sories: P·1 50AC, AC power supply, $99.50.
P·! 50OC. OC power supply, $109.50. MR·! 50
mounting rack, $39.95.

Overseas salesl Export DivIsion, Ha liicrafters • Canada: Gould Sales Co., Montrea l, P.Q . 5th and Kostner Aves., Ch lcalO 24, Ill.

F u r fu r l lll' l" i n fo r ma t i..n , c heck n umber 2. UI1 II/IKe 110
- ------- - ---- - - - --'
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406-470 Me
3.5db

406-470 Me
8.0 db

I

This collinear array con­
sists of six % wavelength
elements mounted .81
wavelengths apart and
fed inphase . Lightning
protection is provided by
a sta inless steel spike at
the top of the fiberglass
housing connected to the
su ppor t pipe at the base
by a !. .. conductor.

• 8.0 db
Omnidirectional

• 1.5, I VSWR Gain

• 250 Watt Rating
• 14 It. Overall

length at 460 Me
• 20.0 Me Bandwidth

at 460 Me
• 2%" dia. Support

Pipe
• V." dia. foam

Dielectric Internal
Feed Line

• Weight 29 Ibs.
at 460 Me

Cat. No.
458-509

/-
r- r-

,..,
'- / -

IN SYSTEM

PERFORMANCE

I

Cat. No.
381-509

• I.H VSWR

• 75 Watt Rating

• Only 28W' High
at 460 Me

• Spring Temper
Stainless Steel

Elements and
Spring

• Mounts in %:"
Diameter Hole

• 20.0 Me Bandwith
• at 460 Me

• 3.5 db
) Omn idirectional

Gain

Mcd el a are availab le
without mounting base
to tit all popular antenna
bases presently ins talled
on veh icles . Simply re­
move present ~. wave
whip and replace it with
thi s colli near army. v.and •
more than double your
mobile system gain.

4 • CQ • August, 1964
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4X250B tetrode

chalks up 20,000

hours-and is

still going strong!

Back in 1960 an original -design Eimac 4X250B tetrode was placed in
operation in a UHF communications system belonging to the County of
San Mateo, California. 20,000 operating hours later- February, 1964-it
was removed by San Mateo Chief Radio Engineer Walter Harrington, W6MX,
for test and evaluation. Returned to the Eimac laboratory, this 4X250B
tetrode passed acceptance tests with flying colors-within specification
in all respects and equivalent in performance to a brand new production
tube! This is another example of the way Eimac designs quality tubes
for power, dependability, long life. For data on Eimac
original-design tetrodes to meet your needs write: Amateur
Service Dept., Eitel- McCullough, Inc. , San Carlos, Calif. .......

August, 1964 • CO • 5
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Se tting the pace in 10, 15, 20 and 40 meters is Masley's
new RV·4 vertical antennas . These outstanding performance
giving antennas can now be mounted on any roof as well
as on the ground. The y operate as a quarter wove vertical
antenna an all faur bands. Th e RV. 4 features the Mas le y
sl im line Trap-Moster traps thot hove earned user acclaim
through daily use in tens of thousands of installations
throughout 'he world. These antennas have automatic band
swi tching for 10 thru 40 meters. The RV.4 antennas are
self· supporting and completely factory pre-tuned to
maintain low SWR over entire range• .The RV.4RK kit for
roof mounting include s radial wire mas t and hinged moun ting.
No radia ls require d for ground mounting ;( °9°00 ground
connection can be provided within a few inche s o f the
antenna bose. Max imum power rating 750 watts on AM phone,
1000 watts CW and 2000 watts P. E. P. on SSB, input to
fina l amplifier, Uses single 52 ohm coax line. An tenna
height 20' 8·5/8" above insulator, with roo f mount 25' 2·5/ 8"
Weight of antenna 10Ibs., with roof mount 14 V, lb s,

( In request of further information write {or li t erature code It 0
.. I ~IJ~ • . /) 4610 N. L1ndb• ••h Blvd.
#rID s l e ¥~CYnJ:. Bri dgeton. Mo. 63044

}o'or futth~r informatjun , eheek number 6, on p.g~ 110

6 • CQ • Augu.t, 1964



W
E ' RE not going to bore you this month
with more ta lk of the historic \V6DNG ·
OH INL moonbounce QSO, (G eorge

Jacobs. W3ASK, has more details on page 69),
but the achievement hal steered conversations
a round the office lately to the old reliable topic
of Ham Ingenuity and Building.

It seems tha t many folks th ink that amateur
radio, as a scienti fic service, has stagna ted, and
in support of their beliefs. they bring up the
trend toward all -commercial slations, commer­
cia l a ntennas and other accessories. We can't
dispute this trend, but we would rather interpre t
it a bit d ifferently. We feel that the availabili ty
of high quali ty commercial gear has simply eased
the job of the amateur in the development of
communica tions techniques. instead of eliminat­
ing it.

\Vith equipment ava ilable in 1950, would thi s
W6DNG·OH INL have taken place? Perhaps,
but the hand icap of designing and building re­
ceiving equipment with the stability and select­
ivity needed might well have d iscouraged even
these two hardy investigators.

Could the Monrocs. K7ALE and K7ALF
have conducted such an intensive survey of 50
me propagation effects with 1950-style gear?
Agai n. perhaps. but the use of reliable commer­
cia l gear relieved them of the unnecessary bur­
den of buildin g and mainta ining marginal
equipment

And on the operat ing end of things, could the
communications effectiveness of amateur rad io
have bee n so co mplete without the rugged, com­
pact commercial gear that predominated in the
Alaskan earthquake operations? Maybe. but
that's a big "maybe:'

The point is this. Amateur radio has come
quite a ways from the days of the first commer­
cial equ ipment. and we must realize that each
new technique development has been made pos­
sible by that same equ ipment. To condemn it is
fool ish. It just isn't possible to turn back the
clock to the days when a good ham bu ilt all his
equipment, from key to an tenna. T o encourage
th is is to negate the progress of 50 yea rs of
amateur radio.

But before we aliena te all our "back to bu ild­
ing" readers, let's just say that we also feel that
a modern ama teur should have the know-how to
not only lise what equipment he has, but also to
add to and refine the equipment when the state of

the art requires. An occasiona l bu ildin g project
has neve r been known to hurt any ham's intere st.
and man y a new development has come from the
shack of an appliance operator. Progress is prog­
ress fellow; don't figh t it, use it.

CO's Editoria l Aims

It' s a good idea , every so often, to try to make
clear our reason for being. Back in January 1945,
CQ bega n, an offs hoot of Rad io magazine darin g
back 10 191 7. At that time . a need was fell for a
magazine that d id three th ings: l-c-Keep the
amateur informed of the happenings within his
hobby, both political and operating. 2- Keep
the amateur abreast of all technical develop­
ments within amateur radio. 3-Educate the
newcomer both technica lly and histo rically in
the nature of amateur radio.

History proves John Potts, CQ's first ed itor.
to be a far-sighted man. for these same needs
exist today, and C Q is stil l dedicated to these
same three goals. If we stray from them occa­
siona lly, forgive us; we're human- and we're
amateurs.

Reciprocal Pr ivileges

The following paragraphs are wri tte n by
Chuck Schauers, W4UZO, our own H A.M C LIN IC
doctor. Having lived, travelled and opera ted in
many areas of the world. Chuck is in a good
position to offer advice to all amateurs on how
to react to the new Reciprocal Pri vileges law ,
and how to make use of it.

" Now that Senate bill S-920 has become
Public Law Number 88·3 13, we migh t well take
pen in hand and than k those Senators and con­
gressmen who made it possible. We might also
thank President Johnson fo r signing the bill into
law. Now that reciprocal operations are possible.
we amateurs should not take it too much for
granted and should remember that in the future
there may be other legislation affecting us on
which we may need all the help we can obtain.
Be courteous and show you r appreciation by
writing to those who worked so hard to make
bill 5-920 a real ity. While you are at it, remem­
ber that no one can rightly accuse the ARRL of
inaction in the matter. T he ARRL ca me th rough.
and its President Herbert Hoover Jr. and League
counsel Bob Boot h spent a lot of time on the
bill includ ing appearances before Congressional
committees. Thank them too. ICvll/ . 0 11 page 10]
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Now, to accommodate the broadest possible range
of transistorized vehicular and portable
communications des ign requ irements, AMPEREX
adds three new Harp Cathode, push-pull tetrodes
-the 8408,8118, and 8348-to its family of
instant-heating types. like their predecessors, the
8042 and 8300, they provide full tslk-powe: in well
under half a second, are self·neutralizing, feature
low cathode inductance, low operating voltage
and extreme ruggedness. The ent ire fami ly of
AMPEREX instant-heating tubes is available NOW.
One special note: Even with in th is outstanding
family, the type 8408 is truly a "tube among
tubes." For by combining rugged , high gain, frame
grid construct ion with harp cathode construct ion
it can provide 6 watts at 500 me with a warm-up
time of less than 0.5 seconds.

How Harp Cathode construction makes the difference
Described simply, the Harp Cathode is a flat
rectangle, strung harp-fashion with many
superfine wires. Its unique advantages are
largely a function of th is physical
arrangement. ThUS, the minute wire size .
provides a high surface-to-volume ratio,
resulting in instantaneous availabil ity of
thermal energy at the emissive surface.
The quan ti ty of electrical ly parallel, directly
heated wiresassures low cathode
inductance. The low filament voltage affords
the closest approach to the "unipotential"
cathode. Moreover, in actual intermittent
operation tests, tubes incorporating the Harp
Cathode have given many times longer useful
life than tubes with convent ional cathodes.

8348 8408 8118

Frequency- Me 175 450 450

Drive Power-Watts 1.0 1.5 5

Power Output-Watts 16,0 6.0 21

For detailed data cover ing all instant heating harp
cathode tubes plus descript ions of associated
circuitry reducing warm-up times to as low as 80
milliseconds, write: Amperex Electronic Corp.,
Tube Div ision, Hicksville, Long Island, New York.

Arnpere~
'N C~ .. .. ~ .. , '" '~ ''' IUe,.~ .. HYler . U~ . • '~.~"TO 17.0"'.

t 'ur fu rtht'r in{ol·mKtion. eheek n umber 9. on pKitt' 11 01
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THE NO. 37001
SAFETY TERMINAL

An old 'avorite In the line of e llclus lve
Mil len " D. ..igned for Applicotion" pt'oduch.
Combination high .,o"a~ .....,..1....1 and
tlvu-bu$hinv. Topenod contod pin fib rwmly
Into conica l lac." providing Iorv. a NG.
lo w ~I.'on~ conMdion. I"ln I, .wi.... 1
mounN>d In cap 10 poNy. ,,1 Iwilling of I_d
w i... Eol..,. 10 v •• • 'I." a .d. '"' ula llo n high
vollog. coble fift Inlo openi ng In cop. Bored
conductor pau • • thru p in for ....., l old" lnll
fa pre_fin"" lip of co nta ct plug .

•
Stondowd 37001 a vollClble In . it..... blGck Of

,... bo• • l.... No. 3750 1 i , low Ion mica
filled yellow boke liMo for R.F. oppllca' ionl .

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

I
" Public Law 88-313 does not guarantee that

every country permitting amateur radio opera­
tions will enter into a bilaterial agreement wi th
the Uni ted States . bu t it does mean that we now
have a sound basis fur bargaining. T he barga in­
ing is of course up to our U.S. State Department.

" Radio amateus possessing Ll.S. ham licenses
living abroad should advise the American Em­
bassy in their areas that they would like to see
rap id action taken under the pro visions of PL
88-313. Likewise, foreign hams residing in the
U.S . should contact their Embassies here.

" A word about operations overseas. If you are
an American ham who will be lucky enough to
be able to operate in a country that has affected
agreement with the U.S. for reciprocal opera t ions
remember this : you are a representa tive of the
American way of life and an u nofficia l ambassa­
dor of goodwill.

" Do not jeopardize your operating privileges
by phone-patching when it is prohibited, and
run no more power than is allowed-remember
you are a guest. Be courteous and ab ide by all
local regulations governing ham radio operations.
Make it possible for those U.S. hams who come
alter you to be welcomed instead of being con­
sidered rude and inconsiderate."

Miscellaneous

If you haven't yet looked at the Ham Shop
de partment on page 104, you should. It may
prove profitable. Read it carefully and see what
we mean.

Thc 1963 CQ Wo rld Wide DX Contest ta llied
part icipating in one deg ree o r another. Th is rep­
just short of 2,000 entries and over / 2,000 hams
resents an all-time high for participat ion in any
amateur radio contest in histo ry, bar none! If
you don't believe us, ask W IWY . . . he ought
to know . . . he counted them! Well done, Frank .

We've received three or four comments in the
last few months to the effect that the May and
June ZE RO BIAS columns were poorly written.
inaccurate, and represen ted poor jou rna lism. In
our own defense, we don't claim to be Pulitzer
P rize winning writers ; as I said, we're amateurs.
Inaccura te? Well. we wish our critics could do
more than just cry fou l . .. maybe do someth ing
like prove tha t we're inaccura te.

The May and June edi toria ls. unfortunate ly,
did represent poor journalism. possibly u nbefi t­
ting an amateur radio publication. but it is some­
times necessary to hit hard and low to still a
te rribly vicious and irresponsibly damaging
vo ice.

In the recent move from Ne w York City to
Port Washington, we lost a few th ings. and ac­
quired a few others. One of the things we
acquired was a new Assistant Editor, AI Dor­
hoffer, K2EEK . AI. incidentally, is one of the
"back to bui ld ing" fellows and one o f the "build­
ingest" hams around .

People have asked why CQ's edito rials over
the past severa l years haven't been signed. There
isn't much reason for it really; after all, the
Editor writes the editorials. But to satisfy those
that want to be sure, we'll accommodate.

Dick. K2M G A

<If For further Informal ion, check number 10, on page 110
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L\ r .Jtt,n q·qa I n·s
THUNDERBIRD JUNIOR

• Ex c e llent f o rw a r d gain on all bands • Up to 20db of directivity
• SWR les s than 1.5:1 at resonance • Rotates with lightweight TV rotator

If you're looking for a highly efficient, compact 3-ele ment beam that delivers ou tsta nd ing
performance on 10, 15 and 20 meters .. .you'll want a Hy-Gain Thunderbird Junior. It installs
almost anywhere ... as a portable or maintenance-free permanent installation. It has all of the
electrical and mechanical features found in the world famous full -sized Hy-Gain Thunderhirds
...exclusive Beta Match .. .sea m less heavy gauge a lu minum tubing... heavy ga uge die-formed
element to boom a nd mast to boom brackets and hardware that is iridite treated to ~tlL specs ...
injection molded cycolac plastic insulators .. .plus, all new Hy.Q moistureproof traps encased in
a geless aluminum housings . Compact low wind load construction allows installation on a light­
weight TV tower. Longest element on the 12 ft . boom is 27'6"c. .turning radius is 15'11". It's
easily installed quickly disassembled for high performance portable applications.

Model TH3-JR $69.S0 Ham Net. Get yours today (rom your fa vorite Hy-Goin Distributor
or write for the name of the Distributor nearest j'OU.

HY-GAIN ANTENNA PRODUCTS CORP. 8429 N.E. Highway 6 - Lincoln, Nebraska
For further information. eheck n umbee 11. on page 11 0
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N ot just strea m lined
•••11A l"tILINEll!

LETTERS·
TO THE
EDITOR

Incentive and the Sta te of the Art
Editor. CQ:

, , , I am a grad uate student of Microbiology at a
large Uni versity. I ca rry a full load of credits, in addi­
tion to which I hold a part-time job. My time is as
limited as the average amateur. Nonetheless. I would
make time to study for an adva nced ticket.

. . . At the sta rt of my ham career, CQ carried
art icles o n gea r th at could be constructed by a chap
of average means, with a fa ir hope of success. As I
glanced at th is months construction pro jects I had
a hearty guffaw. "The Unique 75 Meter T ransceiver"
and the " 6DLZ" spec ial" are lauded as projects for
the "home constructor". That's a load of baloney.
Most enginee rs wouldn't tackle those pro jects with­
out a full-time tec hnicia n and a Ion of test gear,

Not being able to const ruct the gea r, is no excuse,
however, fo r not understa nding th e ci rcuits in use.
I a lways attem pt 10 understand what type of theory
is beh ind a unit's opera tion.

In days gone by, it was enough to know the differ­
ence between am plifier types and mod ulation cir­
cults. I was able to trouble shoot myoid DX-I on
with lill ie more than a v.t.v.m. and an assist in
getting it off the desk onto a worktable. You don' t
have 10 be a college man 10 see tha t those days are
gone foreve r. The principle still holds though. In
the parlance of an inst ructo r I o nce had "Yo u can't
ca tch the critter unti l you ca n see him ," You can't
be an efficient ope ra tor unless you can see wh at's
going on behind the dull grey crack ly finish of th ai
new Super Dooper transceive r staring a t you from
behind the mike cord.

The present amateur exams are anteda ted, Who
in blazes ever uses key click filters or home brew low
pass fi lters? A few sturdy sou ls, bUI the majo rity of
us, without the elaborate shop facilities rely on large
ma nufacture rs who can produce th ese items cheaper
and Faster. The sa me is true of formulas for crystal
grinding and tempera ture coefficients. When was the
last time you used them? In sho rt it would appear
tha t anyone who squawks about incent ive licensing
is either lazy (i n which case he bet ter ta ke up being
a philatelist, wh ich requ ires no exertion at a ll ) or
just a chatterbox who thin ks that ham radio is his
personal telephone line to the world in which case
he doesn't really belong in our ranks at a ll, he shou ld

•

(Amateur Net)

lIew
Sideband MikeS ingle

TURN ER'S

THE

SPECI FICATIONS
Response: 300·3000 cps.
Output level :

454X: - 48 db.
454C: -52 db.

Net cr jce S15 .90

Here's the mike that was specially designed
for hams, by hams. It has all the features a
ham wants and then som e! Both models in
the series . . . 4 54X (c rystal) and 4 54 C (ceram ­
ic) .. . fea t ure real " ham pleasers" li ke press­
to-talk or VOX opera t ion; d urable sa t in black
case; and a t h ree conductor (one shielded ), 11
inch retracted, fi ve foot extended, neoprene
jacketed coiled ccrd. Write today for details
on these completely ha mlined m icrophones.

MICROPHONE COMPANY
925 17th Street N.E.
Cedo r Rapids, Iowa

IN CANADA: T, j·TeI An od o l. " Ltd .
81 Sheppard A ..... W.,t
Willowda l~. O ntario

For f urth("r Information , check n um ber 12. on p lIK'e 110
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1000WATTS..WITH WHEELS
The mobile SSB kilowatt . .. once rare indeed, special
and costly ... becomes easy to achieve, and econom­
ical too using only standard SSE units. This is
advanced equipment, sophisticated,in which transis­
tors and diodes replace vacuum tubes in all low-level
applications including the outstanding receiver. Cur­
rent drain is reduced . . . sUbstantially. Equipment
size is scaled down materially. And these exclusive

SSE transistorized designs reduce selling price by
eliminati ng duplicate parts and wi ring through the
use of bi-Iateral ci rcuits that operate both during
transmi t and receive. Using these big-value items­
SB-33 for the exciter and SBl-LA for the linear, a
KW (p.e.p. input) fits handily into the family car
. . . and space-wise, the family will never know the
difference! See below how W6JPM did it.

58·33 serves as
4·band exciter

(80-40-20-15)
Note how little

space it occup ies.

The Sal·LA
4·band linur

occupies modest
space In a seldom­

used corner of
the rear trunk.

Band-spanner
" top·s ider"
antenna
wjth one of
the new "aal tcn"
coils, tops off
this powerhouse
on wheels.

Power supplies, SB2·DCP
for SB·33 and S8-3DCP
for SBt-LA are t ucked
into encine compart ment.

SB·33 . .. •.... 389.50

SB1 ·LA . • . . . . 279.50

Please send SBE full-line catil log
descri bing all uni ts used In the
mobi le KW.SEE

SIDEBAND ENGINEERS
317 RGeblln&: Rd ., So. $an Franci sco, Calif. "::N'::AM::':"- - - - - - - - - - - - - - - - -

ZONE STATE--= -==-CITY

NUMBER STREETExport sales:
Raytheon Company, International Sales &
Service, Lexington 73, Mass. U.S.A.

~AYTHEO~
F ur further Infurma tiun , check n um ber l a. en IUllle 110
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Peter Ludwig, WA~GMG
16-21 212th Street
Bayside 60. New York

On Zero Bias

Milton F. " Doug," De Maw, \V81111S
10598 Peni nsula Drive
T raverse C ity, M ich igan

take up tape correspondence, which eliminates diffi­
culties like QR~1 and sun spo t cycles. The time to
raise o ur standards is upon us, and eithe r we meet
the challe nge or we drop into obscurity. I think th is
is the only solution to the problem RM-499 proposes.
Its challenge is not politica l, but ideological in na­
lure. I ca n honestly see no other solution to ou r
plight. Being very ma tter of fact about the enti re
situation, h istory shows that all those tha t oppose
change a re left behind as re lics o f the good old days.

In closing I would like to say. th at I believe that
the great majority of ama teurs are not fooled o r
buffaloed by all the hulla baloo th at is being tossed a t
th em. If we each approach the issues th at confront
us in a clea r logical fash ion, we ca n' t help but do the
right thing. A sound technical publication suc h as
CQ. QST, a nd even 73 is of great va lue. O ther
ho bbies ha..'e dozens of publications, we have but
three. No matter wha t their politica l opinions, they
represen t the only domestic a ma te ur radio publica ­
tions of national scope. If th ey stuck to publishing
and kept out of polit ics; if they didn't persist in
personal vendettas aga inst one another, o ur prob­
lems would be solved and o ur standa rds ra ised that
much (aster.

Editor, CQ:
Bravo ! Bravo ! on your last two ZI-RO B IAS incl u­

sions in C Q [ ~ Iay, J une]. I was wondering how much
longer CO would "turn the o ther cheek:'

One of the most disa ppointing a lt itudes I have
noted in this matter, is the League's lack of actio n
to defend themselves against the unfounded all ega­
tions cas t against them by " Mr. John Ho rn blower."
CO, M onitor and AWO-ClllJ deserve much credit and
ad mira tion fo r their attempt 10 sq ue lch ham radio 's
greatest demagogue.

CO's proposal 10 resolve the incentive issue has
my full support with exception 10 the 2 kw power
clause. I would rather see a ll power levels remain at
500 watts (and lower ) o n a ll bands below 6 me ters .
My recommendation would be for I kw on 6 a nd 2
meters and a possible 2 kw maximum on a ll fre­
quencies above 2 meters. 2 kw is certainly not needed
(or low freq. "rag chewing:' It would seem practical
(or technological advanceme nt purposes o n u.h.f.
and mic rowaves. You may "count me in" , as a sport­
sor of COos o utl ined idea, should it ever become
formalized and presented to the FCC as a proposal.

I just read J une 73 magazine. Their published let­
te rs intended to counter your last month's Z ERO

B IAS, am use me. The fi rs t letter, as you have no
doubt noted, is unsigned . T he second letter. written
by W4 H. LS condemns CQ for cha racter a ttack
against Wayne Green. Yet, no comment is made in
reference to the many cha racte r anacks sponsored
by Green against o the r publishers, etc . Isn't it ridic­
ulous'? It would appea r th at the 10A R member who
wrote the first letter displayed in J une 73, was none
othe r tha n ham radio's " Man of the Hour," himself.

This then boils it down to only one published
le iter of dissentmcnt in connection with your Z ERO
B IAS column.

Keep up the good work a t CO a nd Jet's see more
v.h.f. and u.h.f. a rticles in coming issues. An occa­
siona l spread on ham TV wou ld benefit many of the
readers.

,
1

I,

,

Remotely tuned

for 40 and 75 meters
also 10 meters

ROTATABLE DIPOLE

-1

Model CD 40·75 $ 129.50

If you live in a congested area or on a
small lot yo u can still operate beautifully
on these two popular bands with a CLIFF·
DWELLER CD 40·75. Band switching and
tuning are perform ed on the cont ro l unit
located at the transmitter. Extremely flat
VSWR of 1.1 to l over enti re band. This
antenna is a MUST for t housands.

See the CLIFF·DWELLER at your distribu­
tor or write for comprehensive literature.

NEW·TRONICS CORPORATION
" the home 0' originals"

3455 Vega Ave., Cleveland, Ohio 44113

CLIFF-DWELLER
by NEW- TRONICS

the home of originals

F or further in for mat ion. check n umber H. o n IJHKC 110
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SIX METER SIDEBAND • • • with POWER
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YauHAVE HEAR D TH E VENUS-the cleanest six meter sideband signal on the air-and now a
new dimension is added . . . POWER. With APOLLO 700, the new Clegg six meter linear with in­
tegral power supply. seven hundred-plus watts PEP input makes that VENUS signal a real standout.
To p that off with the Clegg SS llOOSTER- lhe latest Squires-Sanders development in outstanding
amateur communica t ions gear-and lOU have the hottest six meter sideband rig imaginable!

The VENUS. APOLLO, SS BOOSTER and the 416 VENUS AC POWER SUPPLY/ SPEAKEH are
match ing unit s-in performance anti in styling. T hese are just a few of the "plus" feat ures that
result from years of successful Clegg experience in the design of VHF equipmen t :

VENUS, Standard Frequency Range, 49,975 to 50,475 KC; Receive, Nuvistorized front end for maximum sensitivity;
9 MC crystal latt ice filter in both receive and transmit mode; Receiver offset tuning ± 1.5 KC; Peak noise limiter
for AM adjustable threshold limi ting SSB/CW; 10 KC per knob revolution tuning rat io; Slow AVC re lease especially
designed for 6 M SSB; Transmit, B5 walls PEP input-all modes lAM, SSB and CWJ; Unwanted sideband down more
than 50 db at 1000 cycles; Carrier suppression greater than 56 db; Distortion Products down more than 30 db at
full ratings; Frequency Stability-less than 100 cycles/hour after warm-up; Broad band circuits throughout provide
maximum simplicity and ease of tune-up. Physical dimensions are just right for fixed installat ion or mobile­
I S" wide x 7" high x 10,," deep--21 Ibs. Available now.

APOllO 700, Six meter linear amplifier-Power input 700 walls PEP with 10 walls of drive; Final tubes type 8236;
Integral power supply; Three illuminated meters-Grid Current. Screen Current or RF ou tput. and Plate Current;
Instant Exciter/ linear selection when used with VENUS. Cabinet identical in size to VENUS.

SS BOOSTER, An unusual new Squires-Sanders development-details forthcoming.

VENUS 416 AC POWER SUPPLY, Allractively styled power supply/speaker combination to power the VENU S. Available
now.

AMATEUR NET PRICES, VEN US, $495; 416 AC SUPPLY, $110; APOl l O and SS BOOSTER to be announced.

Keep in touch with your distributor ur write for further detail.

Squires-Sanders, Inc.
475 WATCHUNG AVENUE , W ATC HUNG . N .J . • 75 5 -0 2 2 2

F or ru rtht'r ln fo r marton, cheek number Ir> . un l"i Ke 111I



D. O. Jones. W5QEO / KII 6
Honolulu, Hawaii

Editor, CQ:

Gordon Lukesb, K ITCE
P. O . Bo x :::!64
Sudbury, Massachusens

Judy Hunnicutt
c /o KOA T V/Rad io
1044 Lincoln Stree t
Denver 17, Colorado

Editor, CQ:

Congratulations on your June editorial (lERO
BIAS). Well said!

SWL's Take Note

As secretary to the Director of Engineering for a
50,000 wall clear channel station, I see an average of
five reception reports per day. About 40% of these
are not immediately followed by a QSL card fo r one
o r more of the several reasons outlined below, How
abou t an article in your magazine concerning th e
correct reporting of dista nt reception? Or would you
at least print th is lette r?

We rece ive many repo rts saying " I heard KO A
recently, please send me a QS L ca rd." T ha t's ofte n
all they say; some times they add tha t they a re trying
for an awa rd for ha vi ng logged a ll fif ty sta tes. If I
cou ld write to uny Sial ion and get a QSL th at easily,
wha t wou ld such an awa rd mea n exce pt that I had
written to fifty diffe ren t radio stat ions in fifty differ­
ent states? Th is kind of letter is followed at KO A by
a form let ter but no t by a QSL- not unt il we ge t
some info rmation that shows the writer probably d id
hear us.

Many reporters do not put the ir address on the
reception report; they assume the return address on
the envelope is sufficient . Do they rea lize that the
person who opens that envelope is often not the
person who sends the QSL? In our case, o ne secre­
tary opens the letter, another checks it and makes
the log notation, and still another sends the QSL
card before forwarding the report to a fourth secre­
tary. Envelopes often gel lost or are thrown away.
and if there is no address on a reception report,
obviously we cannot acknowledge it.

Some reporters say " I hea rd the news followed by
music:' Followed when? We may have had thirty
minutes of news, followed by thirty minutes of con­
versation, and then a music show, Usually we reply
that "your report is not in exact agreement with our
log; could you send us a more complete report?"

Any of the above errors could be easily corrected
by a knowledge of how to write a reception report.
We at KO A arc happy 10 send QSL's-we like to
know who's listening where, but we can hardly reply
to an incomplete report. An article in your magazine
reaching all of your readers would be a great help
not only to the radio stations but to you r reade rs
also.

Edito r, CQ:

A.. a young ham I subscribed to QST ami CQ. I
w .... always, for some reason, under the impression
that these two magazines WCTC fighting for top
honors and that there was no agreement between
the IWO . Today I received the July copy of CQ and
starting from the cover in, I came to your editorial
(ZERO BIAS) . In it you defend A RR L to the fullest
and I wish to congratulate you on a great editorial.
Keep up the good work!

by NEW-TRONICS
t he home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it . For rea lly reaching out , and
for exceptional results on every band, i~e

HUSTlER has no equal. For unbiased opi­
nion of performance. ask any HUSTLER
user . • • there are thousands of them.

See the HUSTLER at your dealer or write
us for litera ture.

For Curthl'r fnrormatton . c heck number 16, on Ilage 110
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INTERNATIONAL FREQUENCY METERS

,

•
•

FO-2410 A.

C·128 FREQUENCY METER For Citizens Band Servicing
This e~tremely POrtilble secondary IreQuency stancl<llrd is a self contained unit
IOf set'Vicing radio t ransm itters and receivers used in the 27 me Citizens Band,
The meter is capable 01 holding 24 cry'jtals an<! comes wi th 23 crystals inst alled.
The 23 crystals cover Channel I through 2). The Irequency stabili ty 01 t he C·12B
is ~ .002S% 31· to 12S· F, .0015% SO· t o l oo'F. Other leatures include iI transis­
tor ized frequency cOl.mler circuit, AM percentage modulation checker and power
ou tput meter .

C·12B complet e with PK (pick -ott) bOll, dummy load and connecti ng cable, crystals
and batte ries. Shippin g weigh t : 9 Ibs. Cilt. No. 620·101 . . • • • , • $300.00

C-12M FREQUENCY METER For Marine Band Servicing
The Intern.ational C· 12M is a portable secondary standard tor servicinlil radio
t ransmitters and receivers used in t he 2 me t o I S mc range. The meter has socke ts
for 24 crystals. The freQuency st abili ty is :!: .002S% 32' t o 125°F, :!: .00I S% SO' to
l OO-F. The C-12M has a buil t·in transistor ized f requency counter circui t , AM
percen tage modulation checker and modulation carrier and relative percen tage
fi eld strength.

C.12M complete witt( PK (pick-off) box and connecting cable , batter ies, but leu
crystals. Shipping weight: 9 res. Cat . No. 620·104 •••••. ••• $235.00
Crystals for C-12M (speci fy frequency) $5.00 ea.

Equip your lab o r service bench with the linest •

Discover new operating convenience.

The International C-12 alignment osci llator provides a st andard fOf alignment 01
IF and RF circuits 200 kc to 60 me. It makes the 12 most used f requenc ies
instantly available through 12 crystal posi tions 200 kc to IS,OOO kc. Special
oscillators are available few use at the higher frequenc ies to 60 me. Ma~imum

output .6 volt. Power requirements: 11S vee .

C-12 com plete, but less crys tals. Shipping weight: 9 Ibs. Cat. No. 620-100 . • Si9.50

W r ite today for our fRU 1964 CATALOG

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

FM·5000 FREQUENCY METER 25 MC to 470 MC
The F"M-SOOO is a beat frequency measuring device incor porating a transistor
counte r circ ui t, low RF output l or receiver check ing, transmitter keying circui t,
audio osci llator, self cont ained bat teries, plug-in oscillators with hea ti ng circuits
covering frequencies Irom 100 kc to 60 me. Stabili ty: ~ .00025% t85Q t o +9S"F.
~ .0005% + 50" to +I00' F, :t. .001% + 32" to + l 20" F. A seperete oscillator (FO·2410l
houSini 24 cryst als and a hea ler circui t is available. Dimensions: FM-SOOO,
10" Jl 8- II: 71f.t-,

FM -5000 with bltteties., acceuoriu and com plete i nstruction ml nual, len esc u­
lat ors., and crystal s. Shippin. w811M: 11 Ibs. Cat. Ho. &20·103 • • • • . $375.00
Plug-in oscillil tors with crystal $1 6.00 to $50.00

KEEPING YOU ON FREQUENCY 1$ OUR BUSINESS •••

II NORTH LEE OKLAHOMA CITY, OKLAHOMA
For fu rther information, cht"Ck number Ii, on page 110
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SENSATIONAL!! ANNOUNCING

For f ur tht'f information , eheek number 18. on p ag e 11 0

-
COVEYA-6

The fi rst 6 meter beam in this configura..
tion. A cardioid pattern without side nulls.
Perfect for round table QSO.

hy NEW- TRONICS
the home of originals

Look at these great leatures:

• 1008 gain ove r 1J2 wave dipole
• 250 8 front to back ratio
• VSWR at resona nce: 1.1 to 1

• Band width - 1000 KC with VSWR
under 2 t o 1

• Gamma matched
• 52 ohm coax feed line
• Adjustable for cen ter frequency, 50 to

54 me.
• Power capacity - 1 KW.
• Made entirely of seamless heat t reated

aluminum tubing

• Aluminum cast ings and hardware
are irid ited

• Weight 8 1/ 2 Ibs.
• Boom length 34"
• Turning radius 55"

Model COV.6 $39.90
See th is sensationally new 6 meter beam
at your distributor or write lor li terature.

NEW·TRONICS CORPORATION
" the home 0# orig;no's"

3455 Vega Ave.. Cleveland . Ohio 44113

•

Bower. Manaion, Neyoda
The Nevada Amateur Radio Association will sponsor

a hamtesr in conjunction with the celebration for the
Nevada Centennial. AUiUl>t 22nd and 2Jrd. 19M. The
hamfe!>t will be at Bo wers Ma nsio n. 20 miles south of
Reno o n route 395. There will be swimming, transmitter
hunts. home brew a nd mobile contests, door prizes, C. D .
uhibit, and a picnic. For further info contact N .A .R.A.,
P .O. 2.534, Reno, Nevada.

Educa tional TV
Something of great interest and value to amateurs in

the New York City area this fall is the educational TV
series "Electronics At Work" due to begin Octobe r 5
on WNDT. Channel 13. The course is o rganized into
sill units of 1.5 halt-hour lessons each for a to ta l of 9()

halt-hour sesstons. The sill units cover : D . C . circuits
and Electrostatics. Electromagnetism. Po wer Su pplies
and Baste Components, Vacuu m Tubes, A ud io Com­
munications. and Television . It is fr ee for t he viewing,
hut more va lue can be drawn from the cou rse is study
guides arc used in conjunction with the program. Guides
a rc available. at a cost o f $1.2.5 per 1.5 session unit, fro m
the Wentwo rth Corp., 6 1.5 Meet ing Street. W est Colum­
bia , South Carolina .

Teleca st s will be fro m 12 :30 P.M. to 1:00 P.M. Monday,
W ed nesday, and Friday a nd will be repeated even ings.

A lthou gh cu rre nt ly showing o n ly in the New York
City area. "Elec tronics At Work" may be made avail­
a ble to other local ities I( sufficie nt in terest is shown.
so spread th e word.

CQ U.B.A. Ra lly -Ardennes
The C Q V. B.A. Ra lly-Ardennes will he held o n th e

29th and 30th of Au gust in Belgiu m. Entry de adl ine is
the t st o f August. Contact E. M. W agner, G 3B ID.
5. Ferncroft Ave .• Ha mpstead , l o ndon, N .W.3. Engla nd
fo r more information.

Deca tur, Ala ba ma
T he Nroth Alabama Ha mrest Association will hold it s

11 th annua l hamrest o n August l(ith at Florence, Ala ­
bama. T he association Is made u p of members from the
Musc le Shoals a rea, Deca tur, and Huntsv ille. InCi
Ru b ley , K4RIL, can supp ly more information . Contact
her care o f Muscle Shoa ls A mateur Radio Club. P.O .
RoJ. 306. F lo rence. A la .

Chicago. DUnol.
The Hamtesters Ra d io Club will hold its 30th a n nual

picnic a nd hamfesl this year at Santa Fe Park on AUf/ .
9th. 1964. There will be contests. prizes and many ex.
hibits featu red as well as free coffee and doughnuts. Fo r
information. contact J oh n C urtis WA9DDY, 9919 S.
w ae uenaw A ve., Chicago. 111.

Saull Ste . Marie . Mlc:hlgan
The annual M ichif/an Upper Pe nninsu la Ha mrest will

M- sponsored this year by the T win Sau lt Rad io Club in
conjunction with the Kinche loe A .F.R. Ra d io Club in
Sault Sre. Ma rie . on AUf/ . tst a nd 2nd. at the City
Recreano n Build ing, For Sat. a mobile contest and
hunt a re planned followed o n Sund ay with the s.s.b.
and Upper Penninsula net meetings. Also o n Sunday
there will be a swap shop and drawinf/S for prizes. W rite
to Clare Smith K~ZS\t. Box 279. Rt , 2. Sault Ste. M ar ie.
for advance registration and information.

Bristol. Tennessee
The 1964 Bristol Amateu r Ra d io Club hamrest will he

held o n Sal. and Sunday. August 22nd and 2J rd. at the
American Leeton Pa rk in Bristol. G et in touch with
8 i11 Li lla rd WN4RUT for further details.

Bow ling G ree n. Kentucky
T he Kenlud y Colonel Amateur Radio C lub of Howlin}!:

G reen is having their second a nnual ham fest at u eacb
Rend Pa rk . on AUIl . 2. 1964. T . C. Cotretl J r ., 1530 St ate
St reet. Do wling G reen, Ky. will supply fu rther info .

I
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To enjoy the best •• •

WATERS RADIO COMMUNICATIONS EQUIPMENT

....
WATERS Q·MU LT IPLlER/NOTCH
FI LTERS
Eliminate heterodyn es and other un­
wanted SienaIs In the IF passband.
Provrde a deep nansm.ss.on null , or
not ch, of over 40 db, tunable acr oss
the entu e passband.
Model 337·5 1A for Collins 755·1 Re­

cei ver PRICL $39.95
Model 340·A fo r Collins KWM ·2I2A

Transceiver s PRICE : $53.75

WATERS " CHANNElATOR" '-­
Model 349
The cnannetator t '' nes mto the KWM
- 2I2A (also available lor Collins
" 5" hne) permitting lO stant switch­
jng to exact pre-selected frequencies
or normal PTO operat ion, t ransmit or
receive. PRI CE: $79.95, less crys­
tals. Crysta ls, any frequency, USB
or LSB - $6.00 each.

•

WATERS COAXIAL SWITCHES
DeSIgned for panel mount ing, featur ­
ing m-Ime cnentauon 01 the cc­
aX ial connectors. Occupy a min imum
amount 01 space WIth ready access
for connecting and d isconnecting.
They mclude:
COAXIAL SElECTOR SWITCH - Model 335
Smgle Pole, Six Pos ttrcn
PR ICE: $12.95
COAX iAl TRANSFER SWITCH _ Model 336
OPOT (internally st rapped)
PRICE: $11.45
ANTENN A SYSTEM TRANSFER SWITCH
- Model 341
SPOT PRICE: $11.45
DUAL CO AXI AL TRANSFER SWITCH
- Model 351
OPOl PR ICE: $12.95

,•

WAT ERS " COMPREAMP" , __
Model 359
Increases the ettecuve speech power
ou t pu t 01 a trans mi tter up t o
four times. Desi gned to be used
with all types 01 radiO transmitters.
Cain ( voltag e) 10 db (nomi na l ).
PRICE: $27.95, less battery .

WATE RS UEW 572B
HIGH POWER ZERO BIAS TRIODE
The UEW 5728 may be subst uuteo
directly in equipmen t where 811A
tubes have been used, providin g
higher Rf output and longe r li fe.
Each UEW 5726 is the equiva lent 01
two Sl1A tubes. PRICE: $13.95 each .

WATERS UNIVERSAL HYBRID
COUPLE R II - Model 3002
A hybr id telephone patch w ith bu I t t ­
In " Compr eam p " ' - and connection
for a tape recorder.
PRICE: $69.95, less bat tery.

WATERS ILLUMINATED KNOB ­
Model 347
Projects a light beam on the panel
10 identify me pos.t.on . and has a
lighted red pointer as a pil ot li ght.
PRICE: $5.00 each

•

WATERS DUM MY lOAD/WATTM ET ER_
Model 334
Frequency Ranee; 2 to 230 me
VSWR : less than 1.3:1 up to 230 me
Power Range : 50 w cont inuous,

1,000 w intermi ttent
PRICE : $7 9.75

•

•

WATERS " [ YY"'·
Electronic Vernier Tunine
Precis e. stow -rate t un ing makes
small frequency changes easy. es­
peCially when " mob' hng" in traffic.
Tunmg range is = 500 cycles from
any PTO setting .
Mode l 354 - For KW M-2A
PRICE : $23.95
Model 355 - For XWM-2
PRICE : $2 1.95

WAfERS " LITTLE DIPPER" , - _
Model 331
Fully trans istorized. portable RF dip

oscillator
Frequency Ranae; 2·230 me
Frequency Accuracy: =3%
PRICE: $129.75

,

For complete details on all equipment write for the WATERS Radio Communication Eq uipment cataloi.
WAT E RS MANUFACTURI NG , INC., WAYLAND, MASSACHUSETT S

F or' f u r t he r informa tion , check number 19, u n page 110
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SIMON SIDE BAND CO.
ANNOUNCES

SSB 6TRC 6 METER
TRANSMITTING CONVERTER

528950

F.O.B. Oak Ridle, N. J.

* Built to commercial specs for continuous
semce

* Power input, 175 watts PEP on SSB and CW, 90
watts AM FM RTIY

* Self contained, heavy duty power supply

* Virtually TVI proof lall ra diated spurious down
85 db as per EIA speci fication RS·152·AJ

* May be driven with any commercially built 14
me exciter

* Uses ultra linear 8t 17 in final

* Exceptionally quiet blower incorporated

* No external swampina; Pads required-exclusive
50 ohm load at input

* Choice of colors. two-tone Irey or grey and White
* Illuminated plate current meter
* Efficient Pi network output
* Frequency se lect switch doubles range of 14 me

ereiter Isecond crystal optional at $3.951

* Uncondit ional money-back guarantee!!!

SPECIAL MODELS AVAILABLE TO COMMERCIAL USERS
FROM 40 TO 160 MC

D IRECT FACTORY SALE PERM ITS TOP COMMERCIAL
QU ALITY AT COMPETITIVE AMATEUR PR ICE. IF
YOU 'RE CONTEMPLATNG SIX METER SSB, YOU OWE
IT TO YOURSELF TO TRY THE sse 6TRC. SEN D TO·
DAY FOR COMPLETE SPECS AND IN FO TO:

SIMON SIDE BAND CO.
HOLLAND MT.

OAK RI DG E. NEW JERSEY 07438

Telephone (201) OXbow 74246

F or furthe r In for mation, eheek number 20, o n paKI: 110
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Pittsburqh. Pennsylvania
Sunday, Au gust Znd , the South H ill s Brass Pounders

and Modula to rs Club will hold their 27th annual ha m­
fest, a t Spread ing O alr. Lodge, South Pa rk Pa ., 8 miles
south of Pitt sburgh o n rocte Mil . Reg js trarion h. 2.00 at
the door and SI,~O in advance. Fo r p re -regtstranon. and
further information, write to Da ve Imho tf, W 3UND,
22~3 Spokane Ave ., P itt sbu rgh , Pennsylvania .

Evansville. Indiana
The T ARS Ha m test will be held o n A ug:. 30th , al

ECCO Va lley, H wy. 66, wes t of Evansville . Regist rat ion
bev:ins at 9:00 A. M ,

50th Annive rsary 01 Canal Zone
T hrough the courtesy o f the Pa na ma Ca nal Amateur

Ra d io Assoctancn. special G o lden Anniversary QS Ls
will be se nt co nfir m ing QSOs with KZ S sial io ns du ring
the period fro m A ug. R to Aug. 16 in celeb ratio n of the
SOth a nniversa ry o f Pa na ma C a na l Zone o n A u g. I ~ .

Also. special commemora tive ce rtifica tes will be pre­
se nted by the governor o f the Cana l Zone to sta tio ns
applying o n the basis of .5 o r more KZ~ QSO's during
the ann iversa ry period . ( TlIx KZ51'R d o K IG IIT )

Dover. Delaware
The 1%4 Delaware lI a mfest will take place in Ih rri nll: ­

ton. Delaware on AUllusl 16. 1%4. T h is is a joint ac­
tivity of the amateur rad io clubs in the state. Peter A .
Ro llinso n K JOCI , .11 7 Wyo minll Ave., Dover, Dela ware,
will supply more info.

Dallas . Texas
The Big D Ha m boree sponsored by the Dalla s Amateur

Ra dio Club. will be held at Vickery Park , AU lfu sl I ~ .

l %.s. T a lk in on 391.5 . Fo r more information wrtte to
Dave Whee less, K5DM N . P .O. 8 0 l; 30532, D allas . T cx ;l.s.

Cheyenne . Wyominq
The annual Wyomin l£ Stale lI a mfesl will be: held Ih is

year in Cheye nne. on Augu st 22nd and 2J rd. It will be
sponsored by t he Shy-Wy Rad io Club, K7A Y F. o f
Cheyenne. Contact G le n R. IUackh urn . K7NQ X, P .O .
He x S2, Cheyenne, w yomln g, for more derails .

Operation Skytop II
In 196J , O peratio n Skytop opera ted from sixteen of

Ihe highest mountai n lo ps in the Easter n U nited St ates.
(CQ. J uly 196J , page .1M) This yea r O peratio n Skylop II
",ill use Mou nt Mitchell, North Carolina. as a base of
operations for mohlling in rare mountai n count ies. ThC'
dates for the expedition are Augu'it Rth through the 161h .
The base station will operate all bands 160-2 meters.
There will be side trip" to Grandfathers Mounta in . North
Carolina a nd Clingma ns Dome, T en nessee . The base
call is WA4 \tIV1.1. General operation lime fo r W I K
contacts is 1400 GMT 10 O~OO GMT. Mo b ilC' I is fo r rare
North Caroli na counties and Mo bile II is for ra re
Tennessee counties. The base station frequenc ies arc :
.'i.S. B.-J81O. J918. 7225 , 7295. 1433S, 213M7. 2 1410. a nd
ISM5 kc. C .W .-351O. 7010. 7074. 14070, and 2 1070 kc.
Novice C. W.-37I2, 7 16:1 . 211 10 kc. Also 160. 6 a nd 2
meters. Speci al Frequencies-722~ s.s.b.-Co unty H u m ­
ers Net. 14331 s.s.b.c- Yt, lnt em a nona t s.s. b. nel s.
1407S c.w.-CIIC Freq uency . Mo b iles will operate
~ S kc from above freque nc ies. Fo r further info rmatio n
contact A rnold Cons table WA4MIV, 2 12 Stonecreek
Road , Smyrna , G eorgia .

Chlcoqo. Illinois
T he Six Meier Club o f Chicago will ho ld thei r seventh

an nual p icn ic on AUi/.usl 2nd. at the p icnic grove in
F rankfort, 11 1. T here will be p riJ'C's. games. mohile
judginll conresrs. swa p shop a nd p lenty of refreshments.
D rop a line 10 Eleanor M. Lu kas, W9 A FA . :1400 W .
Columbus A ve.. Chicago, 111.. fo r more info r ma lion.

Harlowton. Montana
The .l2 nd WIM U CWyominll, Ida ho , Mo nla na , U lah)

Ua mfest will be held at Mack 's Inn. Id aho , on the 71h
throullh the 9th of August . Pre-regis tration is S2.50. Fo r
further information contact Harry Roylance , \ V7RZ Y,
P.O . Bo x 621, H ar k> .... ton, Montana .

[Conti,wel/ on page / 09]



SOLID STATE "S COOP" FROM GONSET!

FIRST AND ONLY TRANSISTORIZED SSB-AM -CW TRANSCEIVER
FOR MOBILE, PORTABLE AND FIXED COMMUNICATIONS
The totall y new Gonset Model 900A
Sidewinder is the first anti only tran­
sistor ized SS B-AM -C \V transceive r
(except mixer, driver, fina l stages in
transmitter) to provide complete cover­
age of the :2 meier amate ur band in 4
segments I M e wide. Yet it's so com­
pact it fits qu ickly under the dash o f the
newest cars! Transistor design makes
possible a primary power req uirement
in the receiver o f less than ~ amp !
Separate power su pp ly accessor ies
snap-fasten jiffy-quick to back o f trans­
ceiver, or may be used for remote instal­
lation. Here's the trouble-free, solid state
transceiver with power to spa re for any
fixed, poriable or mobile applica tion!

Fo r complete injo rmation, visit yonr
G onset Distributor, or write Dept. CQ-8.

CHECK THESE HIGH·PERFORMANCE SPECIFICATIONS:

TRAN SM ITTER: Transi stor i zed (exc ept for mixer, driver. fina l sta tes)
• Fr equency Range : 144·148 MC .. Power Input : 20 watts PEP
SS B, 6 w atts AM, 20 watt s CW .. Spu rious Supp ression : - SO db ..
Car r ier Suppression : -SO db on SSB • Un w anted Si deband Sup­
press ion : - 40 d b .. Stages: 3 st age MIC Amplifier; I S MC Mixer ..
Diodes : 2 Bala nced Modu lator ; Meter Rect ifier .. Tubes : 6 EAB
Do ubler, M ixer ; 12BY7A Dr iver ; 6360 Power Amplif ier

RECEIVER: All-t rans is to ri zed ' Frequency Stability: H ighly s table;
uti lizes sam e VFO as transm itter " Sensitivi ty: 'h microvolts or
better for 10 db s t" N .. Selectivi ty: Lattice c rystal f Ilter for bot h
rece iver and transmItte r " Audio Ou tpu t : 3.0 watt s ' Spurious Su p·
p ression : -SO d b or bette r .. Image Rejection : -SO db (receiver and
transmi tter uti l ize doub le conve rsion ) " Stages: RF ; M ixer ; Doubler ;
9 MC Mixer; 2 9 MC IF; SS B, AM , CVI Det ec to r; A ud io Driver; Push.
Pu ll Aud io Output • Diodes: AM Detector; AGC Detec to r ; RF Gain
Con t ro l

TRAN SCEIVER: 9 Me e FO; 15 MC IF; H igh Frequency Crysta l Oscil­
la tor; VFO; VFO Regu la tor ; AGC ; 9 MC IF .. Dimensions : 8Y. " W.,
4 y' '' H., 7)(,' D. .. Wt. : 10 Ibs.·8 oz. • POWER SUPPLY : Dim ensions :
(AC or DC) 8 y''' w.. 4 y' '' H ., 51"',' D. • Wt. : 13 Ibs.·8 oz.

PRICE: TRAN SCEI VER : $399.50 Am ateur Net ; POW ER SUPPLY:
AC- S6 7_75 A m ateur Net · OC-$79.50 Am at eur Net

GONSET, INC.
ALTEC LANS ING CORPOR A T IO N
ll;;;;;i?W A Subsidiary of Ling- Temco ·Vought, Inc.

151 5 S. MANC H E S T ER A VENUE, A N A HEIM, CALIF O RNI A
For f u rther infor m a tion . check number 21. on page 110

August, 1964 • CO • 21



160 PAGES OF SHEER ENJOYMENT!
47 INFORMATION-PACKED ARTICLES!

..
••• ANTENNA

•
:tR O U N D U P
••••••

• • • • • • • • ••
: SEND

: FOR

: YOUR
•••••••••••

Sirs: My check (money o rder) for $ Is enclosed.
Please se nd me copies of ANTENNA ROUNDUP.

• •••••••••••••••
COWAN PUBLISHING CORP., BOOK DIVISION
14 Vandervente r Avenue
Port Wash ington, Ll ., N.Y. 11 0 50

PRICE: $3.00

SEND
YOUR ORDER

NOW!

find many ways to improve the efficiency
of theirequipment. This book w ill soon be...
come the most worn out one in your shack!

Co! ,""119The cream of antenna information­
packed with all the dramatic excitement
of the original articles when they first ap­
peared in CQ-over the 12-year period of
1950-1961.

ANTENNA ROUNDUP i s a book that will
dispel much of the mystery surrounding
antennas. Its five sections contain facts
every amateur needs to know about this
important subject, bound for the first
time in one book. In the section on AN­
TENNA THEORY you will read about the
significance of SWR measurements, T
Match, Gamma Match, and Balun Theory
and Design. Next comes a section on VHF,
to help you understand 2 and 6 meter an­
tennas. Section III covers BEAMS, QUADS
and HORIZONTALS, plus an excellent ar­
ticle on Indoor antennas. Section IV deals
with VERTICAL ANTENNAS. with instruc­
tions for building an 80 Meter Midget
and a Gamma Matched 160 Meter Verti­
cal, among others. Section V covers
ACCESSORIES. Typical articles are
"Lightning Protection for Your Station" ;
"Automatic Antenna Switching"; and
"Antennascope-S4". These articles were
written by well -known antenna experts­
whose names r e ad like a list of "Who's
Who" in Ham literature.

Every ham will want a copy of this infor­
mation-packed book. Builders will find
complete infonnation for building anten...
nas end accessor ies that will be " just per­
fect" for their stations. Operators will

••••••••••••••••••••• • ••••••••••
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•

E. r. .JOH NSO N COMPANY
WAS E C A. M I N N E SOT A. U. S. A.

• • . if you own a Viking "Valiant",
"Valiant II" or "Five Hundred"

••. here's a deal for you!

SSB ADAPTER - Popular, fi lter-type SSB generator ­
bandswitching 80 through 10 meters- more than 50 db
sideband suppression. Features built-in multiplier re­
Qui ring VFO input only - design and f ront panel contro ls
make operat ing pract ically foolproof! Superb audio fidel­
i ty and balanced audio response. Other features: positive
VOXand anti-trip ci rcui ts with buil t-in anti -t rip matchi ng
transformer and adjustable VOX t ime delay. With remote
power supply, tubes and crystal fi lter, less microphone.

Cat. No. 240-305-2 ... Wired, tested . . . . . Net $369.50

(WITH CERTIFICATE: $269. 50)

Thinking
about going to

If you own a Viking "Valiant", "Valiant 11" or
"Five Hundred" - then here's your chance to go to

Single Sideband at a tremendous saving! All
authorized Johnson Amateur Equipment Distributors

have $100 certi f icates, which when val idated
by him, may be applied against the purchase price

of a new Vik ing "SSB Adapter".

Save $100 by going to SSB now!

LOW PRICE OFFER EXTENDED •.•
DUE TO POPULAR DEMAND!

I
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T
II RO UGHQ UT the history of rad io communi­
ca tion amateu r and professional scientists
alike have bee n strivi ng to broade n the

spectrum of usable frequencies. In the early days
of rad io . co ntrol of the spectrum was limited to
the kilocycle range. Then, gradua lly. this control
extended first to the megacycle region, then to
kilomegacyclc ranges.

The object of this expansio n has not on ly bee n
to apply commu nica t ions engineering tec hniques
to as much of the elect romagnet ic spectrum as
possible. It was also intended to reap the rewards
of increased bandwid th. since the number of
users has bee n increasing more rapidly th an the
amount of usable spectrum space.

Over the past generation. electron tubes. klys­
trons. magne trons. transistors. and other semi­
co nd uctor devices have bee n developed and
refined to the po int where generation of carrie r

mod ulate the latte r, there was a defin ite pos­
sib ility of modula ting a coherent light bea m.

Until the development of th is remarkab le de­
vice, it had not bee n possible to generate fre­
quencies above about 300 kilomegacycles. Then
suddenly, in one step. more potentia l spec trum
space was made avai lable th an in all ot her ba nds
combined . Figure I shows the elec tromagne tic
spectrum.

From this figu re it can be seen that wavelengths
in the visible and infra-red ra nge run from 4000
to 7000 angstrom units. whe re o ne angstrom un it
is equa l to IO-~ centime ters (0.0000000 1 cm.)
Since the velocity of light is equal to frequency
times wavelength, we can solve for the frequency
by substituting the speed of light , 300.000
mete rs / second. On solving for frequencies in thi s
part of the spect rum we fi nd a range varying from
430 to 750 million megacycles per second.

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Part I

BY STANLEY L E INWOLL*

In troduction to the eommunicat.ione
mode of th e future: Lasers,

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

waves in the vicinity of I millimeter. or a fre­
quency of 300.000 megacycles, was possible. At
mill imeter wavelengt hs. however. it became pain­
fully apparent that the practical upper limit of
frequencies th at could be generated and used by
using co nve ntiona l methods had bee n reached.
The co nstruct ion of miniature resonant cavities
as well as extre mely small waveguides made the
prod uct ion of higher frequencies by known tech ­
niq ues an impossibili ty.

Then . in 1960. a scientist na med T heodore
Maiman. work ing for Hughes Aircraft Corp.
succeeded in producing a beam of pure red light.
at a sing le frequency. What made Maiman 's dis­
covery so remarkable was that the light produced
was coherent-it was in phase. and the beam
was nearly parallel. Mairnan 's device. which was
caIled a laser. or optical maser. was different fro m
othe r co nventiona l generators of light. Light
sources such as tungsten lamps. fl uorescent bulbs,
and even so-called monochromat ic sources like
sodium vapor lamps. produced a wide ba nd of
fre quencies wh ich were, in addit ion . out of phase,
of d iffe ren t ampli tudes. and of different polariza­
tion. Suc h light is called incoherent.

In rad io terms. the laser was comparable to
an osci lla tor or freq uency generator. while con­
ventiona l light sources were the equivalent of
noise genera tors . While it was impossible to

s Rudio Frequency a nd P ropaga tion Mana ger, Rad io
Free Europe .
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When we consider that at presen t the total
avai lab le spectrum is under 200,000 megacycles,
the implications stagger the imagina tion! For ex­
amp le. if only one per cent of the spectrum could
be used for ama teur com munications there would
be made ava ilable 3 million megacycles of spec­
trum space. T his is fiftee n times the tota l now
avai lable in all parts of the spectrum. Assuming
about 300.000 amateurs in the wor ld. it wo uld
mean enough space to assign every amateur his
own personal 10 kc cha nnel!

At the present time laser dev ices can produce
coherent radiation in a portion of the visib le
spectrum as well as at a number of wavelengths
in the infra-red region of the spectrum . The
number of freq uencies at which optical masers
have been producing coheren t radiat ion has been
increas ing rapidly. however. and there is every
rea son to believe that the range will continue to
mcrease .

Communications Applications

In the four years since the announcement of
the fi rst working laser mo re than 500 labo ratories
in this count ry alone have joined in laser re­
search. Toward the end of last yea r a television
picture was tran smi tted using a beam of laser
light as the carrier. Ot her laser beams have been
used successfully in short ran ge experimen tal
communications systems. and several months ago
IBM was awarded a contract by NASA to build
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a nd test a laser space communications system.
T his rema rkab le device has a lso seen applica­

tions in the fiel ds of med ici ne. in industry. in
science. and by the mil ita ry establi shment. T he
must revolu t ionary possibilities. however. a re in
the fie ld of communica tions. From this point of
view alone the optica l maser is one of the most
exciting inventions of the century. It has been
compared in its potential impact on comrnunica­
tions with the vacuum tube and the "transistor.
It could turn o ut to be even more important than
both!

Many amateurs have been ask ing for more
information about lasers. What are they? How
do they work? Wh at do they mean to the ama­
teur community a t present and what will they
mean in the future ? This article will attempt to
answer these questions.

Atoms and Energy
The production of lase r light involves an en­

tirely new concept in electromagnet ic radiation.
W hereas electronics had prev iously lim ited itself
to the control and use of the energy of free
e lectrons tha t moved about from one a to m to
a nother. the laser utilizes energy states within
atoms themselves to produce electromagnetic
Waves.

In order to understand how electromagnetic
rad iation can be generated as we'll as ampl ified
sub-atomically . it is desirable to describe briefly
the modern picture of rad iation from wit hin
atoms and molecules.

Ene rg y Le vels
Every a tomic system . whether it is an indi­

vidual a tom. a molecule. a crystal. or some other
configuration. has associated with it certain cha r­
acteris t ic energy leve ls.

Ordinari ly. the systems are at rest. at the ir
lowest . or ground sta te energy level. T hey can.
however. absorb energy which ra ises them to an
exci ted sta te . It should be mentio ned that the
excited state is not the na tural state of any atomic
system. and that it will te nd to return to ground
level. doing so in the easiest possible manner.
Every atomic system can absorb specific. di screte
a mounts of energy which a re un ique to that
system.

These discrete energy units are most often
referred to as photons. They can be thought of as
minute bundles or packets of energy which ex ­
hibit both the characterist ics of matter as well
as of electromagnetic radiation travell ing with
the speed of light.

This model of atomic systems is part of a
fundamental theory of matter-s-The Quantum
T heory. It has been success ful in explaining
atomic phenomena which had not been under­
stood previously. According to this theory. the
energy level to which an excited atomic system
is rai sed is proport ional to the frequency of the
photon that is absorbed by the system.

Figures 2A to 2C show what happens when
an atom. in itially in the ground state . absorbs a
photon. The atom. initiall y at its lowest energy
level. fi g. :!A. is excited by an incomi ng photon
of the right freq uency. fig. lB. One of the elec­
trons. wh ich orbit the nucleus the way the planets
in our sola r system orbit the su n, jumps to a
higher energy Incl.

Once the e lect ro n has been exc ited . a number
of things can happen to resto re it to its origina l
leve l. The most common way for the a tom to
return to ground level is for it to emit a photon
of the same frequency a t which a photon was
abso rbed. as shown in fi g. le. T his occurs spon-

IA}

Nucl.... Of A1Qlf1

'"

Same F' eQI*'lC 1r--- - .::> As AblQrbt-d

Ie}

Fig . 2- The $erie$ above $how how a n orbiting electron
may be elicited by a n outside $Ol,lrce of energy. the
photon . In (8) electrons are in higher energy level

by th e ab$orption of the photon. To return to 0 lower
e ne rgy lev el the e lect ro n emih 0 photon of th e l a me

frequency a s ebserbed .
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lancously. and can take less than a microsecond
from the time the photon was first absorbed. II
is also possible for the atom to drop to a n inter­
mediate energy level by losing some of its energy
in the materia l by collision. From this inte r­
mediate level often referred 10 as the metastable
state it can emit a photon of a lower frequenc y.
This is so because the energy to which an atom
is rai sed is proportional 10 the frequency of the
emitted photon.

In general. the time it takes for spontaneous
photon emission to occur depends on the fre ­
quency o f the inc ident wave, and therefore on
the energy level to which the excited atom has
been raised.

At values of frequency which correspond to
the portion o f (he spectrum in the infra-red and
visible ranges. spontaneous emission is extremely
rapid. As the frequency decreases. excited energy
sta les a lso decreases. and the time spent in the
higher energy level inc reases.

There is another way for the excited atoms to
he ret urned 10 ground level states. If. while the
a to m is in the excited state a photon of the proper
freq uency st rikes the a tom, it will emit a photon
and return 10 its normal energy level. This is of
fundamental importance. since it leads to a com­
pletely revolutionary method of amplifying
electromagnetic radiation. A photon of the
proper frequ ency striking an excited atom gives
rise to the release of a second photon . This sec­
o nd photon is exact ly in phase with the first
photon. and trave ls in the sa me direction. One
photon en tered the syste m and two emerged.
Microwave amplification has bee n accomplished !

In 1958. a his toric scientific pape r by A. L.
Schawlow and C. H. Townes proposed a method
of constructing a device that would produce co­
herent radia t ion at optical wavelengths by using
a resonant cavity whose d imensions were millions
of limes the wavelength of light.

Schawlow and Townes proposed a device made
of some fluorescing material with two small
mirrors on either side of it facing each other.
They theorized that a photon travelling within
the mirrored device would interact with other
energized atoms to emit other photons. In cases
where the photons travelled perpendicular to the
plane o f the mir rors the wave would strike the

•

_ _ SOU I U OJ , U U IiIO I" U IO N
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Fi g. 3 - This drawing illustrates the b uild up in inte nsity
a s the photons travel between the mirrored surfaces
until the beam is strong enough to bunt through one

of the ends as a cohe rent light beam.
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mirror and he reflected back into the system.
toward the other mirror.

With each succeeding passage of the wave it
would grow in intensity until it were stro ng
enough to burst through one of the mirrors as a
flash of coherent light. (See fi g. 3 ) In the
Schawlow-Townes model it was proposed that
one of the mirrors be made semi-transparent to
fac ilitate the maser output. Laboratories
throughout the country immediately began in­
tensive research aimed at developing an optical
maser.

In July 1960 the first announcement of success
was made by T . H. Ma iman of the Hughes Air­
cra ft Co mpany. and before the end of the year
five materials had been successfully tested in
different laboratories. All used the principle of
reflect ing end mirrors proposed by T ownes and
Schawlow.

The Ruby laser
xt a iman's laser used a ruby crystal. The

amount o f chromium in the aluminum o xide
determines the color of the ruby. In Me lman's
laser the ruby was "doped" with about 0.05 per
cent of chromium which gave the crystal a light
pink hue.

The pumping source for Maiman's ruby was an
electronic flash lamp. Chromium atoms are par­
ticularly responsive to light having a wavelength
of 5600 angstrom units in the blue-green pa rt
of the spectrum. Most flash-lamps are able to
supply energy in this ra nge.

O nce chromium atoms have been excited to
an upper energy level, they require two ste ps
to ret urn to their ground sta te. This is shown in
fig. 4.

There is first an in it ial drop in energy, as
shown. This is a re lative ly small step and result s
primari ly in heating the crysta l la tt ice. T he atom
is then at an energy level at which it can remain
for several milli seconds. a relatively long time
as energy levels go. For th is reason. this state. E,
in the diagram. is called the metastable sta te.
Unless the excited atom is stimulated to do so
soo ner. it will return to its ground state by emit­
ting a photon at a wavelength of 69·0 angstrom
un its at room temperature. This is in the red
region of the electromagnetic spectrum and ac­
counts for the red fluorescent glow of ruby as
well as the characteristic color of ruby laser light.
This phenomenon is also indicated in the figure.

Population Inversion

\Vhen the flash lamp first begins to pump light
most of the chromium atoms are in the ground
sta te. £ •. Continued optical pumping raises most
of the chromium atoms to their upper energy
levels at E.. from which they immediately begin
to drop spontaneously to the metastable state.

From the metastable state the atoms begin to
em il photons at random and the ruby rod begins
to glow red. The flash lamp continues to fire.
feeding chromium atoms into the upper energy
level. T hen, at a particular point. the picture

[CotJIill"eJ em page 96]



From toZ
BY DURWARD J. TUCKER*. W5VU

Part I

R TTr. 10 ""In)" (mUlie llr.• , ; , (J rngue if not m.nt er;oll . mode 0/ communication.•.
Bnsic in/ormation on Illis a nlll/pu r rudio slIbjf!ct i: relulin>/.,· scarce COnl P' ITP,J 10 in/or.
motion on other subject. slIch I,.. '('lepho1l)"• .•..• .b .. C.U '" etc.

l 'h is beg;,u ( J serie... 0 / nrticle... fIT' (Wllltpur UTl'Y IlulI u·ill try 10 cover tli e .•"b jecl
nlUff> thor oll llll/~' than IUI$ b een done be/ore . Furt hermore, the (wt /lO r .d a r l. a t th e t'ny
beginnin/{.

This i .• fm excellent 0PI'0TI" ,.;,)· for those rdth no l,rt> l"iolU UTT }' Imou'lpd/fp or
experience 10 become u'e ll versed in th is fmicinfllin g _",b jecl . This i. nl..o fin excellent
upI'm",,,;' )' for Iho.•e "lrf'fU/r ;11 UT7T Inlrk to fill in tli e m iH inll fla tu II m l to b , mu[PlI
th eir II I'emll tmmdf'rlJlf' of r",lio t f'If'I)lW. YOIl /(,i11 u lfllli to f o llow th ese art i cles ""mlll
by m fHlIII ns Ill e:r oppear,

T
il E fi rst question th ..it might easi ly a rise
in connect ion with RlTY is. "Why Tele­
type?" \Ve might counter with; "Why

c.w.?" or "Why Vo ice?" The answer is that
RlTY is a mode of radio transmission that is
ju st as interesting. fascinating and as challenging
as either rad io telephony or c.w. If it's "actio n"
that you want. then RTTY will surely give it to
you. There is no thing that quite equals the
strange fascination o f a teletypewriter as it sets
there and types out copy (look-no hands! ) like
magic. Ir s like having a second operator a t your
side. Irs efficie nt-yes. a lmost a genius. T here
is little doubt about the truth in the sta tement.
"Once an R'Tf'Y'er. a lways an RTf'Y'e r."

It is noth ing short of amazing that RlTY has
not replaced more c.w. in the amateur bands
than it has. especially in view of the fact that
commercial radio telegraph companies aban­
doned c.w, fo r RlTY many years ago. It has
been apparent to the au thor for some time that
more radio amateurs would take up RTTY
work if some of the apparent mystery ( fo r the
beginner ) that surrounds it could be cleared up.
It is the aim of the author to supply all of the
basic links of RlTY from A to Z (as the title
implies ) and to do it in such a manner that it
will fit together for the beginne r in the most
understandable sequence.

Wha t strikes the newcomer to RTIY. is not
only the stra nge and unfamiliar RITY language.
but the equally strange and unfamiliar extra
pieces of equi pment not found in othe r than the
RTfY'e rs shack . It is hoped that this series will
not o nly bridge the ga p be tween c. w. and phone
to RITY for the beginner. but al so answer a

- 6906 K ingsb ury Drive , Da llas 31, Texas,

few unanswered questions for those a lready in
RTTY. If the first part of this article appears
overs implifi ed to the regular RTt'Y'er. just re­
member that we a ll asked somc basic quest ions
when we fi rst sta rted out in RTTY work. Too
many relatively simple answers to simple ques­
tio ns. so far as RTfV is concerned. are ha rd to
come by when o ne is just begi nning. I ca n' t
resist the tem ptation to make a point on the
language problem before covering the subject
from A to Z. Here goes: "T he space pulse is
always o n the low side when on f.s.k. and high
when on a.f.s.k.• but of course. you may invert
when you tu ne in the signa l. whic h is o.k . unless
your b.f.o. is a lready se t on the opposite side.
Everything clear?"!

Teletype Speed

T he standa rd speed of teletype machines used
for amateu r RTTY is 60 words per minute ( if
you can type that fast or if you are usi ng a
perfora ted tape ). rece iving or send ing. T he op­
erator may be typing at a rate of only 30 o r 40
words per minute but each character. as it is
typed. races through the teletypewriter at a rate
o f 60 words per minute. The delay is in the time
e lapse before the opera tor strikes another key.
One cannot make the machine wri te fas ter th an
60 words per minute even if the operator can
type much faster- say 70 or 80 words per m in­
ute. The machine makes mistakes when the
typist exceeds 60 w.p.m. This is a lot faster than
c.w. unless you a re one of those few and far
between high speed c.w. opera to rs. Eve n a poor
typist can manage a thirty or forty wo rds per
minute typing speed after a litt le pract ice.

lRTIY The H..rd Way, No. 9, UTY Colum n. CQ April
1962 , p. 88.
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Fig . I -Pulse seq ue nce of the letter " R" in the Teletype
Cod e is shown above. Each letter, figure, or other
character sto rts with a 22 ms " Space" (Off) pulse an d
ends with a 31 ms " Ma rk" (O n) pulse. Th e a rrange·
ment of the On (Mark) a nd Off (Space ) 22 ms time
e lements (5 in a ll) deter mi nes the pa rticu la r cha racter
that is fo rmed . All of this is based on the sta nd a rd
amate ur RTTY fixed speed of app roximately 60 word s

per mi nute.

spaces. each 22 ms in length. of the le tter " R"
in the tele type code. T he 22 ms sync or start
pulse (Off) is a lso shown as well as the 3 1 ms
stop pu lse ( On) . T he arrangement of the fi ve
eleme nts that form the letter "R" is, space-dot­
space-dot-space.

One may wonder about the 22 milliseconds
sta rt space as well as the 3 1 mi llisecond stop
pul se since. obviously. th is conside rably length­
ens each character. In fac t. a lmost fifty percent.
Actua lly. the 22 millisecond start space is for
synchronizing the sending machine with the re­
ceiving machine. The 31 millisecond stop pulse
has a two-fold purpose. First. it provides for
adequa te time, after a character is sent, for the
"sending" mechanism of the sending machine as
well as the "receiving" mechanism of the re­
ceiving machine to properly position themselves
for the t ransmission of the next charac te r. Sec­
ondly. the stop pulse a lso pro vides a closed c ir­
cui t for the teletype machine so tha t it wi ll not
"run open" when the machine is in a rest position
(when no character is being sent) . More on this
in later installments.

The teletype code is shown in the last column
of fig. 2. Figure 2 also shows a perforated tape
of the alphabet. figures and other characters as
they might have been punched out by the tape
perfora tor of the Teletype Model 19 tape set.
The string of small holes. marked FEED, fits the
tape drive sprocket whee l of the machine tha t
origina lly punched the tape. including these drive
holes, as well as the sprocket drive wheel of the
various machines that may be used to t ransmit
the tape. It will be noted that, besides the alpha­
bet. numerals. question mark. colon. etc. that
there are specia l characters for word spacing.
carriage return. line feed. figures and letters.
These last several are for the complete automatic
operation of teleprinter in printing received copy.
The last column graphically indicates the re la­
tion be tween dots IOn) and spaces (Off) in
producing the various characters of the five ele­
me nt teletype code as well as the start space
(O ff) and end o r stop pulse (O n ) .

Figure 3. (A). ( Il). (e). a nd ( D) Tapes
shows the two types of tapes in ge nera l use by
radio amateur R'TfY'e rs ( the two top sets) . The
tapes are punched from the same blank paper
strips and differ only in thai the chads are

Morse Code

The Morse Code as used for c.w. is binary
which simply means that it is formed from two
conditions-On or Off. Teletype transmissions
work the same way. The c.w. Morse Code is
formed from various combinations of dots and
dashes with the dash three times as lo ng as the
do t. Naturall y, the re has to be a short space
(of same length as the duts I he tween the dots
and dashes in orde r for each cha racte r to be
formed such as in the forming of the letter "C".
Thus: dash - space - dot- space - dash - space - dot.
Li kewise. the re must be a slightly longer space
between groups of characters forming words.

II should be read ily apparent. from the above.
that the time length of the xtorse Code charac­
ters vary over a wide range. The letter "E'" for
instance, has a single dot whereas "zero" with
five dashes has the equiva lent of 19 dots. In other
words, the "zero" character is 19 t imes longe r
than the "E" cha rac ter.

It is a lso appa rent that the time length of the
dots and dashes and the sub...eq uent cha racte rs
they form will va ry with the speed of t ransmis­
sion. In other words. all th ree will be th ree t imes
as long a t to words per minute than at 30 words
per minute . T his discussion of the Morse Code
makes it pretty apparent that. although it works
well for the human ear. it doesn't appear to be
the proper approach for a code to operate a
mechanical device such as the teletypewriter.
In the first place. a "machine code" must provide
so me means whereby the receiving machine can
he synchronized with the send ing machine . This
is not on ly necessary from character to charac ter
hut for (lJI eI1'111e1ll.\' of each character. A code
whose character lengths vary as much as 19 to I
certainly does not readily lend itself to adapti­
hility as a machine code.

Te letype Code

From the very beginning it was apparent that
a different approach. other than that of the
Mo rse Code. was necessary in designing an ap­
propriate code for teletypewri ter operation. In
desc ribing the mechanics of the Morse Code in
de ta il. the stage is now ...et to show the three
pri nc ipa l ways in which the teletype code is dif­
fe rent. I. The tele type code uses dots only (no
dashes). 2. The space (same length as the dot)
is as much a part of the code as the dot. In other
words. the characters are formed altogether from
dots and spaces of same time lengths. Further­
more. the length of the dots and spaces do not
vary since they are fixed at 2:!. milliseconds for
the standard amateur teletype fixed speed of 60
words per minu te . 3. All of the letters. figures
and symbols of the teletype code a re of the same
time length ( 110 milliseconds plus a 22 milli­
second sta rt space and a 3 1 mill isecond stop
pulse. making a total of 163 ms (See fig. 1 and
2) . Each characte r has five elements (dots and
spaces) plus the 22 ms start space and the 3 J
ms stop pulse.

Figure I shows the pulse sequence of dots and
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Fig. 2-Teleprinter Code.' The perforated
tope shows the excct arrangement of doh
(ind ica ting On) ond spcces (o bse nce of dots)
for all characters of the Teletype code. The
losl column graphically indicates the relc­
rion between don (O n) and spoces (Off) in
producing the various cha racters of the five

e le men t tel etype code.

r K retzma n, B., " An Improved Radiotetetype Con­
verter" , CO. April 1955. page 44.

(A) :..: "0: • • :: ." .0. • .:" • ,0 ':.: •••••••••••••••••• ••
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••• eo •• •• •• • to to. • •••••••• j

Fig. 3-Picture sho wing perforated teletype topes.
Topes A. 8, C. and 0 ore of the 5 level code as used by
radio amateurs. Tope E is on 8 level code used by Bell
Telephone . Top es A and C were perforated by th e tope
perforator of a Model 19 " Composite Set" and (I Model

1" typing reperforator perforated topes B a nd D.

•• • •• • ••••• .0 • ••• •• • •• •••• • ••••. .. . 0. .. . .. ..
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• •••• •• •• •••• • ••0 . •.. .... .. .. . . .. .. . .
o ••••• • •• • •• • ..••••• • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

..

•• • • •• • •·. . .... . .. .. .. .. .
• • •• •• •• ••• • •• • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • ••• • • ••• •• • •••.... . . .... . . .0....... .. ·· .. ······o ••• •••• •• • •••• • •• • ••••ttl . e... • eo ••• • e. eO •• eO • e. ..,

Machine Speeds

The F.e.C. rules requ ire th at a machine trans­
mitting speed of about 60 w.p.m. be used . Ma­
chines designed to o pera te at any apprec iably
different speeds must be converted to the 60
w.p.m. speed before Ihey can be used on the
American rad io amateur bands. There a re two
reaso ns for this. One is to sa tisfy the FCC re­
quirement and the other is to be able to talk to
the other amateurs. The machines must operate
at essentially the same speeds (w.p.m.) in o rder
to communicate one with the other.

(Comillued 011 page 92]

The speed that is in genera l use in Europe is
tha t of the Consu lta tive Committee on Inte rn a­
tiona l Telegraph (c.e,I.T,) which is 66.67
words per mi nu te. Unfortunately, the receiving
shaft speed of this code is 46 1.5 r .p.m. as co m­
pared to a receiving shaft speed of 420 r.p.m.
for the 61.33 w. p.m . U.S. amateur code (one of
the U.S. Be ll system speeds ) and these codes are
not compatible. This crea tes a problem when an
A merican amateu r is using o ne of the 61.33
w.p.m. U.S. Bell system machines and a Euro­
pean amateur is usi ng a mach ine using the
C.C.I.T. standard. Obviously. the speed of o ne
of the machines must be modified before the
two amateurs can communicate with each other.

~I

punched clear of the holes in one type and in the
o ther type the chads remain attached to the edge
of the holes by a sliver of pape r. About 80% of
the hole circumference is pu nched. leaving the
chad a ttached by the remaining 20% . T his last
type makes it possible for the message to be
typed on the punched tape. This will be co-..ered
in grea ter detail in the next article in which the
tele type machines that produce the tapes are
covered .

RTTY Speeds

It has been po inted out in fig. I that it takes
163 milliseconds or 0.163 seconds to complete
one charac ter before the teletypewriter or tele­
printe r is ready for the next character. Al so
po int ed o ut was the fact that each code element
( the dots ) consumed 22 mill iseconds or 0.02 2
seconds. T hu s in o ne second J10.022. o r 45.45
dots can be transmitted.

T he 22 mill iseconds dots a re ca lled "Bits" and.
as sta ted above. 45,45 Bits per second can be
transmitted . The 45.45 code elements transmitted
in one second is called a " Baud.":'

Since the pul se sequence o f each letter con­
sumes 163 millisecond s. the maximum number of
lette rs per minute would he equal to. 1 sec / 0.163
X 60 = 36~ . Thus 368 ope ra tio ns per minute
(o .p .m . ) are possible.

For RlTY work. a word is co nside red to
average fi ve letters. Since the fi ve letter word
must be followed by a space each word is con­
side red to have six o pera tions.

Since we indicated 368 ope ra tions per minute
are possible and each word averages 6 ope ra tions
we have 36R /6 or 61.33 words per minute. This
number of words . 6 1.33 w.p.m.. cannot actually
be transmitted since the re a re othe r non-printing
functions such as Shift. Line Feed and Carriage
Return which each take up o ne ope ra tion. T he
resu lt is a maximu m speed o f 60 w.p.m .

It might be pointed o ut. tha t 60 w.p.m. is by
no means the o nly teletypewriter speed devel­
oped or in use today. In fac t. the re a re quite a
number. at least eight to my knowledge and
perha ps more. The speed varies with the users
- Bell system. w estern Union. Europe and va ri­
ous mi litary. to mention a few.

O ne of the reasons that te letype machines are
beco ming avai lable to ama teurs in greater num­
bers is because of the tendency of commercial
users to use the higher speeds such as 75 w.p.m.
and 100 w.p.m . ,
sThe term "Baud" comes from one of th e early develop­

e rs of the five unit start-stop teletype code . Mr. Baudot,
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Results of the

5th Annual CQ 160 M. C.W. Contest
•

BY CHARLES M. O'BRIEN", W 2EQS

E
VER wonder how we would fare if we had
a very low frequency (v.U.) band? Think
it would be lo ts of fun? Well, conditio ns

on 160 were such as to make it pract ica lly un­
believable tha t this is our lowest frequency as­
signment It acted up in such a way as to make
one th ink he might he tuned to 40 or 80 meters
unless he checked his receiver to make sure it
was on T op Band.

Condi tions here on the East Coast were ter­
rific both nights. And. who ever heard G . G M
and DL come throu gh in daylight? Yes. th at's
right! Signa ls fro m over there were audible as
early as 2 130 Z o n Saturday afte rnoon. Recep­
tion of signa ls. as reported from most areas of
the cou ntry with but few exceptions. were out­
standing. And. the same held true in most in­
stances of the reception of \V/ VE in fore ign
countries. When was it that you heard so many
DX sta tions on Top Band'? Last year's conditions
were the best since the 1955/ 6 era, but thi s year's
were even be tter. Ever th ink it wou ld he pos­
sible? We sure did have the very best week-end
o f the entire season aga in.

Signals were many times above average on
both nights, but those from Europe were best
Friday night / Saturday morning. Q RN ? None at
a ll! Everyth ing just wide open for even the weak­
est of signa ls from Europe. South and Centra l
America a nd the Caribbean. However. signals
from the West coast were weak and never did
come up to the European strength till Saturday
night / Sunday morning when signals from the
East were much weaker.

Some want to know how much we want fo r
our crystal ball . Let's just hope. boys. tha t our

- 4M Pros pect Avenue. w estwood. New Jersey.

ionospheric luck. our being clairvoyant. having
that extra sensory perception. or whatever you
wish to call it. will be with us again next year.

T his marked the first t ime that a ll 50 States
could work the ba nd and we certai nly heard
from many who have been m issing for long.
long years. Every sta le was represented but South
Carolina and Mississippi and all Cana dian
provinces were on bu t Prince Ed ward Island.

A part ial view of th ings to come wa s had a
year ago when. over the contest week-end a total
o f J J65 sta tions in 28 countries partic ipated.
This merely set the stage for the Ja nuary 1964
event when a sha tte ring total of 1506 took pout
from 2M di fferent cou ntries on all co ntinents but
Africa. If you didn 't know how to compete wit h
and read signals through Q RM you were rea lly
in dire stra its. Yes, the m.u.f. wa s steadily de­
cl ini ng- going lower and lower. How ca n so
many W/K / YE/ YO (and some of the OX , too l
signals crowd into two small 25 kc segments and
st ill be readable? Odd ly eno ugh. and there were
a good number of compla ints on this. very few
o f us made use of IM75/ 1925 kc. For the most
part the O X was jammed in between 1825 and
1830 kc. It was just bedlam in those 5 kc.

All previous scoring records were broken and
eve r so many worked their first fore ign O X. New
count ries contacted were added to dozens and
dozens of logs. Look at those sco res to see what
the boys did. Glance at those 270 QSOs to 9
cou ntries and a multiplier of 53 made by our
o ld friend W0AIH who is an ardent 160 sta lwart
and W9EWC with 266 and 11 and 54 respec­
tively. O r take a look at K5HRR out Texas way
with plenty of QSOs. 12 countries and a 54
multipl ier. Let us ju mp across the pond. too. and
there's G~I3 IGW/A with 269 QSOs in 12 cou n­
tries and OLIFF with 233 in 13 and DL9KRA
with 206 in 13 and G3G R I with 205 in 15.
What a long way we've come since the firs t con­
test was held 4 years ago when the top total was

[Comillfled Oil page 32J

WOAI H. the Rev. Pa ul E. Bitt ner, 01 the operating posi­
tion of his e xtremely ne o l layout. Paul is the winne r fo r
the Sta te of Minnesota . recorded the highest nu mber of
QSO, of ony W / K/ VE / VO stotion • •• or in the world

for that matter.



GM 3-
IG W / A 26927 12 39.015

Hondura .
HR31111 . .. 76 31 520,365

G. rma ny
OLI FF ... 233 28 13 36,904
DL9KRA . 206 23 13 24,1163
DLiKU . . 102 14 J3 7.2.24
DllJW .. 79 IS 13 3 ,760
Dl7AA .. 6 1 1.5 13 4,650
OLlVW .. 30 6 6 894
nLlYA . . 6 4 4 96

North Ireland
G IH K .. . 142 27 12 23 .382

Sco tland

Fin la nd
O IDNY .. 48 7 7 1,6S9
0 1l211 K .. 25 7 7 854

England
G3G RL . 205 33 IS 43,824
G3 RHP , . 178 25 14 20.800
G5ZT 146 23 10 13,618
GJ RFS 121 18 I I 8,658
G3 RS R 2111 10 10 6,790
GU3RSS . 115 14 12 5,H IO
GRPG ... 87 II II 3.333
G 3PEO .. 93 10 10 3,210
G 3MWZ .. 48 8 II 1,24K
G3J VJ ... 32 6 6 606

W a l••
GW3J I ... 174 HI 12 17,532

W ••l Mayla.la
VS llP . 2 2 2 20

O K IA IR. O K3 KAG and

Jama ica
6YAXG .. _35 20 6 6.340
6 YACZ . 29 22 8 3,324

Ca:echoslo.alda
O KI KPR . )39 15 13 8,790
O KIA D M 102 14 11 6,048
O K2 KG V 116 13 12 S,91S
O KIZl .. 106 13 12 5,759
O KI YD .. 112 11 11 4, 444
O K IAEZ . 94 10 10 3,SOO
OK IWT .. 70 12 12 3,516
O K2QX .. 82 II 11 3, 113
OKIKPX . 88 9 9 2.835
OK IKLX . 90 7 7 2, 142
OKIOO .. 60 8 8 1,872
OK2B EC . 47 9 9 1,737
OKIWR .. 44 9 9 1,719
OK3QQ .. 57 8 8 1,464
O KI KO K 56 8 8 1,376
O K i AG V 50 8 R 1,304
O K IA HZ . 53 7 7 1,225
O K2 KGD 52 7 7 1,211
O KIAJN . 54 7 7 1,134
O KI KK D 53 7 7 1,120
O KI RM . 53 7 7 1.057
O K IAFC . 36 7 7 1,051
O K3CCC . 36 8 8 1,056
O K I MG .. 25 9 8 1,053
O K2 l N .. 50 6 6 978
O I( IIQ . . . 41 7 7 9 10
OK IZW .. 34 8 8 904
OK 2HCN . 44 6 6 816
OKI EV .. 39 6 (, 792
OK 2RCA 30 5 5 49~

OK2BFJ 30 5 5 390
O K2 BC I 9 K 8 360
O K2 KJU 18 4 4 276

390

."

18.952
960
396
96

Ma nitoba
VE4RO .. 129 42 4 11 ,256
VE4XO .. 110 37 3 K.436

Ba ha m a I.land.
VP7NS . . 44 23 6 9,476

Ala nd Islands Neth.r1ands
OHONI .. 15 3 3 225 PAflP N . 179 1M 12 16,902

PAI'LO U . 10 4 4 176

South Dakota Eire
WltC UC 3l'l 21 .2 1..596 EI9J ..... 54 7 7 1,890

Bri tlsb Co lum bia
V E7EH .. 85 26 3 4,6211
V E7BDQ . 61 15 2 1,830
V E7BAT . 2 1 I 4

N.wfoundland
VO IDX . . 4~ 14 9 5.292
VOIRD . . 21 11 7 1,782

Hawaii
Sa.katchewan KII6EPW 51 14 3 6 ,916

VE5J I . . . 21 15 2 630

Nor th Dakota
WtlSDN . . 15 141 3 12,628
WtlCGM . 59 29 2 3,422

Cana l Zone
KZ5FC ... 9 6 4

Ontario
V EJ8WY 173 40 9 17,680
V EJEWY to3 31 4 7,626
VE3AGX . 65 29 6 4,930
VEJDU .. 66 26 2 3,432
VE3ABG . 43 22 3 2.068
VE3BZB . 36 16 2 1,152

Qu. bec
VE2UQ 229 5 1 II 3 l,.5 IS
VE2A YY . 11 7 29 5 8,l78
VE2AT U . 90 28 5 5,936

No. a Scotia
VEIZZ . . . M IS K 7,560
VEIEK .. 65 2 1 6 4 ,242

N. bra . ka
W8FQn . , 45 lZ 2 1,9S0

Iow a
W0NFL .. roe 32 2 6 ,784

Wlsconsln
W9EWC . 266 S4 11 35,2011

Kan. a .
WlKiDH . 194 46 S
WftVFE .. 30 16 2
K0YGR . . 18 II 2
Wtll UB .. 8 6 I

Colorado
WIK:DP . . 159 45 4 15.030
WilDK/ O . 121 34 2 8.22~

WtlEY E .. 8 1 25 2 4,040
Wl'! EXS .. 60 21 2 2..520

Minn••ota
WftAIH . 270 53 9 31,588
Wt'VXO . 231 54 8 27,540
W0RHI .. 110 35 3 7,752
KftPA U . ss 37 3 6,660

Mls. ouri
W0 UQP . . 137 42 3 11 ,844
W80GC .. 106 38 3 8.360
Wlt UXQ ,. 36 20 2 1,440

1,920

7,020
6,048
2,304
2, 120

110

4 ,04K
1,232

7"

11,640
3,960
J,880

18,914
16,456

19.M90
15, n O
14.1%
12.R02
5,.'04
5.300
5.100
4,576
3,154
3.07K
2.560
1,470
1,37K.2.

20.\
32

N••ada
so 23 4
44 14 2
34 I I 2

Montana
K7CTI .. 71 22 2 3,124

Loulsiana
K5T FG . 43 24 3 2,448

Okla homa
K5J VF ... S5 33 5 6,468
K50BD .. 36 19 2 1,458

Aria:ona
W 7ENA .. 51 19 2 1,938

K71 CW
K7FOII
W7SIIY

Illinols
W9PNE 163 49 9
K9YYG/9 179 44 4

Texa.
K5HRR .. ISS 54 12 25,920
W 5HAI/ 5 146 43 6 13,932
W5F IX , .. 55 29 6 4J lflO
WA51HE . 23 17 4 1,190

W..I Virqinia
KlIQY G . 46 15 2 1.380
W8Ynz 15 II 7 858

W a . h inqton
W 7VGQ . 11427 4
W7Dl ... 100 28 3
W7FI~1 . 64 18 2
K7DEK . 49 20 3
K7JR E .. II 5 2

Ohio
WRHGW . 202 52 12 29,744
W RRA R .. 164 45 7 16,920
KRRRH .. 176 41 6 15,R26
W lIlT .... 121 30 3 7.440
W RVlO .. 9 1 34 2 6. 188
KRMJG .. 93 28 2 5,208
KRIQQ ... 81 26 4 4 ,628
W IILOF .. 56 25 2 2.800
KRNM G 51 19 2 1.938
W 8YAT 34 16 2 I ,OMS

Oreqon
W 7WZY K7 23 3 4,1116
K7MlO 72 21 4 3,360
K7HDn .. 44 21 4 2 , IM4
W 7MU .. 44 II 3 1,05"
W 7J R I 41 8 2 656
W7EN .. . 13 9 2 234

Utah
W 7ZC .... f>4 15 2

Call1ornia
W6VSS .. 201 45 .5
W6RW . 160 42 3
W6JTH/ 6 . IM 39 5
W6YY ... 157 37 5
W60ST . 9R 26 3
W A6JPR/ 6 911 25 4
K6ZH ... 77 30 4
W6QWQ . % 22 3
W6YC 79 19 3
W 6YKS . 77 19 3
W6NKR . 52 20 4
W6J VA .. 45 15 3
WH6GZ E . 49 13 3
WA6HXZ , 48 13 2
WH6AZI . 29 7 I
WA6YOX 8 2 I

Mic hiqan
K8TYS/ 1l . 116 36 3
W IlWOJ .. 66 30 2

36 W8GGF .. 47 20 2

.....
3,984
1,824

13.528
2.016

Ala bama
.. 6 3 I

Channel 1.la nd.
Virginia Indiana G C3PA I/A 25 5 5

W4 !1VV .. 24649 9 30,772 K9YWO 202 44 3 18,1 28
WO~FC . , 142 37 7 1I .9KK K9MMil 140 31 2 M,6MO Colombia
W4KXV .. 114 30 4 7,320 WA9AMZ 93 29 3 5.6M4 HK4 En . 21 19 7 3.363
W40W E . 116 29 2 6.72K K9GSD 61 24 3 3. 120 IIK7ZT . . . 4 3 3 51

Check IOiZS arc g ratefully acknowledged from : OK2KFK. OI(I AI A, O K2 D II, O KI K BC,
OK3KFY.

N. w J.ruy
W 2EQS 227 45 10 28.7 10
W2FYT .. 18241 7 20.828
W 21U .... 130 36 9 15,048
W 2H UG . 117 36 8 10,728
K2GAL .. 10.5 33 7 11.778
W 2KIIT 911 30 3 6,360
K2GlQ 100 36 3 5,4011
W2CVW . 7J 18 3 2,916
WA211 NI . 58 18 2 2,OKS
W A211J F . 2 2 1 8
W A2QPX I I I 2

Rhode I.land
W IPPN 85 27 5 5,454

D.lawar .
W 3EJ U 19 R 2 304

Ne w York
K2DGT 24] 50 12 37.100
W 2UWn . 176 45 920, 160
W 2QOS . 177 44 6 16,984
W2PSQ .. 93 30 .5 6,510
WA 2Hlil 27 8 2 496

The first column indicates
the number of contacts. sec­
o nd is the multiplier, third
is the nu mbe r of different
coumrtes worked and the
la!lot column is the fina l score.

T.nn•••••
K4RIN , .. 158 3Ii 6
W411111 .. 48 21 2

K411PR

Ma ryland
W 3MSR . .200 41 7 20,008
WtKiKY/ 3 8023 2 3.680
W 3nK E .. 74 23 3 3•.588
W 3YRN . 54 2 1 2 2,2611

Pennsyl.anla
K3GYC . 119 21l 2
W 3AZR .. IU 24 2
W 3AJ S 40 19 4

norlda
W4WHK . 83 30 6 6,420
K4FM A .. 72 28 6 5,600
K4 1XG .. 65 30 6 4,860

Georq ia
KIKSH /4 116 37 7 10,360
K40KJ .. 129 33 5 9,834

Ke ntucky
W4KTA 33 14 2 924

North Ca rolina
W4W UW 80 25 2 4 ,000
W41·VT . 52 24 4 2,8110
W A4FJM 52 20 2 2,080

New Hamp.hir.
W I FZ . 110 32 6 8,256
wrc-rw . 55 19 3 2.242

Ma u acb u. e tt.
WIUB/I . 56 19 10 9, 120
W IA QE .. 101 30 6 7.2f.O
W IPH .. 61 19 2 2,3 18

Connecticut
W IWY 187 45 to 24, 300
WITX 134 38 8 16,264
WIIHlQ . III 36 7 11 ,736
WIEC H .. 7 1 25 2 3,.5.50
WIZL .... 40 23 7 3,3 12
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Top Ten World-Wide
G 3GRL .. , .43.824 W0A IH 3 1.588
GM3 IGW/A 39.0 15 VE2UQ 3 1,518
K2DGT 37.100 W4BVV 30.772
OLIFF 36.904 W8HGW . . 29.744
W9 EWC 35,208 W2EQS .. .. 28.7 10

11 6 QSOs and the greates t multiplier was but
3 t. Let us ask how does the gang make so many
QSOs with in suc h an extremely limited amount
of frequencies. It takes know-how. buddy , real
know-how. Scoring records like these, o r any­
thing approach ing them . require much more than
mere endurance. To be near the top in a com­
petitive enco unter such as thi s ca lls for consta nt
study of every face t of contest opera t ing skill a t
your command. All the little secre t weapons . . •
a ll the little tricks are put to their acid tests.
You wa ste no effo rt or motion. Yes. greate r
scores are yet to come which will make those of
1964 and yesteryear seem like also-rans.

Two of the gang enterta ined thoughts of work­
ing. for the most part. OX o nly. And. with such
su perb condit ions. they certainly had plenty to
se lect from and ca ll. Of 64 QSOs th at VEIZZ
had. 47 were to OX wh ile WIBB rolled li p only
56 QSOs bu t of wh ich 46 were to foreign ports.

DX is OX no matter what band yo u're on but
when yo u hear the foll owing on 160 it is. for the
most part . phenomenal . . . DL/DJ . EI. G. GC.
GO. G I. G M. GW. H Il. H K, HR. KH6. KL7,
KR6. KZ5. on, OH0. OK. PA0. PY. U05, VP7.
VP9. VSI, XE. 6YA . What 's the breakdown of
participating sta t ions by country? This may be
of interest to yo u:

As fo r wea the r condi tio ns in various parts of
the country and Canada .. . they sure varied .
We went from pleasant. wa rm weather in the
so uth and far west to sleet and ice sto rms in the
midwest and eastern Canada. brisk and clea r
winter weather in the cast . to winds of practically
tornado force in Ontario and Quebec where an-

And, one each in all other count ries as listed
above.

Reportedly there were three d ifferent eMI CO
sta tio ns worked by a very few but latest reports
received by us indicate that the use of 160 meters
in C uba is forbidden .

How was activ ity spread out ac ross the United
States and Canada? Let's make another listing of
sta t ions participating per district . . .

W /K 904
VE/VO 40
DJ /DL 17
G 348
G D 2
GI 10
GM 31

1st 50
2d tl2
Jd 53
4t h . . . .. ..•. 79
5th ,30
6th 152

GW 22
11 8 6
HK 2
KH 6 7
K R6 . . . . • . . . .2
KZS 2
OH 2

7th 84
Bth 151
9t h 10K
10th 11 5
VO I 2
V Et 3

OK 90
PAl' 5
py 2
VP7 2
XE 3
6YA 2

V E2 7
V E3 12
V E4 3
V ES .. .. . . ••. 2
VE6 1
VEi 10

tennas were down and electricity off for hours
• •m some mstances.

Power used ran from a measly 1/2 watt to 200
watts in those a reas so fo rtunate to be able yet
to run such QRO. A ntennas were as different as
anyone could imagine runn ing from the most
intricate jobs to plain hunks of wire to a 32 el.
beam designed for 220 me.

We had a record to tal of 229 logs received
from 20 countries. The rarest of a ll. and one
that would be mighty much in demand on any
band. is that o f VS 1LP who had contacts to
KR6ML and G3GRL and who heard W6YY.
What a shame but the very next day Bob es tab­
lished QSO with Alex. W6ML (ex-W6K IP) after
Contes t hours.

Boys. please sign your call letters to all logs.
We received one very neat ly recorded a nd signed
but no indicat ion of the call. Through a process
of e limi na tion we fina lly concl uded it was that
of a W8 whose call we will leave unment ioned.

For the sake of awards. and in lieu of QSL.
CQ will honor all listings wit hin the logs received
as suffic ient proof of contact. And we do not
believe we are out of line in sta ting that A RRL
will likewise agree on thi s point for any of their
awa rds.

A most att ract ive cert ifi cate will be sent
sho rtly to the highest sco ring sta t ion in each
sta te , Canadian province and foreign country.

Comments

Now tell me fell as. just what wou ld a contest
report be without the comments from the gang
who partic ipated? This makes for interest ing
reading matte r. So. Jet's ge t with it. Here we
go. ...

ht I)i~jrlcl

. WtWY : We h?d another good o ne this yea r. Our spe­
cia ! cry sta l ball IS ha tt ing 100% . More use should have
bee n made of the IR75-t925 kc portion o f the band .
WITX ; Fore ign participation was excellen t. D idn 't hear
many western sta tions . T hose that did come th ru were
ha rd to raise due to thei r working Ss, 9s a nd 0s In the

[Coll1inued on page 86]

J ohn, G3GRl looks a bit hoggard ofter his contest
effort lea d ing to th e world-high score.
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BY RICH ARD C. KELLY", K5S0D

The Meter Moster is a simple device used to determine the characteristics 01
on unknown meter movement. Most 01 the parfs can probably be lound in the
overage junk box and the small cost will be returned many times over by
salvaging those "Tune lor Max." and "Eight Dots Full Scale" meters laying

around the shock.

tics are in themselves very risky du e to the pos­
sibility of shorts and lack of flexibility. To
ove rcome this problem the simple circuit. shown
in fig. 1, was built into a Bud Utility cabinet and
promptly labeled the " Meter Master: '

The ci rcu it combines all the part s necessary
to determine the full sca le range of a n unknown
meter. This includes RI. HI. binding posts A and
IJ fo r a ca librated milliammeter and posts C and
D for the unknown me ter.

Also provided for is the means for de termining
the interna l resistance of the meter by the usc
of 51 and R~.

•

r~
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Using the " Mete r Ma sler"

To use the Meter Ma ster is simplicity itself.
Assuming that nothing is known abou t the un­
known meter, remove the jumper between Post
A and Post B (fig. I ) and set the switch SI to
SET F ULL SCALE. Insert a v.o.m. with the positive
lead to post B and the negative lead 10 post A.
Set the v.o.m. scale to the current reading posi­
tion at 200 rna or more. Always start with a high
sett ing and work down. Now the full scale read­
ing of the unknown meter can be determined .
Adjust R io the F ULL SCALE control to obtain a
full sca le deflect ion of the unknown meter. and
read the full scale cu rre nt. I , from the v.o.m. See
fi g. 2.

If a full scale reading ca nnot be obtai ned with
the R1 turned fully clockwise. the unknown meter
is beyond the cu rrent supplying capabilities of
the ba tteries. This condition is probably due to
an internal shunt. and can be overcome as will be

- 1604 N . FaulLnc r. Pa mpa . Te xa s 7906.5 .

I
N order to make usa ble ite ms out of unknown

meters, two things need to be found out
about them. First. we must find out how

much current is requ ired for full scale deflect ion
of the unknown meter. This may be read directly
from the face of some meters. Second. the in­
ternal resistance of the meter must be measured.
This second co nsidera tion is where the " Meter
Master" really ea rns its salt. The internal resist­
ance of a meter cannot be measured direct ly with
an ohmmeter because such an attempt might
damage the "unknown" meter.

In some cases. the fu ll scale range of the un­
known meter is all that is needed. For instance;
if the full scale current is 25 rna and the meter
is to be used in a grid circuit that will be drawing
only lO rna. just put the mete r in the circuit and
forge t the internal resista nce. On the other hand,
if this same 25 rna meter is to be used in a plate
circuit that will be drawing 175 rna. the internal
resistance must be known in order to properly
shunt the meter.

The haywire set-ups usually resorted to in
order to determine unknown meter characteris-

View of the " Me te r Maloter" lo howing component loca ­
tion, which can 'lory con, ide ra bly without affecting th e
a ccura cy. The Bl,ld Util ity cobinet mea1oure1o ~" X~" X2 ".

Fig. l - Ci rcuit of the "Me te r MOlote r." Roth poh 1ohould
have a linea r taper and th e ir voll,lelo may va ry somewha t

if th ey o re d rown from the junk box.
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Fig . 3-The let-up for determining the internal res istance
of the un known meter is shown ebcve. Note t~at 51 is

in the HALf SCALI position .
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fig . 2-Th~ " Mete r Malter" let up to determine the
full I::ole deflection cvrrent of the unknown meier .

Fig . 4 - The equivolent resistonce of the unknown meter
movement moy be read directly fro m R,. be tween posts

E a nd F with 51 se t in the fULL SCALI position .

Some may q uest ion the va lidi ty of the high
curre nt capacity figures for copper wire as listed
in the wire table. Most reference m aterial will
give a rating for copper wire of 500 10 700 c ir­
cula r m ils per a mpe re. whereas the author l isl~

capacities that are based on only 250 circular
mi ls per a m pere . This discrepancy ste ms from
the fac t Ihat most reference materials are giving
ra tings with regard to transfo rme r windings in
whic h the curre nt would be continuous fo r long
period ", of time. When being used for shunt rna ­
terlal . however. the wire will be g iven a pe riodic
rest beC<I LI~e o f the duty cycle of equipment be ing
used for a ma te ur se rv ice.

o wn" shunt resistors can be m anufactured. as­
sume that another meter has been checked out
with the Meter Master and that the meter has
been found to have the following characteristics :

Full scale deflect ion-I rna .
Interna l re~istance-200 ohms.

Further. assume that th is meter will be used in
a plate c ircuit that will draw a maximum of 250
rna . To allow a marg in of sa fety. the meter range
will be multiplied by 300 in order to give a new
full scale reading of 300 rna . By using the for­
mula. R=RDI ! (Il - I ) , the value of the required
shunt is found to be 0.668 o hm . T he copper wire
table (Table I) shows that the smallest wire size
that wi ll safe ly carry a current of 250 rna is # 32
wire. T he length in fee l of # 32 copper wire re­
quired for a resista nce of 0 .668 ohm is found by
d ividing th e required resistance (0.668) by th e
resista nce per Ioo t (0. 167). This figures o u t to
be exactly 4.0 fee t. Four feet may seem to he
q uite a bi t of wire. but th is much #32 wire will
take up very little room under the chassis when
wou nd around a ha lf-i nch o r so of small d iamete r
" poly-rod."

•
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expla ined lat er. If the readi ng on the '0' .0 .01 . is
rela tive ly small. set the v.o .m. switch to read less
curre nt until a near maximum scale read ing is
obtained . This will insure greater accuracy.

The current capacity o f the unknown meter is
is now known. and for this example it will be
25 rna.

Now. o n 10 bigger a nd better things. Re move
the '0' .0 .01 . and replace the jumper between post
A and post fl . as in fig . 3. The unknown meter
will te nd to deflect past full sca le when the v.o.m .
i ~ replaced with the jumper. and it will be neces­
...a ry to reset to fuJI sca le with R t • With the un­
known meter sti ll in place. set the switch. 5 1. to
it \1.1" SC.UE and adjust R:! for a half scale reading.
.f a ha lf sca le reading cannot be obtained by
adjusting R:!. the unk now n probably has a n in ­
rcrnul shunt. a nd agai n. th is situation will be
di scussed la te r. If the me ter can be set a l ha lf
scale . sci the switch 5 t , back to SET FUL L SCA l.E

a nd measure the unknown meter's in ternal re­
s ista nce betwee n Post £ and Post F as shown in
fig. 4. For th is exam ple 100 ohms will be used .

Shunt Ca lcu lat ions

The unk now n meter is now very much known
a nd a value for a shunt can be easily calculated.
Let us assume that this 25 rna meter with an
inte rnal resistance of 100 ohms is going to be
used in a circuit that will draw a maximum of
175 rna . It is desired to raise the 25 rna capacity
of the meter to 250 rna a nd the value for a shunt
can he calculated from the formula : R= R ... !
( II- I) where R is the resistance of the shun t to
be calculated. R m is the internal resistance of
the meter which was just determined to be 100
ohms. and" is the factor by which the original
meter sca le is 10 be mult iplied ( 10) . In this ex­
ample. R= 100 / ( 10-1 ) so that R=11.1 1 ohms.

Making a Shunt

C ha nces a re that such a n odd va lue of resist­
ance as I 1.11 ohms will not be ea sy to come by
in ready made form . Luckil y. an y val ue of re­
sista nce can be read ily o bta ined by using resist ­
a nce wire o r even ordinary copper wire. By co n­
su lt ing a wire c ha rt for the resista nce per foot ,
1)11: a mount of resistance needed can be measu red
Iwith a tape measure o r ruler) and wound onto
a f l HIII . A one inch piece o f sma ll diameter pol y­
ro. I mak es an excellent fo rm.

A s a n exa m ple of how easily these " roll your

I
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Multipliers

Figure 5 gives an idea lized applica tion for
me tering in a typical radio freq uency a mplifier.
The resistors R t , R~, and R:l arc the shunts.
Not ice that the resistors U. and U,-, are in series
with the meter as opposed to thc shunt resistors
wh ich are in parallel with the mete r. These re­
sistors a re known as multipliers. and ac tua lly
convert the meter in to a voltage measuring de­
vice, as will be covered short ly. The mete r to be
used in the following discussion will have the
followi ng charac teristics: (Obtained with the
" Me ter Master: ' of course!)

Full scale deflect ion- 200 microamps.
Internal rest .. lance- 500 ohms.

'I '.., c',,,,,,

=== ,k
,
a
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J '00'
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a.

" " :!: "'. ~ce n 1" " ".
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~oo ~.

ecea a c
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ard size. and could be used in this circuit without
grossly affecting. accuracy.

Second, the screen grid circuit. In actual prac­
tice the screen grid current is seldom metered
after initia l tunc-up of a new ci rcui t. but it is
shown he re for illu strati on purposes. Since the
scree n grid will he drawing only 7 mao a full
scale deflection of 20 rna can be used and the
value for a shun t will be identical to tha t for the
control grid.

Third. the pla te circuit. Referring to fig. 5, it
will be noticed tha t the values of resistance in
the plate metering circuit are the everyday varie ty
tha t a re readily obtai nab le. T h is is one good
argume nt for using a multi plier- type circuit for
metering current. If you would like a quick ( '!)
review of Ohm's Law. t ry fig uring the values for
the resistors in the pla te me tering circuit wit h
only the meter characteristics and the supply
voltage and current. Finished? Read on and see
how easy it really is.

Table I-Copper Wire Table

•

Fig. 5 -Above is a typical d . stage with a ll th e poinh
being metered . The determination of the shunt ond
mult ip lier values are covered in the text. The meter
positions are as follows: A-Grid Current (0-20 ma l,
8-Screen Grid Current «().20 mal, C-Plate Current

(0-400 ma). D-Plote Vo ltage (().2000 va lh ).

c·
U Omol

, 50
11...al

~,

11 ""ZOO...ol
Cross Ohm'l

W ire Se ction "« Current
Size A rea Fool Capacity

" 159 ,11 0 .00ti 0.600 a m p.

' 0 lOO.S 0.105 0.420 a m p.

J2 63.21 0.167 0 .250 a m p.

J4 39.75 0 .2M O.ISS amp.
-,. 2S .00 0.423 . 0.100 amp.

" I 15.72 0.673 0.060 amp.

To see how the values for the shunt and multi­
plie r resistors in fig . 5 were obtai ned. consider
each circui t independently. Fi rst . the grid ci rcui t.
As indicated in fig. 5. the maximum grid current
will be 10 rna. Note that th is is fifty times the fuJI
sca le deflecti on of the 200 microammeter. A
shunt resistor is definitel y in o rder! The calculn­
t ion of a value for the shu nt resistor is now old
ha t to the observant reade r and the resistance
needed is : R = 500 1(100- 1)=5 .05 ohms. as in­
dica ted in fig. 5. Observe that the value for n is
100 ra ther than 50. T his gives an adequa te safety
fac tor. and the meter will be easie r to read with
a mid-scale deflection o f 10 rna rather th an using
a full -scale deflection of 10 rna .

The wire chart shows that # 38 wire is more
than capable o f han dling the 10 rna grid current.
By di viding the requ ired resista nce (5.05) by
the resistance per foo t of #38 wire (0.673), it
is found tha t a length of wire 7.5 1 feet lon g will
be required. Number 38 wire is pretty small, and
seven and a half fee t will wind in to a mighty
compact component. If the prospect o f handl ing
th is spiderweb- like wire does not suit your fancy.
a resi stor with a value very close to the required
5.05 ohms can be obta ined from a parts supplier.
A resistance of 5. 1 ohms is avai lab le as a stand-

Tab le I-Cop pe r wire gauge versus resistcnce a nd cur­
re nt ca rryi ng capacity based a n 250 circular milsI a mp.

Cran section column is in circular mits.

Multiplie rs

Perhaps it would be a good idea to briefly ex­
plain how a multipl ier resistor. such as R , and Rth
(fig. 5). converts a current meter into a voltmeter.
Actually, vol tage. current. and resistance cannot
really be measured independently since th ey are
each used to define the others. Recalling O hm's
Law; Vo ltageeeC urrent X Resistance. So the 200
microammeter bei ng used he re is already capable
of measuring voltage. But 110t very much! T he
exact amount is. accord ing to Ohm's Law. the
full scale current (0.0002 amp.) times the in­
ternal resistance (5 00 ohms ) which amounts to
only 0.1 volt. Figure 6. which is a simplified
version of the pla te circuit in fig. 5. shows that
there will be a difference of potential between
point A and point B of 20 volts when the plate
is drawing 200 rna. This is obviously too much
voltage for a meter which is capable of measuring
only 0.1 volt. so a t least 19 .9 vol ts must be
"dropped" before the meter can be used. Or.
sta ted in an other way. the voltage measu rin g
capab ilities of the me ter will have to be mult i­
pl ied by at least 199.
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T here may be some curious souls who are
wo nderi ng how a va lue of 100 ohms for th e plate
shunt resistor. R:>. . was come by. The va lue for
this resisto r is actually very flexible, In the ex ­
a mple presen ted here. a va lue of I, 10 or 100
ohms is desirab le because a nyone of these values
wi ll give a good correlation between the voltage
developed across the shunt a nd the 200 m icro­
a mete r being used. For example. if a value of
I ohm had been used ins tead of 100 ohms, the
drop across the shunt at 200 rna plate current
would ha ve been 0.2 volt. In this case. the multi­
plier resistor would be : R= 1,000.000 X 0.4 /200
= 2.000 ohms for a mid-scale reading of 200 rna.
W ith this arrangement . the me ter wilt still read
o ut 0 to 400 rna pla te c urre nt. Other values can
be used for the shunt, of course, but th e re la tion­
ship of R, IR:~ should always be a t least 20 /1
or more. A high ra tio will insure greater accuracy
because the method of figuring multipliers as
presented here assumes that all the current fl ows
through the shunt resi stor ( refe r to fig. 6 ) , This
assum pt ion is not strictly true . Some of the cur-
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" I ..... 0 ' ofroid of thi" You've become po .....er mod,"

rent n OW!; th rough the meier and the m ul tiplier
resistor, hut it is so sma ll as to he of no pract ical
conseq uence if a proper relationsh ip of R , IR:1
is ma inta ined.

It should now be a ppa rent that with the " Mete r
Maste r," Ohm's Law, a nd a few [ form erly) use­
less junk box meters. m an y interest ing and useful
metering applications can he created .

Limitations

The operating range of the "Meter Master"
as shown here is approx imately as follows. It
will measure internal resistance up to about 500
ohms, Since most meters have internal resistances
below 500 ohms, th is is quite sa t isfac to ry, The
c urrent measuring ability o f the " Meter Master"
de pends mainly on two factors. First, the ra nge
of the v.o. m. used in conjunct ion with the " xteter
Master": second, the current suppl ying capabil i­
ties of the batteries, In short. the "Meter Maste r"
will work quite we ll on most meters that arc
usable in a ma teur work. It works equally we ll 0 11

moving coil or moving vein type meters.
One note of caut ion is in order, If the "un­

known" meter has an internal shunt, it will foul
up the whole operation. If the FU LL SCA LE con­
trol will not set full sca le. or if the H"LF SCALE
control does not set half scale, chances are good
that the meter has a built-in shunt. Any moving
coil type meter that has a full scale reading of
100 ma or higher is likely to have an internal
shunt. If the meter will have to have a shunt in
order to be usable anyway, then the inte rnal
shu nt may as we ll be removed to m a ke wa y for
a new one. T hese internal shunts usuall y consist
of a coil of resistance wire connected di rectly
across the terminals just inside the case, so sim­
ply open the case a nd remove it with two deft
strokes of the diagonal cutters and-Presto--the
meter is ready for a new lease on life. Of course,
the meter will have to be "taken from the top"
again to determine its full scale reading and in­
ternal resistance without the internal shunt,

The " Meter Master" has helped to sa lvage
about 530.00 worth of meters at the author's
workbench, so the little dev ice has been a lmost
literall y worth its we ight in gold . Beside that . it
was fun to design a nd build such a sim ple a nd
useful piece of equ ipment. •
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Fig , 6-Simplifi ed verricn
of the pla te feed of fi g. 5
sho..... , he..... the multiplie r
principle i, used to check
plate current or the volt·
a ge drop ocron the 100

ohm ,hunt.

A'\ may have been suspec ted, the mulr lpller
resister is going to turn the tr ick. Luck ily there
is a formu la for calculating such multipl iers:
R= 1,000.000 X E/J where R is the va lue of the
multipl ier resistor. E is th e desired full sca le
voltage . a nd I is the full sca le readi ng in m icro­
amperes. (T ha t's right-c-i t's just Ohm's Law
dressed III'" for work ing with current expressed
in mic ro-amps.j If a millia mctcr is 10 he used .
the formu la becomes R =I.OOO X £ /1 where I
is the current in mao In thi s example R=I .OOO,­
000 X 40/Z00=ZOO.OOO ohm" T his value will
give a full sca le read ing of -4 0 volt s. which hap­
pens to be just r ight fo r a mid-scale reading of
the 20 volts being de veloped across the shunt
resistor.

If the reader is wondering what in the name
of H ira m Percy Maxim a mid-scale read ing of
20 volt s has to do with the plate current . just
reca ll how th is 20 volts got the re in the first place.
Reme mber th a t. with the values shown in fig. 5
a nd fi g. 6 , it req uired exact ly 200 ma of current
flowing through the shunt resi stor, R:I, to pro­
duce a voltage drop of 20 volts. This voltage in
itself is, of co urse, of lillie val ue, but since the
meter is now capable of reading a voltage drop
of 0 to -1 0 volts. and since Ohm's Law stated that
there is a direct relat ionship between voltage.
current and resistance, the me ter al so reads plate
c urrent of 0 to -100 rna . C le ver. don't you th ink ?

The method by which the value of the plate
voltage measuring circuit multiplier, R7.. was
a rrived a t is, by now. obvious to the most casual
obse rver. R= 1.000.000 X t: / ZOO = 10.000.000
ohms.
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One Step Short
BY MARCUS A. FELT *, W 2GYQ

Part II

By the end of the 19th century the e lect rico l communicotion oris had been
well established on a scientific basis. In America, th e a rchitects of this
electrica l age had been men of the caliber of Joseph Henry, Samuel
Morse, Alexander Bell, and Thomas Edison; and some of these now began
to dream of signalling without wires. Of these 19th century inventors only
Edison had come close to suspecting the possibility of wireless communi-

cations with his investigations of "etheric force" in 1875.

-- -- .....

A
the 20th century dawned. practical-minded

men like Marconi turned dreams into
reality by forging: the elemental instru­

ments of radio. However. these primitive instru­
ments were totally unsuited for reliable long
dis tance transmission: a feverish search began
for sensi tive rad io de tectors. In the ea rly years of
the 1900's the stage was set for the appearance
of an "electronic magician." T he world did not
have long to wa it.

De Fore st
OUf third tale concerns an inventor. who in

search of a more sensitive radio recei ver. tra ­
versed a tortuous road that took him from a
crude bunsen burner flame detector to the in­
genious three elect rode rad io tube fami liarly
ca lled the triode. progenitor of all modern elec­
tronic tubes. Lee de Forest was an energetic and
persistent experimenter whose devotion to radio
earned him the appellation in later years of
"Father of Radio:'

In J une 1899 de Forest. despite real povert y
and little encouragement in his career, had
earned his Ph .D. at Yale University. His thesis
'on reflections of Hertzian waves' indicated his
major interest in wha t was then known as wi re­
less telegraphy.

By the end of 1899 de Forest was striving to
improve on the Marconi detector then in use, an
unreliable de vice ca lled a coherer, wh ich used
metal filings and had to be decohered (restored
to readiness ) afte r each rad io wave. He struck
out in the d irection of elec trolytic detect ion
which held promise of self-restoring action. His
fi na l detecto r of thi s type he termed a "sponde r"
and fo r years it was the key element in his re­
ceiving system.

Later developments along these lines ended
with the introduction in 1906 of the Dunwoodie
crystal detector of catswbisker fame. The crystal
detector was to survive well into the 1920's but
hy 1903 de Forest was hard at work followin~

-50 Prince Lane, w estbury, N .Y.

the trail of a totally different radio detector. Ac­
cording to his account he first conceived of a
flame detector in which two pla tinum electrodes
under fire would control the local B battery
energy by means of the much weaker radio wave
energy. De Forest was thinking in terms of a
trigger or relay dev ice in which low energy rad io
waves could control and shape the local energy.
a process we call amplification.

De Forest soon passed beyond the unstable
flame detector and sett led upon the use of in­
candescent lamps. By 1905 he had de veloped a
two electrode (d iode ) detector ut ilizing A hat­
tery for filament curren t and B battery for local
current. It differed from the old "Edison effect"
lamp only in the sense of ut ilizing a sepa rate
voltage source fo r the plate circui t. A very slight
degree of am plification occurred. Pressing on

Lee de Forest
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with his trigger concept. de Forest wrapped a
piece of tin foil connected to the antenna circuit
around the exterior glass of the diode detector.
This was his control electrode. This arrangement
was superior to the diode operation and he was
encouraged to introduce this second plate with in
the tube.

He now designed a tube with two internal
plates and a filament mounted midway between.
Fi ndi ng: th is a dis tinct improvement. he then
conceived of placing the control pla te between
the filament and the conventional plate . However
in this configuration he punched a grea t number
of small holes in the control plate. T he final
ste p in the evolu tion of th is remarkable device
soon foll owed . De Forest now replaced this
perforated control plate with a wire grid and
posi tioned it a t mi nimum distance from the
filament.

T he first three electrode tube thus emerged as
a reality; it contained a fi lament (cathode), a
control grid, and a plate. The genius and per­
sistance of l.ee de Forest had given birth to an
entirely unique and novel instrument, one that
would provide mankind with untold power to
seek out and control the secrets of nature. The
year was 1906. He called his invention an
"audion".

A t this po int de Forest was not aware of the
pote ntia l of his "baby". fi e had searched long and
hard for a more sensi tive detector of rad io waves.
Hi s audio n tube proved to be so mewhat more
powe rful as a rad io det ector but not to any re­
markable degree. The wireless world by no means
bea t a pat h to de Forest 's door begging for the
aud ion tubes. In the years from 1906 to 191 2
aud ion tubes simply did not gai n acceptance
despi te efforts by the inven tor to commercialize
the new device. In the receiver circuits of the day
their performance did not justify the expense.
The crysta l detector came close to matching the
capability of the de Forest triode.

In some desperation and eager to realize a
financia l return on his audion patents, de Forest
abandoned his radio development of the audion
and initiated serious work with the tube as an
amplifier or relay in telephone lines, Long dis­
tance telephony in 1912 was seriously hand i­
capped due to fade-out of the weak voice currents
over high resistance long wire lines, This had
been the immediate and long lasting headache of
telephone engineers since the birth of the art.

Michael Pupin , a professor of Electro-M eehan­
ics at Columbia University had made the o ne
singula r contribution. His so-called Pupin in­
ductance coils properly positioned in long tele­
phone lines was a parti al answer but by no means
the fina l solution.

In J uly of J9 12 de Forest bad achieved en­
couraging success with the cascading of audion
am plifier stages; feeding the output of o ne into
the input of the next. However, when introduced
into teleph one circuits, his amplifier se t up a
pecuJiar howl. In o rder to interest the Amer ican
Telephone and Telegraph Company. de Forest
had to eliminate this howl, or his amplifier would
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be rendered useless for long distance wire tele­
phony operation. After much experimentation he
achieved a useful amplifier and in 1913 sold the
wire rights to the audion for a sum of 50.00n.
De Forest. the "Father of Rad io" had removed
the howl.

Thereby lies the point of our third tale. This
"useless" howl was the one missing ingredient of
radio. From this howl phenomenon would
emerge every modern ins trument vita l to the
radio development of our times. T oday we cal l
it "feedback." It is the basis of a ll regenerat ive
am plifica tion and osci lla tion. Properly under­
stood and utilized in appropriate circuits. feed­
back was to revo lutionize the rad io ar t.

Feedback used in a regenerative detect or
circuit crea ted the long sought answer to highl y
sensitive radio receivers: feedbac k in a trans­
mitter type oscillator circui t generated con­
tinuous waves of radio freque ncy making
obsolete and ridiculous the crackling spark. the
sputtering arc. the sharp pitched whine of h igh
frequency generators: feedback in a receiver type
oscillator made possible heterodyne reception of
continuous waves a nd provided the clue to the
ingenious superheterodyne circuit. Feedback. a
potent genie possessing the magical powe r of
modern radio. lay dormant in de Forest".. audion
tube awaiting the master's hand .

The tube's crea tor had passed it by although
in late r years in ex post fac to a rgu ment he was
to cla im and win legal recognition of the feed­
back principle o n the bas is of his howl ing tele­
phone amplifie r circuits. Radio engineers knew
better: their accolades fo r the feedback discovery
went to a br illia nt elec trica l engineer. Edwi n H.
A rms trong, who a t the age of 22 d iscovered.
understood and paten ted the feedback princ iple.

Dr. l ee de Forest had won ete rna l fame fo r
his invention of the tr iode tube: honor and g.lor}
were rightfully his in recognition of this ou tstand­
ing achievement. but the true master who called
forth the great power of the audion was the
young man. E. H. Arms trong.

Pupin

Our final tale concerns the eminent teacher
and electrical inventor, Dr. Michael I. Pupin. His
long and honorable career touched on most of
the important elect rica l, wireless. and radio de­
velopme nts d iscovered over a period of 50 yea rs
from 1885 to the time o f his death in 1935.

Pupin was not a nat ive American, ha ving been
born in the peasant village of ldvo r, a Serbian
community located in wh at is now the country
of Yugoslavia. H is humble origin made more
remarkable the admirable achievements o f h is
life. His peasant pa rents were unable to read or
write and his native village offered an exceedingly
limited amount of forma l schooling.

Yet tiny Idvor provided P upin with several
unforgettable experiences instrumental in form­
ing the basis for his most im portant electrical
inventions. D uring the summers, free of school
affairs. he was trained as a herdsman. One of
his lessons required that he learn to signal



through the ground. Each boy he rdsman. widely
sepa rated with his fl ock. was taught to stri ke the
wooden handle of a long knife plunged deep into
the hard eart h. Communication too k place over
amazi ng dis ta nces. Pupin never ceased to specu­
late on the vibra tory phenomenon inherent in
th is simple communica tio ns system.

Another experience. never forgot ten. involved
the musical operations of the Serbian bagpiper ,
a prominent figure in every group of herdsmen.
Pupin 's interest was excited by the adjustme nts
or tuning of the bagpipes which brought fo rth
the diffe ring sou nds. These early contacts with
sou nd phenomena were to spark his creative
thought patterns throughout his life.

In 1874 Pupin arrived at Castle Garden
(southern tip of Manhattan ) after a rough steer­
age passage on the immigrant ship Westphal ia.
He was fi ftee n. had five cents to his name. spok e
no English. and had no friends or rela tives in
America ; but he did possess courage. brains and
it fascination with science. What had brought him
to America '! He wanted to try his fortune in the
land where Frankl in had pioneered electrical
knowledge.

His progress was rapid. In 1883 he was gradu­
ated from Columbia University with honors in
scie nce and a de termination to pursue the study
of Faraday and Maxwell. Pupin doggedly Icl­
lowed his bent ; it led him to gradua te studies at
Camb ridge Universi ty and Berlin University. He
learned from some of the most eminent physicists
of the era : von Helmholtz, teacher of Hertz;
John Tyndall. colleague of Farad ay; Gustav
Kirchhoff. formu lator of the resistance equations;
von Siemens. founder of the fam ous electr ical
company. His studies concluded. he was awarded
a Ph.D. degree from the University of Berlin
under the d irect ion of Helm holtz.

Return ing to America in 1889 he accepted a
position as an instructor in the new de partment
of Elect rical Enginee ring at Columbia Universi ty.
It was the beginning of a professional career
filled with exci ting research. o riginal invention.
and stim ulating teach ing. Man y of his students
went on to ill ustrious careers in rad io and elec­
tronics. Am ong these can be named Frederick
Vreeland. Edwi n Armstron g. Mrs. Lee de Forest
and Robert Millikan.

Pupin soon was engrossed in the study of al­
ternating currents. At th is time Professo r Hen ry
Rowland of Johns Hopkins University was en­
gaged in a monumental struggle to justify the
transmission of electrical power by the alter­
nating current system. Pushing ahead with
alternating current research. Rowland found
disto rtions in the a.c. when tha t current was
magnetizin g iron in elect rical power apparatus.
He conside red these d isto rtions to be caused by
harmonics of the fundamental frequency.

Pupin seized on this phenomenon so puzzl ing
to Rowland and decided to co nstruct elect rical
resonators to det ect the harmonics: he used par­
allel combina tio ns of inductance and ca pacity to
measure harmon ic frequencies. Ou t of this re­
search evolved a met hod of electrical tuning

Michael Pupin

which became fundamental in wireless and radio
operation. The former herdsman of ldvor had
not forgotten the native bagpiper "tuning" his
primitive goatskin instrument.

One of Pupin's greatest inventions was the
so-called Pupin telephone coil. It required a
tremendous amount of ma thematical ana lysis of
electrical moti ons and ca lled for highly percep­
tive reasoning to calculate the proper placing of
the co ils on long distance telephone lines. It was
a grea t achievement. The patent was sold to the
American Telephone and Telegraph Company
and earned him a good sum of mo ney and world­
wide fame.

Many years later Pupin admitted that the
physical principle underlying this complex in­
ven tion was taught to him by ldvor herdsmen.
In the outdoor classroom of his you th. Pupin
had learned that the firmer the earth between
two herdsme n. the louder the signal transmitted
by the vibra ting knife: in other terms the com­
pressibility of the medium was an important
factor in long distance transmission of the vibra­
tory waves. Applying th is reasoning to the tele­
phone problem. Pup in solved a long-stand ing
challenge of telephone engineers. The son of
ldvor peasants had not forgotten the herdsmen's
communication system.

Pupin always considered the earth or ground
connection of vita l importance in the transmis­
sion of intelligence by vibratory phenomena. In
later years whe n the detai ls of Marconi's achieve­
ments in wireless telegraphy reached him. he
showed litt le surpr ise. Marconi's simple yet
unique contribu tion W :'IS the co ncept of ground ing
both the Hertz sending osci llato r a ntenna and
the receiving de tector an tenna. T hus a loop W ;I';

formed . T he rad io currents leaping from a ntenna
to antenna and then returning through the earth

IColllillll£'d 011 page 89J
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A Cubical Quad Cum Vagi
BY RALPH TURNER' , VK5TR

This 20 meter antenna combines the features of the Quod and Yogi antennas
for simple construction and improved performance. The information given
is also valid for the conventional two element Quod and can help to improve

performance of these antennas.

T
il E two elemen t ' cubical quad is in the
wri ters o pinion the best all arou nd antenna
yet de vised. When assessed on a forward

ga in. angle of radia tion. front to back rat io. and
low initial cost, as compared to an y other type of
antenna. for sim ila r performance. it excels .

I have had so much success with the two ele­
ment quad that. a fter listening to G 3VNA. it
was decided to try his approach to quads.
G3VNA uses a Quad with two conventional ele­
menIs plus a Vagi type reflector and director.
As a result G3VNA puts the best and most con­
sistent signa l into VK5 land.

I have talked to many hams all over the world
who hav'e bui lt quads and have come to the
concl usion that only about 50% of them have
been sa tisfied th at the ir quads are really working
a t the ir peak performance. ~I ost think their quad
is working bu t they a re not confiden t enough to
say that they know tha t it is working 100%.

The reason for the failure to get a quad work­
ing properly is. in my opinion. due to four main
points which are as follows:

I. The exceptionally high Q of the reflector.
2. The fac t tha t it appears to be impossible to

accurately "grid dip" a quad radia tor.
3. The disastrous effec ts that metal spreaders

have o n the opera tion of a quad.
4. The interaction be tween the radiator anJ

re flecto r elements.
.2~ A ustra l A venue, Lind en Pa rk, So uth Aust ralia ,
Au slrali a .
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High Q

The two elements of a Quad could be viewed
as the two tuned circuits of a very high Q i.f.
transformer. where tu ning one coil detunes the
other. Those readers who have tried to band
pass a series of tight coupled i.f. transformers will
apprec ia te that trying to tune these circuits is like
a dog chasing its ta il.

T he Q of a quad reflector is so high tha t it is
prac tica lly impossible to tune it except by remote
means. the proximity of a hand bei ng sufficient
to move the resonant frequency many kc. If th is
effec t is clearly unde rstood you are on the way
to success wi th your quad.

Obviously the design of the refl ector should be
such tha t any a lterations that have to be made
to the length of th is element can be made with­
ou t too much pain or strain.

we found tha t using a load ing coil in place
of a tuning stub broadened out the cha racter­
istics of the reflec tor and was a whole lot easier
to adjust than a stub.

Grid Dipping Quad Radiaton

For some reason un known to the writer. a q uad
radiator wmlOI be grid di pped in the same rnan­
ner as a Vagi element. Th is pecu liar effect has
resulted in all sorts of varying lengths of ra dia tor
elements bei ng publ ished. We sugges t that the
lengths specified. 17'2 " on a ll sides. be strict ly
adhered to until final adj ustments are made. The



only method of de termining the resonant fre­
quency of a quad is by means of an s.w.r. meter.
The frequency indica ting the lowest s.w.r. is the
resonant frequency of the quad.

Metal Spreaders

The writer has not been able to make a quad
work efficiently when metal spreaders were used.
T he reason for th is effect is not know n.

Interaction Be tw ee n Elements

The quad is bas ically two high L . low C tuned
circuits with a high degree of cou pling between
the elements, and. as with any such circuit. the
tuning of one circuit detunes the other. Hence.
the advice that the lengths of the radiator must
be left alone until the correc t length of the re­
flector is de termined by means of adj usting the
loading coil.

Design

\Vell now so much for the why: now for the
how. For mechanical balance it is necessary to
have four elements on a quad. It is impractical to
have three elements. as the quad radiator would
he hard up agai nst the tower. o r alte rna tively the
weight of the ele ments on the boom would not
be evenly distributed. The Vagi elemen ts were
thought to be easier to co nstruct than additional
quad elements. but no claim is made for per­
fo rmance as compared to a four element quad.
Boom-c-As we had a light telescopic mast made
of th ree IS' sections. a portion of th is was used
as a boom. The IS' length of 2" o.d. was used
as the main boom. with the I S' of I ~ " o.d.
section cut in half and used as extensions to
mount the Vagi reflec tor and di rector. This pro­
cedure allows the spacing be tween the Vagi and
quad elements to be adjusted to some extent.

T he ends of the mai n boom are cu t every lh"
fo r a length of 2" and a rad iator hose clamp is
used to tighten the end of the main boom on to
the extension boom. When optimum spacing is
selected the two booms should be d rilled and
locked up with self-tapping screws.

----- . • 2" Boom

, '"...

Fig. l -~'ethod of mounti ng the Yogi reflecto r ond
director 10 the boom ends is shown above. Th e d etails

a re gIven in the text.

Ya~i Director and Retlectnr ~tounCin:::s--l n

order to mount the directors and reflectors on
the extension booms. a 3" length of I" o.d. X 16
gauge steel tu be is welded at right angles to the
boom. The boom end is fi led out to fi t and slightly
fl attened on two sides to meet the diameter of
the smaller tube.

A IS" length of 'J/g " wood dowel. well var­
nished. is passed through the 3" length of tube so
that six inches projects on each side of the mo unt­
ing. The Vagi elements slip over the wood dowel
to a length of 5" . This is shown in fig . I.
Yaa:i Elements-The Vagi elements consist of
four 12'lengths of I" o.d. X 16 gauge aluminum
tube. two for the reflector and two for the di­
rector. This length was chosen at random and
has no special significance. T he inboard end of
each element is cut in four places with a hack
saw to a length of 11h " fo r clamping purposes.
The tube is pushed over the piece of MI " dowel.
leaving a space of J" between the end of the tube
and the steel mount.

T he elements are clamped to the wood dowel
by means of two I H diameter hose clamps. These
clamps also serve to mount the loading coils.
Yaa:i Element Support-In order to prevent the
sag in the I" aluminum tubing. five S" T V type
stand-off insu lators are mounted along each ele­
me nt as shown in fig. 2. Two VH" diameter holes
are drilled approximately lh " in from the end of
the elements and a :# 16 wire loop tied through
each hole. Two lengths of 100 lb. nylon fishing
line are tied to one end. then passed through
the stand ofTs and tied to the other end of the
element. If the nylon is tied when the clement
has an upward curve the entire eleme nt should
become straight when mounted on the boom.

•

-=::::-1===1===1::::'51 '~ LO. 1_ .

Fig . 2- Th e director and reflector would sa g without
the support shown above. Nylon fi sh line, 100 lb .
weight, is st re tched through five 5" TV sto nd -off

insulators.

Quad Spide r- The quad spider is designed to
rota te on the boom; this enables the elements
to be strung by rotating the spreade rs like a wind­
mill and also allows the distance be tween the
quad elements to be varied easi ly.

The spider mount consists of a 12" length of
2!4" 18 gauge steel tube. Four pieces of I" i.d.
16 gauge steel tube. IS" long. are welded to the
mount in the form of a square as shown in fig. 3.
One end of each of the four pieces of tube are
fi led to fi t perfec tly before welding. It is highly
des irable to use a jig for setting up. as the tu be
wi ll move during weld ing and will not fi nish up
square.

When the spider is welded. four 3 /16" holes
should be drilled adjacent to each weld to allow
for drain out of any water that seeps into the
spider.

Two % " steel nuts are welded to the spider
mount to provide fi ..ving to the boom. These nut s
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are easily held in position for welding if the tube
is drilled and tapped fi rst and a stud sc rewed
through the nul and the tapped hole.

Spreaders

In the interes ts of economy and for reasons
previously sta ted the spreaders are ha lf of alumi­
num tubing and half of wood dowel. Bamboo
canes. where availab le. are idea l bu t a re not
read ily available in th is neck of the woods.

T he a luminum spreaders are six feet of I" o .d.
16 gauge lu be. T he wood spreaders a re six feet
of l~ " wood dowel whic h should be va rn ished
with three coats before assembly. The a luminum
spreader is pushed in to the spider for a dis tance
of -l H and held in position by means of two YH"
X lh" se lf-ta pping screws.

The wooden spreader is pushed into the end
of the a luminum spreader for a distance of four
inches and is held by means of two I;H " X lh"
se lf-ta pping screws. D ra in holes shou ld be dri lled
in the a luminum spreader adjacent to the end of
the wooden dowel on the two bottom spreaders.

Fig . 3-Dela ils a f the spider and sprea de rs. If bamboo
sprea de rs a re csed, cammerc iol spiders would be

suita ble.

Stringing Quad Elements

The qu ad elements consists of 68 'S" of # 14
bare copper wire . Other wire of simila r size will
do but stranded wire is preferred because of its
grea ter fle xibil ity. Two lengths of wire shou ld be
ru n o ut and pre-stre tched and marked a t 17'2 "
with plast ic insu la tion tape. Mark ing shou ld start
fro m the middle of the 69' to a llow for the ha lf
lengths o f wire fr om the bottom spreaders to the
feed and co il points. When the wire is marked
at the center po int two points M'7" each side of
the cente r should be marked. Now remove the
center mark ing and measure the other points .

In selecting the spreaders wh ich are to be at

the to p of the quad remember tha t you have to
tighten up the ~" set screws on the spide r after
the wire is fastened. These screws are more easily
tightened when they are projecting downwards.

Fasten the wire to the top spreade r by mea ns
of an insula ted sta ple. The staple is not ham ­
me red home bu t allows the wire to pass Ireely
through it. This allows the spreaders to be ad­
justed so tha t they are all in line and straight.
" he spreaders are now rotated like a wind mill
and the wire is fastened 10 each spreader.

II is wise to connec t the plastic termi nal block
to the two ends of the wire in orde r that the
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bottom side of the: wire may be set square. O nce
the wire has bee n fi xed at a ll fo ur po ints the
a rray ca n be checked for "squa reness" and the
sta ples driven home.

Both the q uad elements a re ide ntica l in length
of wire and method of fixing . The two q uad
elements should now be spaced 6' each side of
the ce nte r of the boom and the set screws locked
up . A boom mount is shown in fig . 4 . The fi nal
positi on of the clements is shown in fig . 5.

Fig . 4- The boom mount is made of a 2 foot length of
2" X 3 / 16" chonnel with four %" X 2" bol ts we ld
Q S shown . The c10mps are 2" X 3 / \6" . The support

pipe is b roced diagona lly by W ' X 3 /16" stack.

Square or Diamond

T he square type set up is used in preference to
to diamond owing to the difficulty ex perienced
with entangleme nt with guy wires when a dia­
mo nd sha pe was used. It has been stated tha t
the diamond se t up gives I db more gain but our
tower and guys did not allow a true compara tive
test.

Yagi loading Coils

As the Vagi elements a re shorter than the re­
quired electrical length. loading coi ls are neces­
sary . The director coil is II turns of # 14 copper.
wound I " in diameter over a 2" length. The Vagi
reflector coi l is 22 turns of # 14 wire. wound I"
in dia mete r over 4" . The ends of the coi ls projec t
for approx 2" and are hammered flat and slipped
under the I " diame ter hose clamp.

The Vagi elem ents should be pretuned to the
approx frequen cy by means of a grid d ip meter
before fix ing to the boom. Remember tha t in
mounting the Vagi elemen ts o n the boom the
coupling to the other elements will lower the
inductance of the loading coil and consequently
more turns on the loading coi l will be req uired .
We tuned our eleme nts to the desi red f requency
befo re mounting on the boom. with the coil wide
spaced and then squeezed the coil together to hit
the correct frequency when the e lements were
mou nted on the boom.

If a portable grid di p me te r is not availab le a
two turn link each end of a two conductor flexible
cable can be used to cou ple the Vagi loading coils
10 a grid dipper fo r accurate tun ing.

The Vagi reflector and direct or must be tuned
to be twee n 5% and 6% lower and higher re­
spec tive ly in frequency than the desired resonan t



frequency of the quad radiator. For example. if
the desired resonant frequency of the antenna
is 14.250 kc th e director wi ll be tu ned to 13.537
kc and the reflector to 14.962 kc . The an ten na
will not wo rk 100% unless these clements <Ire
correctly tuned lm the boons,

Quad Radiator Matching

W ith the di mensio ns given it was found that
the feed im pedence o f the q uad ra diator was
approx 38 oh ms. Our method of feed was to usc
a 70 ohm coax cable with a quarter wa ve m atch­
ing sec tio n o f 50 o h m coa x at the a nte nna end .

•
The impeda nce tra nsfo rmation is thus :

Z~ = VZr. Z.,

where Zm = I m ped a nce of required ),,/4 section.
ZL = Im ped a nce of Ieod line.
Z" = I mpeda nce of a n tenna feed point.

Z m = V'72.38 ~ 52.5 ohms

The q ua r te r wave section of 11 '6" lo ng and
shou ld be well spliced and so ldered to the 70
o h m coax and waterproofed with plastic tape.

Terminal Block

A pla stic ca ble connec to r is used to connect
both the feed po ints o n the q uad rad iato r and
the coi l o n the q uad reflector. Th is connector is
a hand y device and it simplified the re placement
o f the coax feed as th e cable usua lly breaks.
d ue to flexing by the wi nd. a t the feed po in t.

Quad Reflector loading Coil

In order to obtai n the correct electrical length
of the quad reflec to r it is considered that a coil
is easier to handle and adjust than a stub as it
does not flap around in the wind.

The coi l is 7~ turns o f # 14 copper wi re 11.4"
in diameter. air wound. and is adj us ted by m eans
of sq ueezing the turns to ge ther.

Reme mber th e previous warn ing: the Q of the
q uad re fl ector is so h igh th at the proxim ity of a
hand is sufficient to detune it many kc. T his ele­
ment should be roughly tuned for the maximum
front to back ratio by turni ng the an tenna back
o n to a fixed signal. Ad just the coil for m in imum
received signa l. Raise the q uad to its full heigh t
a nd check the F IB rat io . it should be in the
order o f 40 db. It wi ll pro bab ly be fou nd th a t
it is necessary to increase th e inductance of the

Fig . S-Ove ra ll view
and di me nsio ns of the
Yo g i -q uad. Th e '.4
wa ve matching stu b is
d e scribed in the text.
The q uod e lements
meas ure 17 ' 2" on all
sides. The coax Ieed.
line is supported by a
nylon line, to the
boom, to p revent sag.

- -72DCoo•

•

coi l slightly as the extra height above ground
will lower the effective inductance.

A simple method of checking the accuracy of
the setting of all co ils is to tape a 6" length
o f fe rrite rod a nd brass rod about 3" apart on
the e nd of a lo ng pole. This enables th e coi ls to
be checked at a much greater height tha n can be
done o therwise. Insert ing the ferrite rod will in­
crease the inducta nce and the brass rod will
decrease the ind uc ta nce a nd thereby indicate
which way the coi ls should be mo ved . Both the
ferrite a nd the brass rods should be co vered
wi th insulating mater ial to prevent shorting th e
turns o f the coils.

Resonant Frequency and S.W.R.

As no wa y has been fou nd by the writer to grid
d ip a q uad the method of checking the resonant
frequency is by means of an S.\ V.R. meter. With
homebrew meters m ake sure the meter will zero
o n a 70 o hm d um my load befo re starting to
test the antenna. Our S. \V.R. meter zeroed per­
fectly on low power, 20 watts. but would not
zero o n full power.

Starting at 14 .000 kc take readings of the
S.W.R. at 50 kc points up to 14.350 kc a nd plo t
the S .W.R. agains t the frequency. It shou ld he
found tha t th e S.W.R. is lowest o n 14.250 kc and
sho u ld be not m ore than I to 1.0 7 at th is fre­
quency. The S.\V.R. will rise rapidly each side of
the resonant frequency . If the indicated fre­
quency is other than desired. the quad radia tor
can be shortened by bridging out o ne corner or
lengthened by adding a piece of wire in th e bot­
tom sec tio n.

[Cominuctl nn page 92]

Photog raphs illustrating the use of plastic terminal
b loc ks fo r co n necting to the q uad reflecto r a nd d rive n

element.
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DURW ARD J. TUCKER', W5VU

A Com punion Piece For 110-40 JI S.S.H. Exciters.

Front vie w of the 10 ond 1.5 me ter s.s.b . t ran smitt ing
co nverter showing the eontro l pleeement, The knob to
the left of the p lo te meter is A M' . TUNf. to the right,
AM'. LOAD . The two lorge kno bs on the bottom 'ow o re ,
left. MIllEt t UNf a nd right, AM'. IANDSWlTCH . The eee.
trol above the IANDSWITCH se rve s to bypon the can·
verter for 3 ..5 and 7 m( aperotion . The togg le switch

(on troIs the fi la me nt vol tage .

•

sho uld be kept as low as possible in order to
keep d istortion at a minimum. The 6A B4 crystal
oscilla to r signa l should be fed into the control
grid of the 7360 tube at a peak voltage of from
5 to 10 volts.

T he 6AB4 crysta l oscilla tor uses a 10.350 kc
crysta l to reach the 14 megacycle band and a
17.450 kc crystal to reach the 21 megacycle band .
The crystal oscillator frequency of 10.350 kc

Two previous CO articles'" described the design and construction of on s.s.b.
generator, vLo., mixer, d. amplifiers, vox and the power supply of on exciter
covering 40 and 80 meters. Th is article covers a crystal osci/lator, mixer and
rJ . amplifiers necessary to cover 15 and 20 meters. Economy and simplicity
of design, without compromise of performance, was adhered to a s in the

original articles.

Transmitting Converter

for 10 and 15 M.

- 6q()6 Ki n li!!obury D rive, DaJ1a~. TU 3li.
t Tucker, D. J . &; Copeland . J . l.. "Singje S ideband
G enera tor Declgn," CO. Augu <,' . l l,ltoO. p . :!6.

' T ucker. D . J . &; Copeland . J . L . " A Sin(! le S ideband
E '-dter." CO, February. IQ(,2, n . ~4 .
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T
REM ENOOUS interest was shown in the
original article on single sideband gener­
ator design and construction covering the

speech amplifier. aud io band-pass filler. audio
phase-sh ift ne twork. 1600 kc r.f. crysta l osciIJa­
to r, r. f. ph asing network a nd IN3~ ba lanced
modulators. I The same interest is being given
to the second article on the complete exciter
covering 80 and 40 .~

Figure J shows a block d iagram of the J5 a nd
20 meter exciter unit (no. 5) covered by this
art icle as well as units I. 2. 3. a nd 4 previo usly
covered.

Mixer

little deliberation was required in selecting the
7360 beam-deflection tube as a balanced-mixer
since this tube was designed for s.s .b. transmitte r
and receiver use . Typical operating conditions
given by the manufacturer list oscillator suppres­
sion. thi rd order distortion. and four th order
disto rt ion each a t a pproxima te ly - 40 d b. T he
7360 has two deflecting-e lec trodes to which the
single sideband signal is fed.

In the 40 and 80 meter exciter the 1600 kc.
s.s.b. signal from the generator was m ixed with
a v.f.o. which had a frequency range from 5.1 mc
to 5.7 mc. In this instance the 40 and SO meter
excite r should be properly tuned for the 80 meter
band (3 .5 to 4 mc ) a nd its ou tput fed into the
deflector elec trodes of the 7360 mixer tube at a
peak voltage of from 2 to X volts. This voltage

A Sideband



'" '" "~-

"00 " 40 ·BOm

~
ss a EK" .,

/"' ,...;- ~G~..~ b el \lFO ro '~2'Ooo
I r 128Y;}{ E2f:i}-

'" I '" ~

'"8 'Dr.. ... .~

PO"~f /I€!4 )C . ,; OS(:." , S."",

'"
Fi g . l -Block d iag ra m of the complete s.s.b. excite r
that covers 80, 40. 20 a nd 15 meters. Only unit (5) is
described in this art icle ; th e o the rs hove been covered

in previous issu es of CO.

plus the 40·80 meter exciter fre quency of 3.650
kc pro perl y mixed in the 7360 mixer tube gives
an s.s.b. output fre quency of 14.000 kc which is
the low end of the 20 meter ba nd . T uning the
v.f.o. of the exci ter so that its output frequency
increases from 3.650 kc to 4,000 kc gives com­
plete coverage of the 20 me te r ba nd from 14.000
kc to 14.350 kc . Appropria te ca libra t ion of the
v.f.o . d ial (on the 40-80 meter exci ter) may be

readil y accomplished by logging the proper points
a lo ngside the calibra tion on the dia l for the
3.650-..LOOO kc portion of the SO meter dial
calibra tion. "! he 14.000 kc point is adjacent to the
3.fl50 kc point and the 14.350 kc point is adjacent
10 the 4.000 kc po int. Intermed ia te points be­
twee n 14.00U kc and 14.350 \.. C are si mi larly
logged.

T he crys tal oscillator frequency of 17A 50 kc
plus the 4U-SO mete r exciter fre quenc y of 3.550
kc properly mixed in the 73M) mixer tube gives
an s.s.b. output freque ncy of 2 1.000 kc, the low
end of the 15 mete r band. Tuning the v.f.o. of
the excite r so that its output freque ncy va ries
fro m 3.550 kc to 4.000 kc gives comple te cover­
age of the IS meter band from 2 1.000 kc to
21.450 kc . Ca libra tion of the v.f.o . d ial for this
band is accom plished in the same way as out­
lined for the 20 meie r hand .

Crystal Oscillato r

It has a lready been po inted out tha t the c rys ta l
osci lla tor is only required 10 supply a voltage of
5 to 10 volts peak to the contro l gri d of the
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Fig. 2- Circuit dia gram of the s.s.b. tr ansmitting converter for 10 and 15 meters. All resistors ore lh watt unless
otherwise noted; a ll capacitors greater than o ne are in mmf an d those sma ller tha n one are in mfd unless

othe rwise noted .

c., ( 3-1-8 mmf, Erie 532A.
C2.\ , C211-5O-50 mmf. Hammarlun d HFD-SO.
C4-1-7.5 mmf, Cent ralab 829-7.
Cs- 3.2-36 mmr, Hammarlund HF·35.
LI-2St. # 30 Formvo r wire on 7 /16"d. slug tuned

ce ramic form.
L2-15t. #30 Formva r wire on a 7 /16"d. slug tuned

ceramic fo rm.
L)-2Ot . # 28 Formvar bifila r woun d on lh" d . Notional

XR·50 for m.
l 4-3t. # 28 Formva r wire wound on cold e nd of l 3'

L5- 8 t. # 24 Formvar wire bifi la r wound of y," d . No.
tional XR-50 form.

L,- 3t. # 24 Fo rmva r wire woun d on cold end of Ls.
L]-3t. # 30 on the cold e nd of h .
L. -IOt. # 30 Formva r wire on lh" d . cera mic form.
L, - 8t. #30 Formva r wire o n Mt" d . ceramic form.
LIO-1 5t, ta p ped 01 9t., B&W #30 16 (32 t .p .i., I" di.)

or eqciv.
51-2 pole 2 pes., Mal lory 32225 or eqolv.
52- 6 pole, 2 pas., Centro lob PA2000 se ries o r eq vlv,
~- 1 pole 2 pos., shorting switch, Ce nt ro lob 1460 or

eq uiv,
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7360 mixer tube. and this is not d ifficult. In
doing thi s the plate voltage and subsequent plate
current of the oscillator tube should be kept
low. Since il is desirable 10 have a regula ted
screen voltage for the 2E26 ou tput tube. it b
not difficult to go one step furth er and provide
for a regulated pla te voltage for the crysta l
oscillator tube. The selectio n of a tube to use for
the crystal osc illa tor becomes almost a matter of
personal choice as a number of tubes are readi ly
available that will meet the above requirements.
I selected the 6A B4 in thi s instance. as it meets
the requirements very nicely.

R.F. Amplifier

Circuit losses are h igher an d gain is harder to
come by at 14 mc and 21 mc than at 4 and 7 mc.
lt was decided. therefore. to use a 12BY7A lube
in the intermediate amplifie r stage rather than
the 6HA6 used in the 40-80 meter exciter.

The 12HY7A is a high gain tube and care
should be used in the placement of its associa ted
circuitry and parts. The grid and plate circu it
coi ls (L r, L iI. and L !d are enclosed in shielded
cans and are mounted on the top of the chassis
in order to further isolate the grid and plate cir­
cuits of the 12BY7A tube. It might be necessary
to place a small shield across the bottom of the
tube socket (as was done with the 6BA6 stage
in the other exciter) o r even neut ralize the tube
if oscillation is encountered in this stage.

It should be noted that the input and output
circuits of th is stage are gang tuned and that
both the 15 and 20 meter bands are tuned without
the use of band switching coils. Small 1-7.5 mmf
trimmer capac ito rs were placed ac ross each of
the two tun ing capacitors in order to simplify
the problem of tracking in gang tuning these
two circuits.

2E26 Final Amplifier

The 2E26 final amplifier stage for the 15 and
20 meter exciter follows closely the design of
the 2E26 fina l amplifi er stage for the 40-80 meter
excite r. The on e main exception in the circuit
design is that neutra lization is inco rpo rated into
the 15-20 meter un it and it was not found nece s­
sa ry in the 40-80 mete r unit.

The inductance of L IlI and taps used is in­
flue nced by individual load requirements as well
as the selection of the plate tuning and fi xed load
capacitors across the output end of the in­
ductance. A B&W #30 16 one inch diameter air­
wound coil was used . Ten to fi fteen turns will be
req uired depending upon indi vidual circum­
stances. The tap poi nt for 2 1 mc should be de­
termined experimentally

Construction

The author has never been one to give minu te
constructional details unless they deal with a
specific problem or pitfall . The ave rage ham is
going to be governed. to a grea t extent. by what
he has on hand with which to build or construc t
the unit.

I . t • here are a few fac ts and de tai ls tha t. IS eu
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To p view of the 5.5.b. t ran sm itt ing co nverte r for 10 and
15 meters showing the general la yo ut . On the left we
ha ve the 6C4 crystal oscilla tor fo llowed by the 7360
mixer and 128Y7 amplifi er. The 2E26 is in the e n­
closure with the o utp ut pi-network . Th e two 0 82 regu-

la to rs a re on the rear lip.

should hold more than a passing interest to any
one who builds the uni t.

It is desirable to switch bands. say from 80
meters to 20 meters and back again with a mini­
mum amount of adjust ing or readjusting. This
can be done without reducing the output of the 80
meter signal to ba re minimum proportion s in
order not to overdrive the 7360 mixer tube. A
power reducing pad was placed in the coaxial r.f.
line at switch S'A fo r th is reason. Switch SIA and
S I R along with the power reducing pad were put
in the 2E26 compart ment in order to isolate the
high level r.I. input away from the relat ively low
level circuits of the other tubes where its presence
might bring o n undue problems.

The 7360 outpu t coi ls. L~ and Lil were bifil ar
wound in order to present a balanced output to
the 7360 mixer tu be.

II is desirable that the output signa l of the
crystal osci lla to r. the mixer and the 12BY7A
amp lifier be fairl y consta nt at the grid of the
2E26 for the 15 and 20 meter bands. In addi tion.
the signal should be reasonably equal over the
entire ran ge of each ba nd. The 14 me signal will,
in all probability, tend to be greater in amplitude
than the 2 1 mc signa l. The 14 mc signa l may
be reduced by inserting a resistor in series with
the 14 mc plate coi l. LJ, of the 6AB4 crystal
osc illa to r tube a t the base end of the coi l. Further
reductio n of the 14 mc signa l may be accorn­
plished by placing a swamping resistor across
ind uctance L1 • Uniform outpu t on each band ca n
be obtained by placing swamping res isto rs across
L I and L~ and by adjust ing the reso na nt point
of each coil toward one end of the ba nd as
condi tions dict ate. Further fl atening of the re­
spo nse of each ba nd may be had by repeating
th is process for coils L'J, and Li,.

Alignment

Considerable deta ils we re given on alignment
in the article on the 40·80 meter exci te r.e It is
not conside red th at th e alignment procedure for
the 15-20 mete r exciter is su fficie ntly different
from th at of the 40-80 meter exci te r to go into
deta ils on th is in th is a rtic le.

[Continued m l PClI!t' 89J



DX-ing Irom G-Land
BY L. H. THOMAS· , G6QB

A/though we 0/1 speak the same language and often, the same amateur-idiom.
there are great differences in the operating conditions here and those in
G-/and. G6QB, the OX Editor of Short Wave Magazine, attempts to clear up

some possible misunderstandings.

I
N the whole of the U nited Kingdom. which

lakes in six prefixes. we ha ve no more than
about 10.000 licensed amateurs. of whom

probably only 5.000 are regularly ac tive . Com­
pa ring th is with conditions in the U.S.A .• you
might think this puts the U.K. in the "ham's
paradise" class. But you would be wrong. since
many other circumstances corne into account.
chief among them being the proximity of so many
different European countries. But let us first talk
about the British amateurs themse lves.

Befo re the war there were only about 2.000 of
us. Hack in 1913. when G6QB (or rather ··6Q8 ·· )
took the air fo r the first time, there were probably
o nly flOO o r 700 stations actua lly o n the bands
then a va ila ble. Many U.S. sta tions seem curious
about our call-sign set-up, so let me first explain
th is .

The real Old Timers ( prio r to World Wa r I )
had calls consist ing o nly of three leiters. I believe
this was the custom all over the world. The first
British calls as we now know them used the figure
2 and two leiters. starting in sequence from 2AA
in 1919 or thereabouts. When the 2'5 were ex­
hausted, the authori ties for some reason skipped
to the figure 5. and then. when the 5 sequence
ran OU1, to 6. Up to some time well in the 1930's,
there were no British calls except 2'5. 5's and 6's
- a ll with two letters only. During the early
I 920's no prefixes were in use a nywhere. and the
state of affa irs in Europe was that a ny call be­
ginning with" was a Netherlands sta tio n: Ts
ca me from Italy. 4's from Belgium. 7's from
Denmark, 8\ from France a nd 9's from Switze r­
land. Other queer combinat ions such as S~IZZ

ha iled from Sweden. and EA R62 and the like
from Spain. But you will note how many of the
prefix numeral s have stuck. with ON4·s. HU9's.
PA0's practicall y tradit ional.

A round 1924 the era of worldwide OX opened
up. and with such fa ntastic sta tions as A ustral ians
a nd New Zealanders actuall y be ing hea rd in
Europe it was obviously necessary to invent some
prefixes. T his was done. and we hud the U.S.A.
sta t ions signing ··U·'. C a nadia ns "C', Au strali ans
" A" a nd so on. There: was some ove rla ppi ng and
m uch confusion. The next step was the me o f
Continenta l pre fix es. under which U's and C's
- 1116 w tncnetsea Roa d . H a~ l in lt.., Su....ell . Engfand .

became NU's and NC's. Australians OA's. Bra­
zilia ns SB·s. and the like. We o urselves signed
" EG ··. And the n came order once more. and by
1925-29 the begin ning of the present series of
prefixes was in being, a lthough no one would
ever have predicted that more than 100 countries
would emerge!

But thi s is digressing. The main point is that
by 1930 we had G2's. G5's and G6's. all w ith
two letters. Anyone you hear holding such a call
is pretty surely a n O ld Timer. In the mid-1 930's
the first GS 's appeared, followed by G3's a nd
finally, just before the war, G4's-stiJl all with
two letters. Ma ny three-letter ca lls beginning with
G2 had been issued, but these fellows had licenses
for dummy loads only. Thcy were known as
"A rtificia l Ae rial " licenses; no rad ia tion was pe r­
mitted, and the alloca tio n of a call-sign was ob­
viously just a ma tter of being able to identify
a nyone who stra yed and coupled the th ing up to
a n antenna. ( ~Iany d id! )

The PO$t.War Scene

T hen, o n Se ptember I. 1939, came the big
shut-down. All licences were cancelled. most of
the gear was impounded (and . incidentally. very
nicely stored a nd returned in perfect condition
after more than six yea rs) . And. with the issue o f
licences aga in in January 1946, our G .P.O. as­
tounded us by sta r ting on a th rec-Iener G3 series
for a ll new licensees. T he G3's now outnumbe r
the rest of us by a vast majority. but in 1946 the y
were oddities. Grs with three letters also began
to a ppea r- these were the old dummy-aerial
fellows who had now qualified for a full license.

The vast renaissance of amateur radio in 1946
and the fo llowi ng yea rs was of course largely due
10 the number of young men who had trained in
so me form of communicat ion while in the Serv­
ices. Those with certa in qual ifications did not
ha ve to pass a technical test : o the rs d id not have
to pass the ~I orse test : and in certain cases both
tests were waived. The G3's poured out a nd the
sta tions came on the a ir in appare ntly limitless
nu mbers. com pared with the selec t few of the
pre-wa r years.

A ll th is explains. of course, wh y you ca n work
six G 's in the same town a nd find that the y all
have different types of call-sign-we have no
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"districts" over here. but we CUll give you some
36 di fferent prefixes for WPX, when you start
looking fo r GC6's, G~15's, G DS's and the like.

QRM

Befo re the war we used to think we knew what
Q RM mean t. Certain European countries with
fairly lax regu lations had been notable for the
raw a.c. notes emanating from them. and what
we should now designate as T 6 was considered
quite a pleasant noise if it came from certain of
these primitives. (After all. the famous leon
Deloy, 8AB , made the first contact between
France and the U.S.A. with a 25-cycle a.c. power
supply .. . you could count the dots in each of
his dashes")

But as the post-war boom rode on, and the
bands really filled up. a new menace was let
loose-the v.f.o. Netting had been a rarity before
the war. You got a crystal as nea r the band-edge
as possible and called CQ. then listened slowly
up the band for a possible repl y. After the war
netting was universally adopted. which would
have been a good thing if everyone had known
how to bui ld a stable v.f.o. But our fr iends. the
primitives. simply slapped some so rt of an oscil­
lator together. slammed on some sort of a power
supply, and let rip. Hence we had notes that were
basically about T 5 or T6 all over the place. but
they didn't even stay in one place; the y crept,
they chirped, the y clicked- and many of them
are still doing just that.

When you call a G station and he doesn't come
back, just try to imagine some of the QRM that
may have been masking you. You probably
wouldn't hear it over there. for these gentlemen
with the horrible signals seem to have mastered
the problem of cutting out their low-angle radia­
tion and developing maximum efficiency in the
short-skip region! And the same applies to the ir
reception. since a G will often call a W. or other
OX, only to be answered by a clutter of these
horrid no ises. the perpetrators of which ca n ob­
viously only hear moderately local signals. DX
is a closed book to them. and they form a sort
of all-pervading curtain of raucous noise through
which the OX work has to take place, with both
ends pretending that the noise isn't really there.

This is one of our ma in problems in G -Iand.
Whereas in short-skip conditions in the States you
may have lots of trouble from lots of signals in
a distan t call area. they are at least clean signals
(or so we. over here, fondly imagine them to be!)
But a skip of 600-900 miles puts us within range
of LA. SM, OZ, O H, UA , SP, LZ, YO. YU. I.
EA. OL. OM. DE. and so on. Some of these
countries are truly notable for clean signals. es­
pecially the Scandinavians. And th is has always
been so, right from the early days. LA's, OZ's,
SM's and OH's, take a bow! Right at the other
end of the scale are . . . well. you probably know,
so we won't mention them.

The Powe r Situat ion

Here in G -Iand our power limit is an input of
150 watts to the final stage, and this is rigorously
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enforced. ( In general . it is strictly adhered to
without the need for any enforcement-but there
are exceptions here. as everywhere else.)
Man y of the Europeans have no such limit and
can run up to 500 watts and more. But the worst
of all are the countries that obviously have littl e
or no supervision- no equivalent of the FCC or
our G PO-and what some of their stations usc
is anybody's guess.

So we are under a little disadvantage with th is
150·wattlimil. However. much better a 150 wall
station with an effic ient antenna system than a
kilowatt and a mismatch. and the limit has at
least made us very ante nna-conscious. Listening
to the great welter of signa ls from the States,
when the DX bands are open. we naturally find
the usual outstanding signals. but it is surprising
how often the y do not turn out to be the kilowatt
boys. Many a time it happens that one of the
very strongest on the band will come back and
describe his rig as "150 watts to 3·e1 . beam" or
even. in certain conditions. to a d ipole or a
ground -plane. Conversely, a station from which
the signals are no better than most of the ot hers.
and sometimes eve n weaker, wi ll often confess
to the use of a kilowatt. We spend a lot of time
wondering where some of those surplus walls arc
going to.

With a worldwide limit of 150 walls, we are
convinced that no one would be worse off. and
a great number would be better off-if only be­
cause they were forced to re-think the ir antenna
situation. Certainly the worldwide Q RM level
would be reduced, though possibly not by much .
having regard to some of those splendid J50·wall
signals referred to.

Ante nnas

In general, the average G has far less space
around his house than many of the \V stations
Admittedly there are probably far more of you
fellows in apartment blocks than there are of us
in similar circumstances; but some of the monster
beams that we hear of, and see in your illustra­
tions, are just not possible over here. There are
also some nasty sets of town-planning regu la­
tions which prohibit the use of even a 30-foot
role in some cases. Properly fabricated towers
arc a rarity; poles or masts higher than 50 feet
are almost as scarce; and the vast majority of
Quads or Yag i beams are no more than th irty
feet high. Also a surprisingly large number of
hams over here use simple dipoles or possibly
long wires . In ma ny cases where the neighbors
would not tolerate a steel lattice tower in one's
backyard. they will not raise an objection to
two slender poles and a long wire actua lly cross­
ing their property.

Of course. stations located in the open country
he re have the same opportunities as in the U.S.A.
II just happens that the vast majority of ham
stations are situated in tightly-populated areas.
and thi s probably holds good all over the world.
(But there are undoubtedly more highly-sited
rotary beams in the city of Los Angeles than in
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The new SX· 11 7 rece iver (le ft). Starting et
th e to p le ft , wo rk ing down and to th e r ig~ .

are the fo llow ing con trol s: I . J . GAIN, llTAL SIo·

ll CTOI (fo r a UJlilialY ranges), 'IlUIlI CTOIl .

phone jack , ..... 1'010 SlUCTO., C .... u ......n .ISlT,

lUN ING, .... Nl a nd CAL O N-O H, JUNCTION

selector, ' .J .O . TUNI, SllICTlV"" NOTCH

U IQUI NC,. a nd A.J . ' AIN . The d ia l wi ndow
for the calibrated K a le is o n t he left with
th e S-mete r on t he rig ht 01 Ihe lop . The
do" o n th e tuning Ic nob slc ir t represe nt Ire ­
quency incre me n" of a pp roxi ma tely 1 Itc.

CO Reviews:-
The Hallicrafters SX-1l7 Receiver

and HT-44 Transmitter

T
il E Hallic ra fters SX-117 Rece iver a nd
HT-44 T ransm itter a re med ium-priced
high-quality com panion units which may

be ope ra ted individua lly with indepe ndent fre­
quency control o r wh ich may be used together
in a transcei ve co mbina tion with the transmit­
ter's frequency contro lled by the receiver. Full
cove rage of a ll the ama teur bands from 3.5
th rough 30 mc is provided for s.s.b.• a .m. and
c.w. ope ra tion. Accuratel y calibrated general­
frequency coverage from 3 to 28 mc is also avail ­
a ble with the receiver on an optio nal basis.

The SX-11 7 receive r has a sel f-conta ined so lid­
sta te a .c. power su pply. while the HT·44 trans­
mitter is opera ted from the Model PS-150·120
60-cycle a.c. power supply which al so houses a
loudspeaker. O nly the add it ion of a microphone.
ke y a nd antenna is needed for a com plete 200­
wall s ta tion setu p.

SX.117 Receiver

The SX- t I7 basica lly is a ham-band-only re­
ceiver; howeve r, a wwv-range ( 10 mc ) is in­
eluded a long with four se pa ra te auxiliary he tero­
dyning crystal posit io ns for coverage o n anyone

of four selected 500 kc ba nd segments. o ther
than the amate ur bands. to provide a ny addi­
tionall y desired frequency ra nges between 3 and
28 mc. Facilities a re a lso provided for fixed­
channe l recept ion using the v.f.o. as a c rystal­
locked oscillator. A separa te outboard unit . the
Model HA - IO I.F /MF Tuner. a lso is available
for extending the frequenc y range down to
85 kc.

The SX-11 7 includes many features found in
its big brother , the SX ·11 5.1 It is a trip le-conver­
sio n superhetrodyne with a transmitter-t ype
v.f.o. a nd crysta l-controlled first and th ird con­
vers ion oscilla to rs. A high orde r of mechanical
and electrical s ta bility assures d rif t-free o pe ra­
tion . The tuning rate is the sa me for all bands.
These a re arra nged in 500 kc segme nts and the
tun ing mechan ism. us ing a combina tion o f pinch
and gea r d rive. provides backlash-free opera tio n.

Se lec tivity is var iable in th ree ste ps to furn ish
a 500 cycle. 2.5 kc or a 5 kc bandw idth at 6 db
down . A variable T-Notch fi lte r is included to
elimi na te in lerfe ring hetrodynes or bea t notes.

le Q Revle ws ; The Ha ntcra n e rs SX-t I S Rece ive r. CQ,
~I arch . 1964, pa ge 41'.

= /The HT-"" tra nsmitter (rig ht) matches the
SX·117 receiver. Starti ng 01 Ihe lOp left ,
wo rlc ing d ow n and aero" to th e right, the
controls a re : VfO nUCTo., MIC G AI N, O ' U A·

TIO N switch , WIIC connecto r, JU NCTION swi tch,
c .... L1••An u s n , TUNINl'Oo, c .... L1 ......n u vu,

. .... 1'01 0 selector. 'lO ll DIlA' O. IVU TU NIN G, • . J

u Yn and J I NAl TUN ING.
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Top view of the SX·117 rece iver. The gonged ... .1.0.
and ve ric b le i.I, tun ing capacitor is just to the righ l
of center. Th e ouxiliory-<rystol sockets ore 01 uppe r
rig ht with a plug-in type of crysiol ca librator se t be­
tween these Gnd th e fjve heterodyning crystals see n
toward the foreground . Th e b.f .0. coil is in the ro und

ho rizon to I con a t the upper left .

A produc t detector is provided for s.s.b. and
c.w. Either upper or lower sideband may be
selected. Conventional double-sideband a.m.
reception may be obtained wit h a separa te en­
velopc detec to r. A n effective s.s.b. Zc .w. i.f. noise
lim iter also is inciuded.v The b.f.o. is tunable
from the fron t panel.

A bu ilt -in 100 kc c rysta l ca libra tor provides
accura te freque ncy markers against which the

receiver tu ning dia l rna)' be precise ly indexed by
means of a calib ration control which adjusts the
v.f.o. frequency instead of mechanically shift ing
the fiducial hairline off center.

Amplified a.v.c. wi th a fast attack has a slow•
release time for s.s.b.Zc.w. and a fa :'tt release
fur a .m.

Culibrat lon

The main tuning dia l is cal ibrated in 5 kc
increments spaced about !4" apart. Two scales
appear o n the d ial , namely : o-soo kc (black}
and SOO- IOOO kc ( red) . If the band used starts
a t an even me gacycle, the frequency is read on
the black scale . For a band sta rting at a 0 .5 rnc
point. the red sca le is used. T he skirt on the
vernier- luning knob is di vided into 15 segments
spaced 7 / 16" apart. Each d ivi sion represents a
frequency inc rement of approximately I kc.

Other Specifications

Other specifica tions are:
Srabitity: Rette r than 300 cycles after warmup.
I .F. Signal R ejection: Mo re than 50 db.
In-bond Tweet...: Equivalent to less than 0.5 p v
signal (in the amateur bands).
A .P, Output Power: -~4 walt at less than 10%
distortion.
A .V.C. Figure o j M erit: More than 80 db.
A ntrnna t ntnu t mpedance: 50 to 70 ohms un­
balanced.
A .F, Ontpur l mpedunce: 3.2 and SOO ohms.
Head phone output for 50 to 2000 o hm phones.
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Fig . I-Block diogro m of the SX-117 lineup. R.I. ampli­
fier, V" fe eds the inp ut sig na l to the first miller, V 1,
where it is combined with approp riate heterodyning
freq uencies for the omote ur bands, form crystal esetl­
lata r V " ta p roduce U . \ igna ls in the 6 .5 to 6 .0 mc
ra nge . Th ese are amplifi ed by the ...oriab le U . ampl i.
fier. V At and in tu rn a re mill ed in Vs with the ... .1 .0.
which ope rates from 4.35 to 4.85 mc to p roduce a filled
U . of 1650 kc. This is amplifi ed by V 1 and is pan ed on
to mille r V . where heterodyning with the lewer-side­
band crysta l of 1600 ke, or the uppe r-sidebond crystal
of 1700 ltc, produces the lost U . of 50.75 kc. Befo re
g oing on to the ...a riable-se lectivity U . omplifie r, V,.

the \ igna l passes thro ugh a ...ari ab le r -oeteh fi lte r
which provid es a min imum of SO db rejection ot any
o ne se lected frequency in the U . rong e. Fo r s.s.b . a nd
c.w. the 50.75 kc sig na l is demod ula ted by the product
detector an d the b.f.o., VIl, an d the resu lting aud io
is p roduced th rough Vu . For a .m. th e signa l is de­
mod ulated by the en...elope detector. Vlo. a nd posses
on to the 0 .1. system. Am plified a .v,c. is obtained fro m
VII. Th e e .v.e. time constan t is a utoma tica lly chongI'd
when the functio n switch is se t fo r the ...a rious modes
of operation . CRl and CR1 comprise a solid sta te s.s.b./
c.w. U . noise limiter, It also can be used with a .m.
Th e block d iag ram of the HT-44 is sho wn in fig. 2,
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Po wer Consumption: 70 watts from a 117 v, 60
c.p.s. a.c. sou rce.

With the exception of the headphone output.
which is a standard phone jack on the panel, the
output circuits appear on a terminal strip on the
rea r apron along with auxi liary remote sta ndby­
control terminals. The antenna connector is a
pheno-type jack. as are those for the v.f.o. and
crysta l oscilla tor outputs which are needed for
transceiver opera tion when the HT-44 trans­
mitter is used in conjunction with the SX-11 7.
An addit ional phone-type jack is used for the
low-frequency input from the outboard HA-1O
unit . A fuse and chassis-ground terminal are
also located at the rear.

HT-44 Transmitter

The HT-·U Transmitter is a 200 watt-input
unit with selectable upper or lower s.s.b., con­
ventional d.s.b. a .m. and break-in c.w.• com­
pletely covering all the amateur bands from 3.5
th rough 30 me. Power output is rated at 100 to
130 watts on c.w. and s.s.b. ( p.e.p.) and 25 to
35 watts ca rrier for a.m.

As in the 5X-11 7 receiver, each tun ing range
covers a 500 kc amateur-band segment controlled
by a stab le v.f.o. with a similar dial and calibra­
tion-control arrangement hav ing an equal degree
of frequency stabi lity, readability and calibra­
tion accuracy.

Top view of th e HT-44 tran smitter. The carrie r genera
tor and 0.1 . sta ges are in th e foreg round at the right .
The v.c.x. section is at th e up pe r right. The v.f.o . is
near the d ial at the upper cen te r. Th e line of tubes
and i.f . tra nsfo rme rs runni ng crosswise mok . s up th.
d . st ring with th e dri.... r coils in the cons ..... ith th e
ho les on top. Heterodyning crystals are at upper left.
The finol a mplifier comportment is in th e foreground .

5_'''-11. Generation

T he phasing me thod of s.s.b. generation is
employed along with special audio filtering, pro­
viding excellent speech quality with a minimum
of 30 db unwanted-sideband suppression over the
speech range and with 3rd and 5th o rder d isto r­
tion products down in excess of 30 db. Carrier
suppress ion is ra ted at 50 db and output from
unwa nted beats at - 55 db below max imum
output.

Amplified Automatic Level Control (a.a.l .c. )
is employed which is fast-acting and which
minimizes nat-topping and splatte r which might
otherwise result from excessive a.f. ga in. Up to
12 db of compression is obtai nable to ensure
maximum talk -power with a clean signa l.

Manual ( rnox )• full voice cont rol (vox).
push-to-talk { p. t. t.) or c.w. break-in operation
ma y be used. The vox level and anti-trip controls
are internal adjustme nts. readily accessible. while
the vox delay for phone and c.w. break in is con­
trolled by a conveniently located knob on the
panel.

Performance
Performance of the SX- 117 was fou nd to be

up to specifications and in some cases bette r.
Measurernents indicated the fo llowing :

Sensitivity on a.m. for the In-meter band was
a little less than I p'V for a 10 db signa l- to-noise
ra tio (s lightly better on the other bands) . Fo r
c.w. and a.m. it was 0.5 p'V or less fo r the same
noise rat io.

The sideband suppression was - 30 db at I
kc (2.5 kc selectivity position).

I.f. Signal rejec tion (6-6.5 mc) was 50 db
with the 40-meter band in use. better than 70
db on all other bands. The only in-band tweets
found on any of the amateur bands appeared at
14.135 and 28.900 kc (in the only to-meter seg­
ment checked) and were equivalent to a signa l
level of less than 0.25 uv ,

The receiver gain varied over a spread of t t
db. depending on the band in use. Likewise, sig­
nal inputs of from t 30 to 500 p'V were required
to produce an S-9 meter read ing. Below 5-9 the
incrementa l readings were higher than the actual
signal-level changes.

In respect to the a.v.c.. ac tion is very smooth.
The a.f. output level increased an average of 9
db for an input-level rise of 66 db (5 uv to 10,000
p. v ) and 15 db for an 80 db increase ( 1 p'V to
1O.000 .v ) .

Mechanical and elec trica l stabili ty. calibra­
tion and frequency readout were well with in
specifica tions. Line voltage changes of ± 10%
produced less than a 50 c.p.s. frequency shift
even though voltage regulation is not employed.

General Coverage Use

Use of the au xiliary crystal posruons for re­
ceptio n on ranges outside of the amateu r bands
was not checked . In this regard. howe ver. it
should be noted that o peration at 1600 kc. 1650
kc, 1700 kc and in the range from 5.5 to 7 me
is not recommended due to the possibility of
interference from the various oscillator fre­
quencies wh ich fall at these poin ts or due to
o ther conflicts rela ted to the variable i.f. system.
The instruc tion manual contains a chart with the
needed tuning and auxiliary-crysta l information
fo r all the possible ranges between 3 and 30 mc.
Data fo r segments between K5 kc and 3 me. using
the H A · lO outboard tuner, is also gi ven.

•

--. - ­. ..

August, 1964 • CQ • 51



I I 'I.""" ;:::16 ·...- "'.'- rA--lit. t12411 ,..'" 1,. 2i2&l7 I ~ 121lf6 ",. \6(4 8 '" I28YJa " I2SY:'r. '"
~

Phose Shit
II

lbiQ;IQII. , -_. 801. Mod. hi ....... IF. .... 1M '" ,,-
II Co••

"~ L -~._.~
V, ,~ •

c[ -ec '-S- O' .

"- ~12AT7 A.A.L.c. v,. t6EA8 r_ FIfIGI '-Tu _ "".. <AU: ... C~

I S, -------
S,

•.u "..- - , ~ 12A;O& .... lIlA. ' ~t" ... 90" 1..1', '" . .,. r.: _I f- , ..Ut....
t~ ~ 2ft/J >-

L_ _
~ $110" ._------ -----_.. •... t-- So .... So_ '-' ~,...... ... ' '''. f I • ..... .

.. ,
! ,-

CO' ~Od'

p".'12AXn. \Iuo. l12.4T I iii", \6EIt* ~. i l2AT7 "
FOlIO .. . ,

CO_ -- --...... \o()l< A..... \ol'J_ ~,. _... .,(ll< ~, 1'0110_ V,~

-- -- t2A1 1. - --
'" ............'U, ""-

"'~(UNI I"""'"j--J....\.....H....I<-

r- r- I.

E] Il 1'.0- Sft 'lei.., 1r I • AN· 'to _"'0 _10o - ... 6·6.~....... ..... iIlK•. ... ~ 0
1

0 0 •• 1D Sl< 1I7 / 111 S_ LIT-_. IIFQ. UOI. OK. .d:.oc.... ""' ....•

Fig _ 2- Block diagram of the HT·44 trans mitter. Al­
tho ugh ill phasing type of sideband generator besic.
ally is Q conventional arrangement, it does have some
features not a lways found elsewhere.

The 0.1. section hos plenty of gain for the micro­
phone signal. due to the use of ,hree stages of speech
a mplification in V, a nd V llt . A low·pon e .I. filter is
used ofter the speech amp lifi e r to elimina te a udio
co mpo nenh above 3000 e.p.s. a nd the reby im prove the
dy nam ic unwented -sldebond suppression a t the highe r
a ud io frequencies . It also minimizes the possib ility of
distortion prod uch a t this point . The 90.degree 0.1.
phose·shift ne twork and the c .I. modulator are con­
ventional, while the balanced modulator is well stcbil­
ired with the use of four triodes in V , and V, .

The corrier frequency is generated at 1650 kc by
the crysta l-controlled oscillator V IA. The crystal fre­
quency may be " rubbe red" for precise frequency
olign ment when tro nsceiver operation is employed in
conjunction with the SX-11 7 . This e li mi notes the need
for 0 50.75 kc stage to lock in with th e receiver fre -

Transcelve Operutlon
A special feature of the HT-44 is that it can

be operated as a "sla ve" to the SX·117 recei ..-er
for transceive-type of service. With the proper
cables (Hallicrafter CA-44 ) installed between
the two units. either transceive or independent
freq uency control may be instantaneously chosen
by means of a v.f.o.cselector on the panel. When
independent operation is co nducted. a calibrat­
ing. o r spotting, position with a level control is
available on the panel in order that the trans­
mitter frequency may be heard in the receiver
for precisely setting the frequency to that of
another signal.

Transceiver operat ion requires that coaxial
cables of a specific type and length be used for
interconnecting the oscilla tor feeds Irom the
SX- 117 to the H r -44. Also. the b.f'.o. control on
the SX-I 17 mu st be set so that zero bea t (e asily

quencies. Th e d . phose-shift network is the LIe type .
The output of the balanced modulotor is mixed in

V, with the " .35 to " .85 mc signals of the v.f.o., Vlo­
to produce on i.f . of 6 to 6.5 mc for which V7A is a
bandpass amplifier. Mixing of the i.f . with app ropriote
heterodyning frequencies (from crystal oscillator Vn) in
V. produces the amateur-bond frequencies fo r the
driver, V" a nd the fi nal a mplifier which cans;s" of
para lleled 60QS's, V I6 a nd V17• The fi nal tonk e mploys
a pi network having a f oed o utput im pedan ce for
motch ing into a SO ohm load .

A.m. operation is produced by the customa ry method
of d isabling one of the oudio modulators end un·
balancing the carrier; however, a departure in this
respect is that the arrangement automatically fixes the
corrier level at the balanced modulator (when th e
function switch ;s at ... ."" .) to the proper point fal
100% mod ula tion, while on _.F .-LEVn panel control is
used to odjust the to tal a .m. drive fro m the ou tput of
the bala nced mod ulator to the proper operating powe r
leve l for the fi na l amplifier.

checked using the crystal calibrator) is main­
tained when the fuction switch is shifted from
US 8 to l S8 . Following this. the carrier generator
frequency ( 1650 kc in the HT-44 ) mu st be cor­
rectly set so that exact frequency correlat ion be­
tween the receiver and the transmitter is ob­
tained. T his adjustment is made while listening
to a beat note on the receiver obtained from the
transmitte r. Once this has been done. no read­
justment is required unless it is later found that
the receiver and transmitter frequencies do not
coincide.

No difficult ies were experienced with trans­
ceiver work after these steps were concluded. The
abilit y to instaneousl y sw itch to transceive or
independent operation provides a convenient and
smoo th degree of ffexibil ity.

Tillie U p

T uneup IS conduc ted usmg the c.w. position
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and applying a small amount of r .f. drive by
means of the drive-level control and then re­
sonating the driver and final amplifier circuits
for peak outputs as indicated by the relative out­
put-power meter on the panel.

For c.w.• the drive level is than advanced to
just below the point of output saturation. For
a.m. it is adjusted to one half the meter reading
found for c.w. With s.s.b.. the drive-level control
is disabled by the function switch and the mic
gain is advanced to the point where voice peaks
kick the meter up to about half-scale.

The fact that low drive is available for tuneup
eliminates the need for a quick tuneup time to
minimize the possib il ity of damage to the final
amplifier tubes.

Connectors

A panel-mounted receptacle accepts an Am­
phenol 80-MC2M two-terminal connector for a
high impedance microphone and its associated
push-to-talk switch. The mic-gain control is 10-­
cated on the panel.

A rear chassis-mounted eleven-pin accessory­
control socket accepts an Amphenol 86-P~111

plug (supplied with the unit) for connecting
anti-Irip circuits to the receiver and for connec­
tions to accessory contacts on the V.o.X. relay
which provide two s.p.d.t. functions and one
s.p.d. t. function with the pole (arm) grounded.
A termi na l on the socket also provides for
receiver muting. Another terminal is available
for con necting a n externa l manual-operations
switch, such as a foot con trol or a c.w, key;
however, a separa te key jack is also located at
the rear.

Phone -type jacks are used for the antenna and
a nd the 5X-1 17 v.f.o. and crystal oscillator out­
puts. A cutout is punched in the chassis to allow
the installation of an 50-239 co nnector for the
antenna. if preferred. Cutouts also are provided
for an addit ional receiver-antenna phono jack
and an internal antenna-changeover relay.

Performance
T he maximum output power (c.w. and s.s.b..

p.e.p.) measured between 120 and 100 watts.
with the lower readings experienced on the
higher frequency bands. Carrier for a .m. was a
little over 25 watts.

Unwanted sideband suppression is specified as
50 db or more at I kc and a minimum of 30 db
from 500 to 2500 c.p.s. Envelope patterns seen on
a 5" oscilloscope indicated the best suppression
at any point to be a little over 40 db; however.
close to 40 db was maintained over the whole
audio range from 500 to 2200 c.p.s.. dropping
to near 35 db at 300 and 2500 c.p.s. In effect
this is better, especially since good suppression is
maintained down to the lower audio frequencies,
making simultaneous upper and lower sideband
QSO's on the same frequency more practical.
Besides th is. the sideband suppression remained
the same when sidebands were switched. Any-

one who has attempted the precise align ment of
a phasi ng exci ter no doubt has experienced the
difficulty of obtaining a reasonably uniform high
degree of sideband suppression at all frequencies
in the speech range while at the same time main­
taining such performance when sidebands are
switched.

Another interesting observation was that the
carrier remained balanced out at all audio-input
signal levels, a situat ion which is not always ex­
perienced, regardless of the method of s.s.b. gen­
eration. as stable carrier suppression mainly is
a function of the balanced modulator.

The speech quality of the HT -4.. sounds most
pleasant and rounded out which is made pos­
sible by the use of the phasing system whereby
it is feasible to transmit lower audio frequencies
(without inferior sideband suppression) than can
de done with many filter-type systems. The re­
sult is a more natural sounding speech quality
without harshness.

V.o.x. and c.w. keying performed excellently.
The a.a.l.c provides a consistently good signal
punch. 0 evidence of flat-topping was observed,
even when an excessive amount of a.a.l.c. was
used.

Although ruggedly constructed. the 5X-117
and HT-44 are relatively light in weight. that of
the former being 18 Y.z lbs., and that of the latter
t6~ lbs. Each uni t is enclosed in a gray wrap­
around type of cabinet which is perforated for
good venti lation. The top and bottom pla tes are
easi ly removable. each requ iring only a quarter
turn of four mount ing screws. T his assures read y
access to all parts above and below the chassis
without necessitating removal of the unit fro m
the cabinet. Dimensions are: 7oM" h. X 15" w.
X 14-14 " d. The panels a re finished in a combi­
nation of black. silver and gray with Hall icraft­
er's neat and functional styling.

The manufacturer has done a fine job in pro­
viding quality units having a high degree of
flexibility and covering a wide sco pe of opera­
tions while still keeping the price down to a
medium level. While some of the features are
optional at additional cost. it should be recog­
nized that this approach must be taken to elim­
inate the need for a higher investment in addi­
tions which may not actually be required.

The SX·117 receiver is priced at 379.95 and
the HT-44 at 395.00. Each unit is supplied with
crystals for the 3.5, 7, 14 and 21 mc amateur
bands and for the 28.5 to 29.0 mc segment of
10-meter band. Crystals are available for other
to-meter band segments and for the auxiliary
ranges of the receiver ( type CR-18U for up to
20 me, type CR-23U above 20 mc).

The PS-150-120 60-cycle a .c. power supply for
the HT~4" is 99.50. The CA-4" cable assembly
for transceive operation is $4.95. The HA- IO
I.F/Mf' tuner costs $24.95. The manufacturer
is the Hallicrafters Co.. 51h and Kostner Aves.,
Chicago 2", 111.- W2A EF
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The fin ished mike stand is mode fro m a surpl ul gu n
control a u embly moun ted on a disca rded la mp be se.

The total colt wos one doll ar.

A

SURPLUS

MIKE

STAND

P
USH-TO-TAl K operation. in most instances.
ha s been welcomed to ham rad io since the
operator is relieved of switching manually

with rapid fire s.s.b. QSO·s. In my kilowa tt a ppli­
cation. the push-to-talk mike stand feature was
desi rable. However. th is refinement proved ex­
pensive when various commercia l unit s were
examined.

Since cost was a prime factor. and funds were
in short supply. a home brew stand was decided
upon. A glance at a surplus parts catalog I pro­
duced a gun co ntro l assemb ly origina lly designed
to fi t com fortably in the hand of an airplane
pilot. The uni t cost was S1.00 and when receipt
pro ved ideal for the project

In addition to a la rge trigger switch there
are addi tiona l switches conve nie ntly placed . All
switch pins a re term inated a t the bottom of the
gun control unit and some probin g with a con­
tinuity tester netted the matched trigger pins.
These two termi nat ions were placed in series
wit h the push-to-ta lk control of a PL-061.'! mike
plug (tip and ground) and ac tivated with the
trigger mechan ism . Trigger tension was adjust­
· 73 Ray 2£,th Street , Brooklyn 14. N . Y. C.
I Fair Rad io Sales, 2133 Elida Roo d, Lima, Ohio.

54 • CQ • Augu, t, 1964

BY RONAL D L U MACH l"'. W B2CQM

This inexpensive push to talk project not
only satisfies a [unct ional need, but a/so
supplies the imaginative amateur some­
thing to "shoot back" with.

•

able for comfortable opera tion via a small spring
loaded pressure control.

T he microphone was secured to a small swivel
head salvaged from a bulle t-shaped living room
lamp, however, a short length of flex ible metal
mike su pport might be easil y substitu ted . T he
su ppo rt was forced into the area forma lly oc­
cupied by the control's thum b switch and glued
libera lly with Duco cement. The hole was made
so mewhat larger by reaming some of the hard
rubber material.

The wooden base was remo ved from a n old
living room lamp and drilled to the approxima te
size of the control's th readed base and secured
by screwing down into posi tion. Base substitu tes
can be easily improvised to fit the threaded end
of the control. Three ad di tiona l swi tches (mo­
mentary types) a re also fo und o n the control
and their uses are limited o nly by the imagina­
tion of the bu ilder.

T he completed un it's appeara nce commands
respect and proves comfortable in the pa lm of
the hand. The trigger mechanism is light to the
tou ch and prolonged periods of t ran sm ission
have not been fatiguing. T ruly, an adequate re­
ward fo r a small energy and cash outlay. •



GOOD DESIGN PRACTICE
BY SUMNER W EISMAN*. WI VIV

For some reason, homebrew gear seldom has the smoothness of
appearance and operation nor the reliability of commercial gear.
A little care in design, however, and a lot of patience can usually

rectify this situation .

EQU IP MENT FAU LTS

1. Visual ind icators mounted so that opera tors
cannot adequa te ly see sca les, pointers, numbers.

2. F ineness of scale graduat ion, design of
numera ls and pointers, and scale progression poorly
p resented for accura te reading.

3. Controls work cont rary to ope ra to r expec­
tation. Natura lness of movement d irect ion is de­
rived (rom previous experience as well as certa in
handed ness fac to rs. For example, how would you
like to rota te your a .f. gain control clockwise and

parts of insufficient rigidi ty.
8. Inad equat e protect ion of wires and cables

passing through metal parti tio ns, or where hinged
chassis are used .

9. Calibration (or scale) marks lacking o n con­
tro ls.

10. Cable harnesses not adequately suppo rted to
prevent fatigue failures at rigid termination points.

It . Parts not secured , allowing damage during
shock and vibrat ion. For example : terminal boards
or other asse mblies cantilever mounted , and massive
parts secured with screws of insufficient st rength,
or by wire leads o nly. You wouldn' t hang a
po wer transformer by its leads alone, -so why do it
to a heavy electrolytic?

12. Inadequate ventilat ion. Many a rnobileer has
scratched his head when the transistors in his power
converter went ou t even though they were ade­
quately heat sinked.

13. Poor selection and locat ion of co ntrols. Th is
is anot her very common fault. Many hams grea tly
underestimate the importance of o perator comfort.

14. Gears secured with set screws instead of pin".
15. Inadequate clamping and cooling o f electron

tubes.
16. Failure to use lock washers where required .

o r use of incorrect type... Such th ings as beam an­
tennas, and all mobile and portable equipment
should use lock washers . How many of us do?

• •• • •

•

• • ••
• • •

'PDDlt ~fH'1lQH "'1> 1.«......." .... Of" , ....'flIo. ......

Comilion Design Faults
T ECH N IC AL FAULTS

I . Operation o f parts above ratings. This is
probably the most commo n error committed by
hams. It is muc h less expensive to put in adequately
rated components in the first place.

2. Inadequate electrical design. Examples: low
sensitivity, regene ration, poor selectivity, hum, spu­
nous responses.

3. Inadequate power line fi lter.
4. Excessive rad iation producing interference.
S. Inaccessibil ity of parts (or ma intena nce.
6. Relays open under vibration. A quite com­

mon fault in mobile rigs.
7. Electrical instabi lities ca used by mechanical

· 9 Sprinihill Rd ., Framingham, Mass.

Eve n with the great choice of commercial
gear o n the market today, many of us still prefer
to bui ld our own. In m any ca ses it is a matter
o f fi nance, a nd in others merely a desire for
individ uality and rank nonconformity. This is
as it should be. o f course.

M a ny amateurs, however. when designing and
building the ir own equip ment, ha ve only the
vaguest ideas o f what good design practice
means. O fte n. the fin ish ed product leaves m uch
to be desired both e lectrica lly and mechanica lly.
While the a ve rage constructor is no t expected
to be a desig n engineer. there are many asy a nd
inexpe nsi ve ways to give a p iece of gear the
look and o pera tio n o f co m mercia l equipment.

The U.S. Nava l Electronics Labo ratory has put
o ut a booklet ca lled S uggestions for Design ers
of Electronic Equipment. W hile writte n main ly
with m ili tary equipment in mi nd , many of the
suggest ions arc c'irect ly a pp licab le to ha m gear,
a nd are certain ly worth re viewing .

I
F there is one thing that is absolutel y unique

abo ut this hobby of ours, it must be the
fact that we are the only co nsumers of com­

mercia lly manufactu red electronic equipment
who absolu tel y demand good design practices.
If any manufacturer attempted to sell us equip­
ment in which poor desi gn became evident, it
would immediately he all over the am ateur
band s for everyone to hear. Therefore, just
about all manufactu rers of amateur equipment
ho nestly attempt to incorporate as much good
design practice as possib le. as they could not
stay in business very long any other way. Also,
they have found that many good features cost
very little ex ira to include, but gre atly enhance
the equipment.
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have the volum e dec rease?
4; Maintenance is complicated by stacking as­

semblies and parts so that many must be removed
to repair or replace one or a few.

5. Handles seldom provided: chassis or units
too heavy to move without undue strain ,

6, Calibration adjustment controls-c-especially
..crewdriver adjustments-are too sensitive.

I>csi~n sU~J:CSriOIl.1lii

ELECTRICAL

I. Choose top quality. standard electronic parts.
1. Reduce stress on parts to improve reliability.
3. Minimil e use of parts known to have high

failure rates such as connectors and relays.
4. Fuse or otherwise protect both sides of the

power line and provide spare fuses in a convenient
location.

S. Design equipment so that interference and
undesired radiation are minimized. The FCC is
quite strict about this. and with excellent reason.

6. Do not series-connect pilot lights. Not only
is it harder to find the defective one, but a higher
voltage than expected is lurking across the open
light.

7. Where possible . avoid use of friction or
pressure contacts. Where used they should be de­
signed to prevent erratic operation under service
conditions.

M ECIIAN ICAL

I. Secure all electron tubes, la rge fuses, and
other plug-in items by easi ly released. positive-hold­
ing clamps. Large electron tubes requ ire support for
the envelope. A clamp only at the base is seldom
successful.

2. Avoid the use o f cantilever mounting for
parts.

3. Wire lead -connected electro nic parts which
are la rge in compa rison with a standa rd 2-w3t1
composition resistor ( having a diameter grea ter
than 0.4 inches ) should be secu red to the chassis
or parts board to p revent lead breakage.

4. In mount ing pa rts by wire leads. the clear­
ance between the soldered connection and the body
oC the part should not be less th an JA inch and
should not exceed 'I.z inch in length .

5. Do not use rivets for mounting parts which
may be subject to replacement or for maintaining
electrical continuity.

6. Sell-tapping screws should not ordinarily be
used.

7. All setscrews should have one type of head.
8. Do not usc flathead screws on thin panels.
9. Inte rnal wiring should be combined into 3.

cable and held by lacing or other suitable means.
T his cabling should be clamped to the chassis at
frequent intervals to prevent conductor breakage.

10. Protect wires and cables running through
holes in metal paruuons from mechanical damage
by use of grommets or other suitable means.

II. Stranded copper wire that has been soldered
to a terminal should be secured so that vibration
does not cause the conductor to flex near the area
where the individual strands have been soldered
together,

11. Do not join leads without a support at their
junction. How many of us are guilty of this?

13. Secure glass windows to panels with clips,
snap rings, or other positive means. Do 1101 use
cement a lone.

14. A void threading aluminum alloy into alu­
mi num alloy parts.

IS. Do not use dissimilar metals in contact
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where corrosion can be expected.
16. Do 1101 use acid or corrosive soldering

fluxes . Rosin is the only noncorrosive flux.

TUERMAL
I. Limit heat dissipation in equipment by

choice of efficient parts (semicond uctor devices
instead of electron tubes ) and circuits (class B or
C operation ins tead of Class A ).

2. Use pa rts which have maximum the rmal
ope ra ting range and mi nimum temperature sen­
sitivity.

3. Keep pa rts cool by effect ive thermal design .
Loca te parts for best heat dissipation and isolate
sensitive parts from heat sources.

4, Use co nductive heat transfer to lower
surface temperature of high power-density dev ices
such as tubes, power handling resistors, transform­
ers, and small motors,

5. Choose the eq uipment cooling method ac­
co rding to the unit : When less than 0.25 walt per
square inch. na tural cooling should be used. ( F ree
conduction. convectio n, rad iation. ) For m ore than
0.25 watts per square inch. but less than 2 watts
per square inch, forced air cooling shou ld be used .
When over 2 watts per square inch , indirect liquid
cooling should be used with meta llic conduction
paths from heat sources to the liquid coolant .

6. Arrange hot parts to form a bank of m in­
imum height. If vertical stacking is necessary. the
parts should be staggered.

7. Place temperature-sensitive parts below (or
isolated from) heat sources.

FORCED AIR COOliNG
I. Design equipment so that forced air is in a

direction to aid natural convection.
2, Direct cool, clean air o n hot spots.
3. Cool hot parts with parallel air flow. D o

not use "second-hand" air for cooling if at all
pos... ible. U "second-hand" or series flow air must
be used, the sequence of air passage over cooled
parts must be carefully planned so that sensitive
parts or parts with low maximum permissable
operating temperatures are cooled first and so
that in e..-ery case the coolant has sufficient thermal
capacity to maintain required part temperatures.

4. Air flow in equipment should be measured
and mapped with smoke. Insure that power tubes
have required air flow.

S. Isolate intake port from exhaust.
6. Choose a blower of adequate capacity and



cool the blower motor.
7. Provide protection against equipment darn ­

age in case of blower fai lu re. One simple method
for amateur equipment is a microswitch cont rolling
plate vol tage attached to an aluminum vane in
the air flow path . Of course, a thermal relay can
al ..o be used.
P ART CONSIDERATIONS

1: W he re maximum tube life is desired, limit
maximum envelope temperature of soft-glass tubes
to 1000 C .

2. Utilize thermally effective tube shields.
Shields should have inner surfaces blackened,
should provide metallic contact with at least SO
percent of the envelope surface area in the plate
region. and should have low resistance in any joint
between the shield and the mounting surface . Hams
have been u.;ing such shields with great success for
several years. W hile a bit more expensive, they
greatly lengthen tube life.

3. Semiconductor devices are particularly tern­
perature sensitive. and thermal designs for them
are critical. Extreme care should be taken, by
measurement, if in doubt, to never exceed recorn­
mended maximum junction temperatures. under a ny
condition.

4. All power handling semiconductors should
be mou nted on metallic conduction members or
sin ks. Where electrical in.sulation is required, it must
no t produce unsou nd the rmal designs.
M A. IN r ENANCE

I. In mounti ng parts, keep ease of mai ntenance
In mind. Provide access to both sides of chassis.
Leave sufficient hand room to remove a nd replace
1M rt.

2. Use ca re in moun ting miniature parts. Their
sma llness often influences the designe r to mount
them in ways wh ich makes ma intena nce diffi cult .

3. Place fixed gu ide marks on equipme nt if
presett ing of con trols is requ ired for a standard
ma intena nce operatio n.

4. All chass is should be co mpletely removable
from the enclosu re without extensive disassembly.

5. Design equipment to permit thorough visual
inspection of all pa rts so that obvious fa ilures,
such ~s open tube heaters, burned resistors, leak ing
capacitors, and broken wires and terminals can
be located quickly .

6. Connectors mounted on the rear of the front
panel and on the chassis rear apron must be avail­
able for test and service.

7. M ake overload protective devices (fuses,
circuit breakers, etc.) available from the front
panel if possible.

I
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8. Local ize circuit parts and subsystems to the
max imum extent consistent with good electrical and
mechanical design.

9. w henever possible eliminate need fo r main­
tenance adjustments by use of stable parts and toler­
ant circuit designs. Never use adjustable parts where
part values need not change during the life of
the equipment.

10. When soldering wires (including pari leads)
to terminals, do 1101 wrap wires around terminals
more than is necessary to retain part during the
soldering operation. Under no circumstances should
this wrap exceed 90 degrees. This is in direct oppo­
tion to what was formally taught. Just a few
years ago a strong mechanical connection was con­
sidered necessary before soldering, but -nodern
solder i.. much stronger than it used to be. How
many smal l components have you ruined while
trying to unwrap and unsolder them at the same
time?

II. leave a lead extension of about 1/16 inch
beyond the terminal, and do not mount more than
three wires on one terminal. This extension is to
grasp with long-nose pliers when unsoldering, and
is often called a "courtesy lead:'

12. Use captive fasteners where there is danger
of parts being dropped into assemblies.

13. Use quick openi ng fasteners for equipmems
which must be serviced frequent ly; ho weve r, do no t
use v.. turn fasteners for structural applicat ions
such as pane l fasteners which secure a chassis in
the e nclosure.

14. Mini mize the need to r special tools.
IS. M ount terminal strips or connectors to be

accessible from the front of the equipment whe n
o pened.

16. Lamp ho lders shou ld be of the lock type
and pe rmit lamp replacement from the front.

17. Pro vide In percent spare terminals (a t least
2) on termina l st rips a nd connecto rs. There are
always addi tions and cha nges to be made.
S AFET Y

t . Provisions should be made to prevent con­
tact with voltages in excess of 70 volts Lm.S. D o
not loca te adjustment screws o r other commonly
worked-on parts nea r unprotected high voltages or
hot parts.

2. Provide voltage dividers with test points
for measurement of voltages in excess of 1000 volts.

3. Pro vide guards or safety covers for poten­
tials in excess of 350 volts r.m .s. on contacts,
terminals, and similar devices.

4. Ground all external metal parts, control
shafts, and bushings. Antenna or transmission line
terminals should be at ground potential except with
regard to the energy to be radiated .

5. Provide rotating antenna assemblies with
local power safety switch at the antenna . Very few
a~ateurs incorporate this simple devce. It might be
WIse to remember that the shock of coming in
contact with even low voltages could cause a nasty
fall from a tower or roof.
ViSUAL D ISPLAY

I. Visual indicators should be mounted as
nearly perpendicular to the line of sight as possible.

2. Numerals and letters should be simple in
design. Avoid extra flourishes .

3. Scale graduation should not be finer tha n
necessary within the accuracy of the instrument
itself.

4. Instrument pointers should be designed to
reduce parallax. They should not overlap numerals
or indices .

5. Utilize simila r numbering and scale pro-
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being sticky o r ~tiff .

8. Keep number of operator controls and in­
dicators to a minimum.
I"ANEL LAYO UT

1. Panel layout should be as functionally
simple as possible.

2. Provide clear, legible labels. Use standard
abbrevia tions. Provide ill uminat ion where necessary
and be consistent in placing labels either above
or below controls o r meters.

3. Avoid glossy surfaces or highly polished
met als.

4. Do not place ca ble entrances on front pa nels.
If some o f the above see ms overl y str ict .

just compa re it wi th military equipment. Some
is designed to o perate between _ 54 0 to + 65 0

C: to withstand 95 perce nt re lative humid ity:
to o pera te in winds of 75 knots, and with an
ice lo ad o f 4 .5 lb. per sq uare foo t. Some o f
o ur equi pmen t, in com pa r ison , has trouble o p­
e rating correctly for a ny length o f time a t room
tem perat ure o n th e ham shack desk !

T he wri ter ho pes it is now obvious that the
use of good design p ract ice has m any benefits.
H om e designed eq u ipment. or e ven eq u ipment
b uilt from so mebod y el se 's design , can look
be tter . run cooler , and have less breakdow ns.
As modern am ateur equ ipmen t becomes m o re
a nd more complex, We should all try to mo dern­
ize our design pra ctices and keep the q ua lity
of our equipment as h igh as possible . •

gressicns (or dials on the same panel.
6. U~ scale breakdowns of units, fives, or tens

when possible . Avoid irregular scale breakdowns.
7. For mult i-revol ut ion dials, orient the zero

position at 12 o'clock.
8. Cont rols should be marked to indicate di­

rec tion of operation.
9. For d ials which have a finite scale, provide

a defi nite scale break between the end of the scale
und the zero position.

10. Utilize maximum contrast between the color
of d ial o r scale markings and the background of
the dial.

11. Select counter types in which the numbers
.... nap.. into place.

12. An upward movement of a counter should
indicate a numerical increase.

13. Avoid fractions or decimals on dial scales
when possible.

J4. Select counters which read from left to right.
IS . Warning indicators should be located as

close as possible to pans of the equipment to which
they apply.

16. Critical warning lights should be isolated
from other lights to be most effective.

17. Provide even illumination o f all parts of a
dial including the pointe r.

18. In dial scale design, the fixed scale with
moving pointer is preferred over the fixed-index!
moving scale design.

19. When multiple sca les arc involved on one
dia l or Insrrurnem , provide positive identifica tion
of the scale in use.

20. The opening for open-window dial display
should permit viewing at least two numbers.
C O NTROLS

I. Often-used controls should be placed some­
where betwee n elbow and shoulder height.

2. Controls and indicators that are used o nly
occas ionally should be mounted behind access
doors. Adjustment should be by means of knobs.

J . Cont ro ls and ind icators that are infrequen tly
requ ired should be available only when the equip­
ment is o pen for maintenance. Such controls shou ld
be screwd river adj usted.

4. Cont rol movement should be in the "ex­
pected" direction: that is, increases should be caused
by movement to the right or upward.

5. Adjustment-type knobs should be no mo re
than 2 inches in diameter and should be used for
very light torques.

6. Round knobs should be used for controls
requiring smooth cont inuous movement. Bar o r
pointer type knobs should be used for detent-type
switc hing. .

7. Cont rol actions should be positive without

Dow Corning
Silcistic RTV 732

A num ber of radio a ma teu rs have found
Silastic RT V 732 very usefu l for solving prob­
lems regard ing water-proofing a nd corrosio n­
proofing a ntenna installa tio ns. suc h as may be
needed a t joints , cable co nnectors. nuts a nd

bolts. Iecdthrough points. etc. RT V 732 is a
sel f-adh ering si licone-rubbe r m ateri al which
can be ap plied fo r use as a grom met. sealant,
protective coa ting o r a n ad hesive o n metal. glass.
ce ra mics. p la st ics or silicone rubber. II is a white­
colo red viscuous substa nce su p plied in a sq ueeze
t ube furn ished wi th an a pp lica tor spout. It is
ready to use. no m ixing is requ ired. and it cures
o n e xposure to m o ist u re in ai r. S ila stic RTV 732
is a p rod uct of D o w Corni ng C o rp.• M id la nd,
~ I icb.
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URBAN LE JEUNE, JR . ' , W2DEC
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The Following certificates were issued between the period from May 6th. 1964 to and includ ing
June 51h. 1964:

CW·PHONE WAZ

PHONE WPX

1911;,5
IQRti

19M7
198 11
19119
I_
''''11992
l IN)
I""
19'iI .5
1­
19<n,...,
''''''2llOO
2001

W MKIT
W A 6GFY

O EJIIY
W4RlS
WA 6011J
WAflHRS
WIYYM
J AIRT\I
W 9QLD
W OFR X
W flR EH
W4lt UE
HB9AAF
VKHL
K JNMY
W II EVl
WA ·ICXR

P. H. Darwactor
Lockheed Emplo)·~t~

Ama teur R adio Club
Karl Hluchy
J . Foy Guin
Kyle Bryant
Hillar L. Raamat
Ellen W hile
Jun. J. Yokohawa
H i H ewson
Fred K. T hom pson
J . G . Davis
G eorge A . M ack
Fril l Muhtnetrn
K en Maldl~lI

J . E . \IcC a rley
J im Red er
La wrence l. Williams

,...
'"'""."0
~Sl

m
SS3

'"SSS".
'51

'"
109

JA SFQ
GRJ R
W611'U
VK~JF

W3FDH
K2QII .
W IAIO
OEfi K I
K4YFQ
W1AIII
K-IA UL
SP9PT
sesn R

UQ1AN

CW WPX
S . Syo no
Peter H asklns
Fred W . F it'd l('r
J oh n F. Heine
Robert G . Ad ams. Jr.
John Kane
T ho m as W . Penney
Ing. Il a nll Krejci
Austin Rega l
Herma n F . Hetsesen
Da vid II . Uloch
Wo jci('ch K tosok
Z bignlew M . R)bka

ll ru no Getza

TWO·WAY SSB WAZ Ho mer T . H o user
J ohn Marhefka
Wa ld ir Ferre ira

Drummo nd
Mery l C. Rurns
W ill ie E. Perry
Zbignlew M . Pybka

Howa rd G. Cunningham
Vlraly France
Ernst Ku ehn
Ha rry E ng st ra m
Cha rles Boller
Ra ena r O u erstad
~t ues Pro-.tecky

SSB WPX

PY-IA YO
W4ZY S
WSlEF
SPS II R

MIXED WPX
VE~nKl
W!\G~tK

ZBIA
OA4PD
DJ2QZ
SMSUF
W A 2VOII
LA 5H E
OIO ~I P

100 TWO·WAY SSB
V K3TL Ken Matchett' 51

n s
177

'"179
1' 0,.,
181

92
9 3.,.,
%
91

J o seph V. H ellma nn
Pier Paolo uavassano
Ro bert R. W elch
H e rbert A IrJr. e
Fred Sp inning
Kurt Zaar
D ick. ~IcQu ill a n
SIeve Hrttsko
Roger Do rt
J . H urwitz

Pier Paolo n evassano
Toshlo Tak asbast
Michel Dort
H ans Pazem
A . 1. Rourke
Frrd Sp in nins-
ROller Don
Did ' ,,"Q u illa n

ALL·PHONE W AZ
IIRB
JAIRWA
F2MO
DlIKR
G I.lJlM
W nVR
FMS K
VE7P U

W1M ES
II RII
W1PTM
Dl.IVR
W nVR
DL<,l()V
VE1 P U
W9SFR
nSK
W 3YZI

2"
24.5
246
247
H K
249
2~O

2.5 1

2.'1
VI
2J 3
n-l
n s
2:\6
2~7
2~R

23<,1
2'0

Changing Times

T o keep up with the exploding ham popula­
t ion in Mongol ia. JT 1KAA has become the QSL
Manager. There are presently o ..-er 20 hams in
Mongolia. however. most confi ne the ir acti vities
to 40 and gO meters. How long did it take you
to ge t a card from Zone 231

New Country

T ansan Federation (Tanganyika and Zanzi­
bar ) has been fo rmed . Should be a new country
a la 60 I I 602. ( 15 1VQ6 ) Active sta t ions have
been VQ IGDW and 5H3J R.

From Netherlands OX Press

" We wish to express ou r congratulat ions to
the ARRL o n behal f of the ir 50th anniversary,
. U Oll. 35, H azlet. N ew Jerse y 07130.

May 17th. from the Dutch DX ga ng.
" However. we were not ab le to COP)' WIAw 's

message from the League President W6ZH be­
cause the \V/K boys comple te ly co vered lip their
own clu b sta tions' frequency on 14.280."

How abo ut a little more consideration fellows!

Here and There

A P "·r~t Pald,,'an: AP2MI has been active o n
14263 t c s.s.b. usually around 1430 GMT. {Tns:
WCnXC )
CEfl A Easter Island: C E0AC ha s recently been
active o n 14100 s.s.b. He also operates c.w.
around th is sa me freq uency. The preferred time
is between 0000 and 0230 G MT . (T" x LJDXA )
C R-I Cape Verde Island: C R4AD is active o n
s.s.b. be twee n 14107 and 14120. Best time seems
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Maintaining a firm grip on his newly won Ha llicra ften
SR.1S0 Tra nsceive r, Urb l eJeune, W20EC, your ox
Ed itor, pos es with John Hern , VS9AAA (left) , who
flew in from Aden to attend the recent Single Side­
band Amateur Rad io An ocia tion Dinner and Ha mfest .
Th e fi rm grip was in answe r to John 's jo lr.i ng attempl
10 convince Urb he needed it morel John pulled Urb ' s
nu mber out of the hot, so don't let anyone te ll you

that OXen don' t sticlr. together. (Tnx K2MGE)

to be between 1900 and 2000 GMT. He is easily
scared away by Q RM and usually lasts for only
4 or 5 contacts before going QRT. (T ns: NEDXA )
FUSZZ AI1I50.erdam Island: FB8ZZ has been
active on s.s.b. using a transceiver wh ich was
sent to him by HB9T L. The rig will eventually
go to F B8XX and FB8WW. The rig tunes 14 100
to 14270 with provisions fo r three crystals. T hey
a re 141 08, 14 113 and 141 25, HB9TL will ha ndle
QSl.s for all s.s.h. contacts. (T1Ix IIB9TL)
F KS New Culednnlat There has been quite a bit
of c.w. activity from FK8AB and FK8BI re­
cently. Both operate around 14050 beginning at
0230 GMT. FK8A U has also been active on s.s.b.
[ T nx NEDXA )
FY7 French G uinea: Gaby. FY7YF, active daily
on 14105 kc s.s.b. between 1100 and 1200 GMT.

(T llx W G DXCj
il L. Korea: The following letter is from Aug,
HL9TS/ K2UV U. " I'm really having a ball being
DX instead of chasing it from W/ K land. When
condi tions warrant back to the states, I just call
CQ once and all hell breaks loose, both on c.w.
and s.s.b. I'm starting to get a little more time to
myself and will be operating as much as possible.

WAZ and WPX
The WA Z and WPX ce rtificates a re awarded by
the CQ O X depa rtment . WA Z is issued fo r p roof
o f co ntact wit h the 40 Zones of the world as shown
0 11 the o ff icial W A Z Zone Ma p. WA Z is issued in
three classes. r.e. Any mode. all phone and all
s.s.b. Fo r complet e ru les. see the J a nua ry, 1962
CQ . page SO.

WPX is issued in four classes. i., .. all c .w.• all
phone. all s.s.b. and ~ti ",ed . The number o f prefixes
required a re : C.w .•300; Phone-300; s.s.b.-200; M ixed-
400. For com plete rule ee January . 1962 CO.
page S2. WAZ a pplication Zone Maps a nd W PX
application.. may be o b tained from the OX Editor
at the ad d res.. shown at the head o f this colum n.
Please send a se lf-addressed. s tam ped envelope (lr
a seu-addressed enve to pe and a n I Re . All app lica­
tions. should be se nt directl y to the OX Editor.
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"~Iy KWM -2 and quad are holding up fine and
seem to be putting a good signal into the sta tes
through the mountains surrounding the QT H.
Conditions have been pretty decent to the US
from 1100·1400 G ~ tT for east coas t and 0100­
0300 GMT for the rest of the US. I've talked to u
lot of old buddies and it really feels good to
communicate all the way back to home.

"Just finished a go with VK9TG and VK9JK
on New Guinea and had a long c.w. cha t with
Rao, VU2RM. C R9AH was giving me some
Q RM, hi ." (Sounds as though you're work ing
real hard Aug. )
KU6 Canton Island: KB6EPN is present ly the
only station active fro m Canton Isla nd. He usu­
a lly operates around 14270 s.s.b. beginning at
0200 GMT. He is especia lly on the lookout fo r
east coast sta tions. ( Tux NEDXA)
KJ 6 Johnston Island: KJ6CC is currently active
on s.s.b. around 14340. {Tns: VERON)
KL7 Ala50ka (Sheml 3 Is.): "At the present time .
I (WA6BTK) am the only opera to r at KL7EFN.
I operate on 20 s.s.b. most of the time and prefer
J4270 when it is clear. About the only time
KL7E FN is on the air is when . have a day off.
Generally, I am on from 2200 GMT to 0700 GMT.

,' I have an Eldico exciter d riving a Viking Kw
at the fu ll legal limit. T he receiver is a Ham­
marlund HQ-160 and the antenna is a slopi ng V
a nd a double extended doublet for 20. There are
some spare receivers and transmitters in the
shack.

"Conditions out here for the states a re from
about 0000 GM T to 0200 GM T and fro m 040 n

GM T to 0700 GM T. South America is in at about
0200 to 0400 GMT and Oceania is in from 0800
GMT to abou t 1100 GMT. Europe and the Far
East is in from 1600 GMT to 2000 GMT.

.' I will be happy to make any skeds provided
the y are fo r 20 meters.

"Some other stations on Shemya Island are
KL7FBI (club station also); WA60TB /KL7 ;
and K0R AX /KL7. KL7FBI stays on 20 s.s.b.
most of the time, too. WA60TB stays on 40 s.s.b.
and K0RAX is on 20 c.w. and 40 c.w." T hanks
to Stu. WA6BTK. for the above.
K~16 ~lid ..a) Island: Tex. W0PI /KM 6, has been

The good lOOk ing (1) chop is no ne othe r than Aug,
K2 UVU, a t the operoting positio n of Hl 9TS. Aug is
having himself a ball . See his letter in the text. His

quod is coiled the lccc! helicopter trap .



act ive between 0900 and 1030 GMT. He likes
14250 kc. ( Tn", I ' ERON )
KRK(Ikinawa: Of interest to prefi x hunters is the
availabil ity of KR 8BI on I-1030 around 1230
GMT. Th is chap iv an Ok ina wan National. A l­
tho ugh qui te a fe w KKKs have been licensed.
most co nfi ne the ir activi ties 10 .f0 and KO me ters.
(Tn", NEDXA )
KS6 Amertcun Samoa: K7V AS / KS6 is looking
for east coast contacts every Wed nesday and
Thursday evening sta rting at 0230 GMT around
1433M. (Tns NEDXA)
I.V South Shetland Ivlandse LU8ZC has been
somewhat active on 14100 kc c.w. and a.m .
phone around ooסס GMT. ( T ux L JDXA )
:\II·~Q Qatar: MP-lQB F is active starting at 1700
GMT. He listens on his own freque ncy of 14255
kc or up 5 kc. He is the only s.s.b . stat ion in
Qata r. (Tux LJDX A )
ODS I.ebanon: OD5AX is reported active be­
tween 1800 anti 2000 GMT, usuall y 14290 /95
kc s.s.b. (T ,u: WG OXC)
S U EJ;:,pt: VE6A MX is ac tive daily on 141 30 kc.
He listens for c.w. on his fre quency and a lso
s.s.b. be tween 1 ~ 2 50 and 14255. The bes t time
is be tween 2100 and 2200 GMT. He is looking for
North Dakota. South Dakota and Idaho to com­
plete his WAS. (Tns WGDX C )
SVtJ Rhodes: SV0\VF is presen tly active and
kee ps a weekly sked with l a rry. W2PCJ , at 1300
GMT o n 1-l280 s.s.b . on Sundays. SV0WF will
sta nd by for brea ke rs afte r his QSO with larry.
( Tn", N EDXA )
TJH Cumerue ns: TJ 8AG a nd TJ8YL are active
on 21 mc a.m. arou nd 1830 G M T . (T nx WCDXC )
TRK Gabon: T RKAD is presently the only active
sta tion from G abon. He is active on weekends o n
2 1 mc a .m . usuall y be tween 2000 and 2100 GMT.

He tunes the American phone band for French
speaking stations. ( Parlez-vcus Francaise? ) [ Tns:
NEDXA )
VK I.onl How e Island: A group of A ustra lian

This neat sta tion belongs to Chris. ZS6BCT. Chri s
works 15, 20, and 40 e.w , and s.s.b . and is usually on
daily between 1900 and 2100 c:.t.4,. He is 21 and
works for an insura nce company in Johannesburg .

( f ",c WA9DSO)

hams will be operat ing on 20 and 40 meters from
l o rd Howe " land from August 18th to Se pt. lst.
1964. It will be mostly phone. The operators are
VK2A.-\K and XYL xtona. V K2AXS; Reg
VK 2AI : and Ph il V K2TX. Lord Howe Island is
about 400 miles fro m the cast coast of Australi a
ami i'i reached by fl ying boa t. II is a lo vel y place
for a holiday as the cli ma te is very mild . T he
fami lies arc goi ng a long 100. t Tn x V K 1A A K )
\'K~ Willis Island: John, VK4JQ. has gone Q RT
and left Willis Island . I don't know if his replace­
me nt is a ham. [ Tnx WCDXC )
\'1\.9 New Guinea: The following is from Sandy.
VK9GC . via the NCDXC bu lletin : " I' ve been
on the air only a few months from this QT H and
haven't been very active due to pressure of work.

" I work o n a coasta l radio station and due to
a shortage of staff have been kept busy.

"You certainly live in a big town compared to
New Guinea standa rds. Rabaul is the bigges t
town in the Islands and has a population of 2500
Caucasian. 2000 Ch inese. 1500 ha lf caste and
man y thousands of natives.

" New Guinea is rather primitive . In some parts
of the interior. canniba lism still goes on and still
abou t o ne qua rte r of the entire area is ou t of
bounds for visi tors for their own safety. The
language is pidgin. which is a mix ture of Ger­
man. English and loca l words.

" I am married. have a daughter of 4 years and
we have a house boy to do the work. He is su p­
plied wi th a nice house and gets 3 pounds per
week whic h is good money to him.

" In regard to the weather, it's hot here a ll of
the time with no difference between su mmer and
winter. The temperature is about 85-95 °F during
the day and 70 a t night. Fortunatel y we ge t
plenty of ra in wh ich keeps everything nice and
gree n. We have no T V of course but have o ne
pictu re theatre and a local radio sta tion , all
very modern. HI.

"G ea r here is 100 watts to two 6 146's in pa ra l­
lel and the RX is a HQ -1 29X to a 300 foot long
Wire.

" I will be a t this QTH for a t least ano the r two
years and probably more as I like the climate
and the quiet. easy going life very much. No
parking problems here, HI:'
\'K9 New Guinea: Norm. VK9NT. has been on
dail y sta rting a t 1200 GMT. He now has a quad
and is usua lly active be twee n 14105 and 1-l125
kc. (T n", IVGlJXC )
\'K9 =","o rfolk Island: VK9RH is a new sta tion
on 'o rfolk Island . He is ac tive o n 14150 kc a.m .
around 2230 GMT. ( Tns I. I DXA )
VR4 British So lomon Islands: VR~CM , o pe ra ted
by Arnold and Mary, will be ac tive on s.s.b.
around 14320 GMT wheneve r possible. [ T ns:
NEDXA es KP4 DXer)
VRS Tonga Island: V R5AD active on 14020 kc
a t 0000 GM T . ( Tux we DXC )
VSI ShtJ;::lpore: All VS I"s should be signing
9 ~t 1 about the t ime you read thi s.
V U2 N lcobur Islands. VUSIU: VSllV accom­
panied by VSILX. VSILU. VSl~IC plus logge rs
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73, ure, W2DEC

Md.

Ocea nia
n 11th Engr.
S3n Francisco,

Bo x 296~ . Lima, Peru
via W2CTN
8 0:< 10, Torsh uvn , Fa eroes Is.
via W HITE
via K0KZO
( Rhode!'» via W2PCJ
via WA 2DV U
D ave Whitney, 9.\2 AC & W Sq., FPO
568, N. Y.. N. Y.
R. P. 26. Ga roua , Camerou n
Don via W 2G IIK or VK6R U
8 0 :< 55. Raba ul , Terrftory or New Guinea
via S M5HlA
via K6GMA
via K~HWV

1 W IVE via WA2W UV a ll other Box 177.
f Sinl!apore

via K6GMA
W IVE via WA2W UV, o thers via VS ILX
via KIW[}V
Na vy 30110. Bo x 26 , c/ o FPO. Sa n F ra n.
cisco. Calif.
Ho x 1210, Sa n Sal vador. EI Salva dor
W IVE via WA 2WUV, c m ers BOl( 177.
Singapore
11m 16~I, A PO 23 1, N . Y,. N . Y.
J oe Tea ster, 8 0 l( 139, APO 231, N. Y..
N. Y.
via H R9A ET
via MP4RD~

via RSG8
via W4UWC
Pierre Oortor , Box 791 , Da kar, Senegal
via REF
Andre Berckm ans, B. P . 14 Usumbu ru ,
Burundi
Box 92, Us umbra . Burundi
J . Clark, HQ, RSLM F , Freetown , Sierra
Leo ne
J . R ichardson, Do x 53, Freetown. Sierra
leo ne
K. w eerser, FCSC, Freetown. S ierra
leone
( 9L1 QSL Bu reau ) N ick H enwoo d , T ech.
n ical Inst itute , Freetown, Sierra Leone
T . lloyd, Forah Bay. Freetown, Sierra
Leo ne

T J8AC
VK9DR
VK9GC
VP8"1
\'1'8110
\'R4C:\1
VSS:\nt
VSSTA
VS6Al.
VS9\IG
" U2RJ
W8PljKM6

KS6RA

IOlsnF
HRISO

KG6S8
KJ6CC

QTH's and QSl Managers
via K8NT E
Bo x 215, Teneri fe, Cana ry Isla nds
Mlgue! Muno z, Aras c n 20, Melilla,
Spa nish Morocco
u o x 20 14, Addis A ba ba. Et hio pia
Bo x 1141. A vma ra . Ethiopia o r via DBO )
n ick Syr i a ~· . U. S . Na vcornm sta APO
M4.~ , N . Y ., N . Y .
f s.s .b. o nly) via H B9T L
(s.s .b. o nly) via H B9T L
(s.s .b . o n ly ) via HB9TL
D aniel Esna rd , Bo x 110, potntre-AiPltr e,
Guadeloupe
via K5A WR
via W 2CTN
Bo x 374, T ahi ti, French
W ally MacDowell, Co .
B n (C) ( A ) APO 358 ,
Calif.
POB 4, North Pusan, Sou th Korea
Sven Ol son, Bo x 176, Tegucigalpa, DC,
H o nd ur as

K7VAX /KS6 Bo x 458. Pa go Pago , American Samoa
KB6EP:'" Clive P reece, c/o Postma ster US PO ,

Canton Is .
Tru st Terrilory, Sa ipan, Mariannas Is .
Dougla s Aircra ft Rad io C lu b . Bo x 130.
APO 1m, San Franci sco , Calif.
P. O . Box 307, Pago-Pa go , Amer ica n
Samoa
via lU9DFB

DL4CQ
fo:ASUO
EA9t;A

OA4KY
0112811/0118
OY8KR
~ '\-PJ2A ":

PJSSR
S\'8"'.'
S\'8\\""
TFlWI:'"

FG1XT/FS7
F H 7X V
FORAA
IIL9TO

rasww
. 'n8XX
. "881.1.
. ·G7XP

YSU1G
ZCSAL\1 l
ZCSAT I
SA n G
!iAZTJ

7ZIA A
77.JA A
J A ZC P
7 X2V X
6W8C U
7X2U U
9USK 3

9 USnl.
9LUC

9LUR

91.1KW

9LINII

9L1TL

LU IZC
",-:\11 M ,

now K3K:\IO.\~04 De Pa uw Place, College Pa rle ,

. :"1'31:(0'
KT.U '"
10;'1.1" "

Ca lifarnia DX'ers W6WX , W6SAI (sta nd ing) and
K60HJ (sea ted left) greet .....o rld trave lle r W48PD. Gus
..... ill be mighty loud on his ned trip if he uses the
Ei mac 4CX350 00A thaI he is clutch ing to his bosom.

(Tnx W6SAIJ

and cooks for a ten-day period at this spot soon.
Rig will be a KW~1-2 with dipole and vertical
a nte nnas. Around-the-clock operation is planned .
Frequencies: C.w.-14007, 14012, 140 17, 14022,
14025, 14050. li stening not less than 5 kc up or
down. S.s.b.- 14112. 1411 7. 14122. 14 175. 14250.
Will announce listening frequenc ies. QSL via
K8VDV.
YI Iraq: For what it's worth. YI3D has been
somewhat active on 1402 1 kc with a drifting T8
note. Says 10 QSL via YU3DO. (T II-' IVG DXC)
Zn2 Gibraltar: Pete. ZB2AE. is occas ionally
active on 14040 kc around 2200 GMT. Onl y ZB2A
and ZB2AE are active at present. {T nx WG DXC )
ZL Kermudec Island: ZL IABZ is occasionall y
active on 141 30 kc s.s.b. around 1130 GMT.

(T II-' U D X A )
ZS2MI Marion Island: ZS2M I has been some­
what active on s.s.b. between llOO and 1200
GMT. He prefers 14310 kc. He is temperamental
and Q RTs when the pileup gets too large. t Tns
NEDXA )
"WI Yemeni 4WI D wi ll try to make a visit to
YK in August on his way home to Switzerland.
(T II-' N C DXC)
7Z1 Saudi Arabia: 7Z 1 is the new prefix for Saudi
Arabia and 7Z IAA has bee n active on 14 105
s.s.b. around 1700 GMT. 7Z2 and 7Z3 will be used
for o ther a reas of Saudi Arabia . {Tnx NEDXA )
9US lIurundi: 1I0th 9U5 DL and 9U5 DH may be
fou nd on 2 1.240 kc a.m. phone. {Tnx VERON)
9XS Rwanda: 9X5 MH has been active on 14 mc
s.s.b. as well as c.w. 9X5 MW prefers 21 mc c.w.
but may be found on 14 rue from time to time.
(T II-' VERON)
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GEORGE JACOBS ' . W3ASK

VHF Ionospher ic Openings

T he Prrseids. a month long meteo r shower
which began laic in July, is expected to reach
maximu m intensi ty during mid·August. loniza·

· 11307 Cla ra Street, Silver Sp rings, Md . 20902.

T
W EN T Y meters is expected 10 continue to
be the best band for DX propaga tion con­
diti ons during August. The band is fore­

cast to open fo r DX shortly after sunr ise. and
to rema in open unt il several hours after sunset.
Good openings are pred ic ted to almost all areas
of the world, and signal levels are expected to
be exceptionally strong during the late afternoon
a nd evening hours.

Although ma inly confi ned to southern o r trop­
ical areas, some fairly good 15 meter DX open­
ings are forecast during daylight hours. A few
10 meter openings to these areas may also be
possible during the month around noont ime and
during the afternoon hours.

Excellent short-skip conditions are ex pected
to continue during August on 10. 15 and 20
meters as a result of sporad ic-E propagati on .

Despite seasonally higher static levels 40
meters is expected to open to man y areas of the
world from shortly before sunset. and remain
open th rou gh the hours of darkness and the sun­
rise period. To most areas of the wo rld. 40 meters
is ex pected to be the best band for DX propaga­
tion during the late evening and ea rly morning
hours.

Some fairly good 80 meter OX openings are
expected during the hours of darkness and the
sunrise period. Signal levels may. however, be
weak and the band not iceably noisy.

Few 160 meter OX openings are expected dur­
ing August. but some may occur during the hours
of darkness and the sunr ise period.

This month 's CQ Propagation Charts contain
a detailed forecast to OX areas of the world for
use during August and September. 1964. Instruc­
tions for the correc t use of these Charts appear
directl y below the "Last Minute Forecast" at the
beginning of th is co lumn. For a more detailed
forecast of sho rt-skip conditions expected during
August. ove r distances ranging between approxi­
mately 50 and 2400 miles, see the CQ Short-Skip
Propagation Charts which appeared in last
month's column.

c

E
E

D·E

c-o 0
D-E E

A·R H-C

A·B D-C CoD

Forecast R eiling & QUllfi t),

( 4) ( 3) ( 2 ) ( 1)

1>.ly -IO-0 /l )- Condi t ions t/lld Qllafi t.1' lor AI/glut

LAST MINUTE FORECAST

D u )'S

A bove Normal : 4, II , 23·24.
31 .. . . A

No rmal : 2·.1. S. 7-10, 12-16,
20-12. 2S-17, 29·30 ....

Below Normal : 1. 6, 17, 19,
28 C

Distu rbed : 18 D

How T o USE THESE C HA RTS

T he following is a n explanat ion of the symbols
show n a bove, a nd Instructions fo r the use of the
C Q p ropagation predict io ns :

I- E nter pro pngation C harts on fo llo wing pages
u nd er appropria te hand a nd d ista nce o r geograph tca l
area colu m ns. Read pred ict ed tim es o f band open­
ings a t inte rsecti o n o f both colum ns.

2-Follo win(.: each pred icted lime of band o peni ng
is a fo reca st ra ting wh ich Indicates the re lati ve
number o f d ays the ba nd is e xpected to open du ring
each mont h of the fo recast per iod . T he higher the
rati ng, the mo re fr equent the o pe ni ng. a s fo llows :
( 4) ba nd open more than 22 days each month ; (3 )
bet ween 14 a nd 22 days ; ( 2) betwee n 8 a nd 13 days;
( I ) less than 7 days.

3- With the fo recast rat ing no ted above. s tar t with
the numbers in r.a re nth ese s a t the lop o f the " Last
M inu te Fo recast ' ap pear ing above. Read d own the
ta b le fo r a d ay-to-day fo reca st o f p ropa gat io n co n­
dition " in terms of Abo ve No rma l ( W W V rati ng
h igher tha n (, ) : N o rmal ( W W V rating 5.(; ) : Belo w
Normal ( W W V rat ing 4 ) : D ist urbed ( W W V rating
less tha n 4 ) . T he leit er symbols ( A- E) describe
recept io n cond it io ns (signa l quality . noise a nd
fad ing level s ) ex pected fo r each day o f the month
and have the fo llowing mea ni ngs : Ac-excetlen t o pe n­
ing with strong . steady signals ; B- good o pen ing.
modera te ly st ro ng signa ls. little fadin g a nd no ise ;
C-fa ir ope ni ng. signals fhr ctuat in g between moder­
a te ly stro ng a nd weak ; D- poo r o pen ing. signals
genera lly weak a nd consid erable fad ing a nd noise :
Be-poor o pening, o r none at a ll.

4- Th is month's D X Pro pa gation C ha rts a re ba sed
u pon a tra nsmit ter power o f 2.50 wall s c .w.; 500 watts
s.s .b.• o r l oon wall s d .s .b . into a d ipole a ntenna a
qua rter-wa ve above grou nd o n 1(,0 a nd 110 meters .
a half-wave above gro u nd o n 40 and 20 meters. and
a wa ve-length a bove gro u nd o n 15 and 10 meters.
Fo r each HI d b gain above t hese refe rence levels , re­
ce ptio n Quali ty shown in the " La st M inute Fo reca st "
will improve by o ne level : for each 10 db loss. recep­
lio n will become poo re r by o ne level.

' - Loca l St anda rd T ime fo r these predictio ns is
based o n the 24-hou r system.

6-The Eastern US A cha rt can be used in the 1.
2. 3. 4. II . KP4. KG 4 a nd KV 4 amateu r ca ll a reas :
T he Centra l USA C ha rt in the 5. 9 and Ii a rea s. and
the W estern USA Cha rt in the 6 a nd 7 a reas. T he
C harts a rc va lid t hrou gh Sept. 30. 1964 , a nd a re pre­
pa red from basic pro pagati o n data published mo nth ly
hy the Centra l Rad io Pro pa gati o n La borato ry of the
N ationa l Bure au o f St a nda rds. Boulder , C o lo rado.

August, 1964 • CQ • 63



North- 11-13 ( 1) * 06-011 ( 3) 18-:!0 ( 1) :!O-:! :! ( I )
ern &. 13- 16 (3 ). 011- 10 (2) 20-22 ( :! ) :!:!~3 (2)
Central 16-18(1)· 10-12 ( I ) 22-03 (3) OJ-Q6 (l)
South 07- 11 (l) 12-15 ( 1 ) 03-OS (2 ) 01-04 ( I)t
A me rica 11-13 ( 2 ) 1~-17(3) OS.o7 (I )

13- IS ( 4) 17-19 (4)
15-1 7 ( 3) 19-:! 1 (.l)
17- 19 (I) 21 -22 ( 2 )
19-21 ( 1) 22-Q6 (l )

South- 11-1 4 (1 ) · 06-01 (1) 20-~2 ( I) 22-06 (I)

" " 14-I S ( 2 ) · 07-09 (2) 22-03 ( 2) 02-O5( l )t
Brazil 1S-1 6 (I ). 09-14 ( I ) O~ ( I)
Argen- 07-08 (1) 14-16 ( 2)
tina . 08-10 ( 2 ) 16-18 (3)
C h ile & 10- 13 ( 1) l R-20 ( 2 )
U ruguay 13-15 ( 2) 20-23 ( 1)

15-17 ( 4 )
17-19 ( 2)
19-20 (l)

Mc· 13-16 (1 ) 14-1 6 (l) 00-05 (1) Nil
M u rdo 16-17 (2 ) 16- 18 ( 2 )
Sou nd . 17-19 ( 1) 18-20 (3 )
Antare- 20-22 (2)
t fca 22-00 (l )

07-09 (I )

Time Zones: CST & MST (24-hour lime )
CENT RAL USA To :

[Continued on page 88]

v.h.f. ope nings ma y occur 3S a result of a uroral­
sca tte r. Chec k the " Last ~ I inute Fo recast" a p­
pearing at the beginni ng of th is col umn fo r da ys
that a re expected to be "below normal" or "dis­
turbed" during A ugust. Auroral-scatter v.h.f.
ope nings are very likely to occur o n these days.

Suns pot Cycle

T he Swiss Solar Observa tory report s a monthly
mean sunspot nu mber of 9 for Ma y, 1964. This
results in a 12-month running smoothed sunspot
number of 23 centered on November. 1963. A
smoothed sunspot numbe r of 14 is predict ed fo r
August, 1964 as the sunspot cycle conti nues to
decl ine slowly towa rds a mini mum va lue .

Next month's column will feature a specia l
d iscussion o n 160 me ter DX propagation cond i­
t ions. 73. George. \V3ASK

10/15 }O 40 801160
,\ t rrt'rs ,\ l rttTJ steters s t eters- - - -

W estern 10-13 (1 ) 05-06 (I) 20-22 ( I) 21-00 (1 )
& OM>7 ( 2) 22-00 ( 2) 21-23 (I )t
Central 07-1 4 ( I ) 00-03 ( I)
Euro pe 14-1 6 ( 3)

16-19 ( 1 )
No rth 09- 12 (1) 06-10(1 ) 20-01 ( I) 21-00 (I)

,," 10- 12 ( 2 )
Europe 12-16 ( 1)
&. East
,,"U SSR
So uth- 10- 11 ( 1) OS-07 ( 2) 18-20 ( 1) 19-20 (I)

" " 11- 14 (2) 07-12 (I) 20-23 ( 2) 20-22( 2)
E urope 14-16 (I) 12-13 ( 2) 23-0 1 ( I) 22-00 ( I )
& 13-15 (3) 20-23 ( I)t
No rth . 15-17 ( 2)
West & 17-20 (1 )
Central
A fri ca
E as tern 08- 13 (1 ) 06-12 (l) 19-22 ( 1) 20-22 ( I )
Med ner- 12·U ( 2 )
ranean 15-1 9 (1 )
&
E ast
A frica
South 07-09 ( I ) 06-D (I) 18-19 (I ) 19-21 (1 )
A fric a 09-12 ( 2) 13-17 (2 ) 19-2 1 (2)

12-1 4 ( 1) 17-19 (l ) 21-22 ( 1)
1 _~ )'()2J 1)_

Centra l t7 -~0 ( I) 06-07 ( I ) 19-21 (l ) Nil
A sia 07-09 ( 2) 05.07 (I)

OQ-IO ( I)
IR-21 ( 1)

CQ DX P ROP.-\O.-\r rox C H.-\ RTS

AUGUST & SEPTEMBER. 1964
Time Zone : EST ( 24-hour T ime )

E AST ERN USA To :

tion prod uced a t a n a lti tude of approximately
60 mi les by the unusua lly large num be r of
meteors entering the earth's a tmosphere during
the shower period should make possible meteor­
sca tte r type ope nings on both 6 and 2 me ters.
especiall y during the middle of the month.

Sporadic-E ionization is expected to continue
to occur fa irly frequen tly duri ng August. result.
ing in a number of 6 me ier ope nings between
d istances o f a pproxima te ly 900 a nd 1400 miles.
Some openings of th is sa me type ma y a lso occur
o n 1: meters at d ista nces ranging be tween 11 00
a nd 1400 m iles. V.h.f. short-skip openings as a
resu lt of sporad ic-E ioniza tion most often occur
betwee n 9 A.M . a nd I P. M . , and betwee n 5 P. M.
a nd 9 P.M . local sta ndard ti me.

During periods of ionosphe ric di st urba nces

. , red icted 10 meter o pe ni ngs, all c urers IR colum n a re
I S mete r o pe-n ings.
t l -red icted 160 meier openin gs, all others in column a rc
IW meier open ings.

10115 }O 40 I 80/ 160
,\lr u rs M r trrs -'lrt" .f steters

w estern 09- 12 ( I) ()6.(}EI ( 2 ) 18-19 (1 ) 19-21 ( 1)
& 12- 14 ( 2 ) 08 -11 ( I) 19-20 ( 2 ) 21-00 ( 2)
Cenrrat 14-1S (1 ) 11 -13 ( 2 ) 2o.23 {3) 00-01 (I )
E urope 13-15 ( 3 ) 23-01 ( 2 ) 21-00 (l >t

15-1 7 ( 4 ) or-es ( I)
17-18 ( 2 )
18-20 (I )

North 09 -13 (1 ) 06-11 (I) 2().{t2 (1) 21-00 ( I),," 11-13 (2)
Eu rope 13-17 (1)
&. Eu ro-
(Jean

SSR
South- 09- 12 (I ) 05-07 (2) 18-20 ( 1) 19-2 1 ( 1 )

" " 12-16 (2 ) 07· 12( 1) :20-00 (2 ) 21-2J ( 2)
Eu rope 16-17 (1 ) 12- t 4 (2 ) 00-03 ( I ) 23-01 ( l)
& 14-1 7 ( 4) 20-00 ( I >t
North, 17- 19 (2)
W esl &. 19-22 ( I)
Cent ra l
Afr ica
Eastern 10-12 (I) OS-14 ( I) 19-23 (l ) Nil
Medner- 12- 14 ( 2) 14-1 6 ( 2 )
ra nean 14-1 5 (1 ) 16-20 (I)
&
East
A frica

South 07-10 (1) 06-14 (1 ) 18-19 (I) 19-21 (1)
A fr ica 10-13 ( 2 ) 14- 17 ( 2) 19-21 ( 2)

13-1.5 ( I) 17-19 (l ) 21 -23 ( I)
00-02 (I ) -

Central Nil 06-09 (I ) 18-2 1 (I) Nil
Asia 18-2 1 (1 ).
South- Nil 07-10 (I) Nil Nil
ea st 17-21 ( I)
Asia ,
F.. 16-19 ( I) 05-07 (I) 05-08 ( I) Nil
East 07-09 (2)

09- 10 (I)
15-1 7 (l)
17-1 9 (2)
19-21 ( I)-

03-07 ( 1)P aci fi c 13-17 (l ) 18-20 ( I ) 23-02 ( 1)
Isla nds 17- 19 ( 2) 20-23 (2) 02-05 (3) ()4.<)6 (I >t
&. New 19-21 (1 ) 23-07 ( I) 05-07 (2)
Zea land 07 -09 ( 2 ) 07-011 (I)

09 -12 ( I)
AU~ 16-19 ( 1 ) 06-07 (l) O:!..Q.I ( I) lW-Oti I I)
reatasra 07-09 (2 ) or-os ( l ) {).J-06 (I >t

1W·1l (l ) CJ6.O!l (I)
17-2 1 (1)
21-2] en
23-01 ( I)

• .
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CONTEST

1 234 5 6 7

8 9 10 11 12 13 14 ....--­
15161718192021 CALENDAR
222324 252627 28

FRANK ANZALONE *, W1WY

the contest is a radical departure from all other
contests. therefore it is strongly recommended
that you study the ru les thoroughly. If possible
use the official DARe log form s.

The mai ling dead line is September 30th and
your logs go 10: Dr. H. G . Todt, DL7EN, Chlod­
wigstr. 5, I Berlin 42, Germany.

CQ Summer VHF

Starts : I :00 P.M . Local T ime.
Saturday, August 22.

Ends: I :00 P.M . Local Time,
Sunday. August 23 .

See page 34 of the J uly issue for the deta ils.

All Asia OX

Starts : 1000 GMT Saturday. August 29 .
Ends: 1600 GMT Sunday, August 30.

T his is the 5th annual All Asia DX Contest
sponsored by the JARL. It's the Asians working
the non-Asians on c.w. only in this o ne. Use all
bands, 1.8 thru 28 me.

Classification: Operat ion is limited to single
opera tor only, on all bands and each individua l
band.

Serial Numbers: For OM sta tions. five figures,
RST report plus your age. For YL sta tions, five
figures. RST reort plus 00, (zero, zero) .

Points and Multiplier: For non-A sians, one
point per contact and a multiplier of one for
each Asian country worked on each band. For
Asians. one point per contact and a multiplier for
each non-Asian country worked on each band.
The DXCC and WAE country lists wil l be used.

Scoring: Score for each single band is the total
contact points mult iplied by the tota l number of
countries worked. The all ba nd sco re is the total
contact points from all bands multiplied by sum
of the cou ntries from all bands.

Awards: Certifica tes will be awarded to the
top scorer in each band in each country and to
the three highest scorers on all bands in each
co untry. ( In past years I have made the sugges­
tion th at awards in the USA and Canada should
be made on the basis of call districts but it hasn't
made much of an impression with the JAR L
boys.) T here are additional awards to the high­
est scoring all band sta tions in each continent.

4-5
7-8

14·1 5
2 1·22
2 1·22
2K·29

5-6

Calendar 01 Events
AUl,!u~t )-2 Illinois QSO Party
A ugu st 1'-9 WAEDC C.W .
A ugust 15·16 WAEDC Phone
Au gust 22-23 CQ Summer VHF
August 29-30 All Asia DX C .W.
A u gust 29·)0 QRP QJO P arty
August 29·3 1 West Vir ginia Q5Q Party

'[September 5·6 Peru ano Phone
September 19-20 SA C C .W.
September 26-27 SAC Phone
September 26-27 MAR C V EjW
O ctober 3-4 Oceania DX Pho ne
Octo ber 10-11 Oceania OX C .W .
O cto ber 10·11 VU2l4S7 OX Phone
October 10-11 ARRL C D C.W .
Octo ber 17·1 8 ARRL CD Pho ne
October 17- 18 V U2l4S7 OX C .W.
October 21-22 Yl./AP C.W .
October 24·25 C Q WW DX Phone
Oct . 31-Nov. I RSGB 7 me DX Phone
Oct . 31-Nov . t N ew H ampsh ire QSO

Party
YL/A P Phone
OI)EN DATE
ARRL 55 Phone
ARRL 55 C.W.
RSaB 7 me DX C.W.
CQ WW DX C .W.
OK OX C .W .

ha ve not been officially an nounced .

N ovember
November
Novem ber
November
November
November

f-December
'[ E ven t s that

Illinois QSO Party

Starts : 1600 GMT Saturday, August 1.
Ends : 2200 GMT Sunday. August 2.

This is the second annual QSO Party spon­
sored by the Illinois C hapter # 17 of the Cer­
tifica te Hunters' C lub.

Complete rules and operating frequencies ap­
peared in last month's CALENDAR.

T he mailing deadline for yo ur logs is Septem­
ber 15th and they go to : Illinois QSO Party, clo
C liff Corne, K9EA B, 71 1 West McC lure Avenue.
Peoria, Ill inois, 61604.

DARC WAE
C.W.- August 8-9 Phone-s-August 15- 16
Starts 0000 GM T Saturday. Ends 2400 GMT

Sunday in each instance.
Rules for the 10th annual WAE DX Contest

appeared in last month's C ALEN UAR. Also the
latest WAE country list which is necessary to
determine your multiplier. The QTC feature of
. 14 Sherwood Ro ad , Sta mro rc Conn. 06905.
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Arrival deadline for your Jogs is November
30th and they go to : T he JARL Coniest Com­
mi ttee, P.O. Box 377. Tokyo Cent ral. Ja pan.

West Virgin ia QSO Pa rty

Sta rts : 2300 GMT Saturday, August 29.
Ends: 0500 GMT Sunday, August 31.

The annua l West Virginia Qsa Pa rt y is join tly
spo nsored b y the Ka na wha Radio Club and the
xfounta ineer Amateur Rad io Club. T his pa r ty
offers an opportunity to ga in cred its toward the
w orked West Virg in ia Awa rd and the All Cou n-
ties Award . '

Hands: Use all bands. c.w. and phone. The
same sta tion can be worked for QSO cred it o n
each ba nd and each mode. For exam ple. a c.w.
and a phone co ntact on the same band with the
sa me sta tion is good for 2 poi nts.

Points: Each completed conta ct counts I po int .
Sta tio ns outside the sta te will tr y to work as
many West Vi rgini a stat ions as possible. How­
ever West Virginia sta tions a re not pe rmitted
to work sta tions in their own state fo r poi n t
credit.

M ultiplier: West Virgin ia sta tio ns m ulti ply
their total QSO points by the number of ARRL
sections a nd countries wo rked. A ll o thers. tota l
QSO points by the number of West Vi rgin ia
count ies worked .

Exchonge: West Virgin ia sta tions : QSO num­
be r. RS /RST and co unty. A ll othe rs: QSO num­
ber. RS /RST a nd ARRL sec tio n or country.

Frequencies: Su ggested opera ting frequencies :
3570. 3890, 3903. 7050, 7205. 14050, 14300.
2 1050. 2 1350, 21 410. 28050. 28800 and 52250
kc .

Awards: Ce rt ificates will he awarded to the
highest sco ring sta t ion. both phone a nd c .w.. in
West Virginia and in each A RRL sectio n a nd
each pa r ticipa ting country. Mu lti-opera to r sta­
tions a re not eligib le.

LoJ.:s: Logs m us t show; date a nd t ime in GMT,
sta tio n worked, QSO num ber sen t and rece ived.
band. mode a nd county. ARRL section or coun­
try worked .

Filing: Logs m ust be postmarked no later tha n
Octobe r 1st a nd go to : Contest Cha irman, Ross
Kirk. K8YB U. 90 1 Sixt h A venue. St. Al bans.
West Virginia.

Peruano

Starts : 000 1 EST Saturday. September 5
E nds : 2400 EST Su nday. Se ptember 6

Also. no officia l annou ncement has been re­
ceived from the Rad io C lub Perua no. Last yea r
th is was a phone contest only . Logs wen t to Rep
Att : G. C hiri nos. OA4PX, P.O. Bo x 538 . Lima,
Pe ru. Rules were covered in the Septembe r 1963
Issue.

SAC

C.\\'. - Sepl. 19-20 Phone-s-Sept. 26-27
Star ts : 1500 GMT Sa t. Ends : 1800 GMT Sun.

T his is the sixth Scandinav ian Activity Contest
a nd this year is sponsored by the SSA (Sweden) .,
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1964 CQ World Wide DX Contest
Phone

Starts : 0000 GMT Sa turda y, Oc tober 24
7:00 P.M . EST Friday, Oct ober 23 .
4 :00 P. M . PST Fr ida y. October 23

Ends : 2400 GMT Sunday. Oc tober 25 .
7 :00 " .M. EST Sunda y. October 25.
4 :00 P . M . PST Sunday, October 25 .

C.W.

Start s: 0000 G M T Saturda y. November 28.
7:00 I' .M . EST Friday. November 27.
4:00 P . ~ 1. PST Frida y. Nove mber 27.

Ends: 2400 G M T Sunda y. Novem be r 29 .
7 :00 P. M . EST Sunda y. November 29.
4 :00 P. M . P ST Su nday. November 29.

It's the world work ing the Scand inavia ns a nd
fo r contest purposes the fo llowing prefi xes w ill
be cons idered count ry mult ipl iers : LA . LA /p .
OH , O H0. OX. OY. OZ and SM/SL (a total o f
8 o n each band) .

J. Use a ll bands. 3.5 thru 28 me.
2. T wo class ifica tio ns. single and multi-oper­

ator.
3. The usual five a nd six digit se ria l numbe rs,

RS /RST report plus a progressive three figure
contact number sta rt ing wi th 00 I.

4. Each contact is worth one ( I) po int.
5. A multip lier of one (I) for each country

prefi x worked on each ba nd. a ma ximum of
8 per band . ( LA I p will count as o nly o ne coun­
try even th ough th ere a re 3 coun tr ies unde r that
prefix . )

6. T he fi nal score. total QSO points mult i­
pl ied by the sum of th e country prefi xes from all
bands. ( No single ba nd classifica tion.}

7. Cer tifi ca tes will be awarded to th e two high­
est scoring sta tions. phone a nd c .w.. in each
country and each W /K call area . Additional
a wa rds ma y be made. depending o n the re turns.

Logs shou ld show. in th is orde r: Date / t ime
in GMT. sta tio n worked. num ber sent and te­
ceived. band used. note each new prefi x as it is
worked. A sepa rate sheet fo r eac h band is not
necessa ry. however a sum mary shee t showi ng
the scoring fo r each band is requested.

The summary sheet should also include o ther
esse ntia l in formation regard ing equipment use d
a nd com me nts. Don't forget th e usual signed
declara tion th at a ll rules have bee n obse rved.
And your na me and full address in BLOCK
LETTERS,

Ma iling deadline is October 15th. This yea r
your logs go to : SSA. Contes t Ma nager. Karl
Friden, S~17 ID . Box 2005 . Krist ianstad 2.
Sweden.

MARC VE/W

Starts : 1800 ES T Sa turda y. September 26.
Ends: 2400 EST Su nda y, Septe mber 27.

T h is is on e of the more popu la r loca l con-
tests that st irs up a lot of act ivity. whi le the
supply of V E's holds li p. Its the Ca nadia ns work­

[C o l1t i l1 ued 0 11 page 88]



SPACE COMMUNICATIONS

GEORGE JACOBS '. W3ASK

A
R1L 12. 1964 will go down in amateur
radio history as the date on which the
first trans-Atl antic two-way 2 meter QSO

took place. via moonbounce.
On this date. using the moon as a passive rc­

fleeter. Bill Conkel. W6DNG of Long Beach .
Ca lifo rnia established t wo-way c.w. communica­
tion with Lenna Suominen. OH I NL. of Nakkila.
Finland. on the 2 meter band.

Not only was thi s an historic achievement for
amateur radio space communications. since the
moon is a natural satellite of the earth. but it
also established a number of new records. This
was the fi rst fully 2-way 2 meter ea rth-moon­
earth communication over any distance. since
previous moonbounce ex perime nts on th is band
co nsisted of receiving echos from ones own
transmission. o r one way communication be­
tween statio ns. Un til th is successful QSO be­
tween \V6DNG and OHINL. however. the vital
factor of a complete exchange of informa tion
was lack ing. I

The history making moonbounce between

- I D07 C la ra Street . Silver Spring, Md . ::!0902.
rfwo-way moonbounce comm unicatio n was established
o n 1296 me bet wee n W6HB and W1R U/WIFZJ o n J uly
2 1. 1960 . T h e U .S. Navy op e ra tes a moonbounce circuit
between w usbmeton. D .C. and Ho no lul u , Hawa ii in the
435 to 4..t5 mc ra nge . For more det ai ls o n earth-moon
circ u itry. see Space Communicat io ns, pp. 86-88, CQ.
October, 19fiO .

W6DNG and OH INL also establishes a new DX
record for 2 meters. The distance between both
slations is put unofficially at 5.300 miles! It was
also the first trans-Atlantic 2-way QSO to take
place above the 50 mc band.

This QSO did not come about by chance.
Bill, W6DNG. has been experimenting with v.h.f.
and earth-moon-ea rth transmissions fo r over ten
yea rs. Four years ago Bill met Lenna Suomlnen.
OH INL, th rou gh correspon de nce. Len sha red
Bill's interest in moonbounce experiments. and
they agreed to conduct test transmissions on 2
meters between Cali fo rnia and Finland . The
first one-way signa l was received during the
winter of 1961. and this was repeated again on
severa l occasions over the past two years. fi rst
Bill would receive signa ls from Len. and ther
at other times l.en would receive Rill's signals
This was the pattern unt il April 12. 1964. when
patience and devot ion paid off and two-way

•
communica tion between both sta tions was es­
tabl ished.

while it takes far more than ordina ry equip­
ment to esta blish 2 meter commun ications by
moonbounce. W6DNG and OH t NL have proven
that rad io ama teurs can do it. Both stations run
the ma ximum legal limit c.w. power. and both
use receiving equipment reflecting the ultimate
in amateur design techniques for extreme selec­
tivity and low signal, low-noise reception. T he

I,
j

i
Y\ J
'V I
v i

1­
Antennas used for W6DNG·OHl NL California-Fin land 2 meter moon bounce QSO. At right, W60NG's array of
eight 7 'elemenf Yogis of graduated element spocing, stacked four wide and two h igh, used for both Irans­
mitting an d receiving . At left, OH 1Nl' s arroy of 2 rows of 13 sets of crossed d ipoles, o r a total of 52 elements,

used for transmitting, and an array of 6 X 12 dipoles se rie s coupled, used for rece iving .
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Bill Conkel, W6DNG. of long 8ea ch, California shown
operating the rig with which he esteblished the flrst
two-way 2 meier moonbounce QSO with OH1NL.
Runnin g a full kilo wa tt of c.w. power, th e rig uses a

po ir of EI MAC "X2.s0B~s in the fi nal.

Ie nnc Suominen (right), OH l NL of Nakk ila, Finland
shown at his QTH with OH 2XZ short ly before establish.
ing the new 2·meter ox record to Californ ia '1ia an

eerth-meen-eerth rela y.

a ntenna systems used at both sta tions. while dif­
fe rent in some respects. have ga ins in excess of
20 db. and can be rota ted vertica lly and horizon­
tall y so th at the moon can be tracked acc ura te ly
a t a ll times (sec photos ) .

Hea rty congra tula tions go to W6DNG and
O U 1NL for pro ving that the pioneering spirit in
amateur rad io is very much ali ve. and for show­
ing the way to what in time will no dou bt be a
path over whic h many others will follow in estab­
Ji sh ing space communicat ions by means of re­
flection or relay from manmade sa te llites as well
as from the moon.

A telephone check with Bill O rr a t presst ime
ind icates that all is going well. but slowly, with
OSCAR III. Some di ffi culties a re st ill develop­
ing as the elec tronic equipment of what will soon
he amateur radio's first ac tive com mu nicat ion
satelli te undergoes fi na l environme nta l tests.
Bill expressed confi dence, however, that a ll the
problems are minor ones an d th at they a re being
so lved almost as fast as they develop. According
to Bill. it st ill look s as if an early fall launchin g
may be possible. More late news o n OSCAR III
in next month's column.

73. George . W3ASK

Unclaimed

Awards

I T'S a little hard to explai n why, bUI hams seem
be about the "movingest" people in the world!

Among o ur autho rs a lone, we record about 90
changes of add ress each yea r, and many's the
time an art icle runs with an author's address on
it on ly to be changed befo re the magazine is on
the press.

An even more puzzling thing is the wa y a fel­
low will wo rk like the dickens for o ne of CQ's

awards or contests only to leave no fo rward ing
address when the wanderlust again strikes him,
Uncovered in CQ's big move to new q uarters
were the following unclaimed awards : eleven
cert ificates from various CQ World \Vide DX
Contests over the past four years, \VPX cert ifi­
cates, and trophies from our \V. \V. DX Contest.
That's a Jot of nice wallpaper and dust collectors!

We need help in locating the presen t or past
holders of the follow ing calls ( mailing addresses
or other info. will be appreciated ) : O HO N E.
SAZTC. OQ5LL. KG 6AI A. HCII E. ~1 1'~HDC.

SA2TS. D1.5 HI. SI'8 HU. 9QSAAA. VE3 HQLI
SUo G3AWZ. ZS7P.

Some of the above of course are American
servicemen who operated from fore ign QT H'S
du ring their enlistments and who have probably
moved on to other posts by now.

Hy the way, anybody interested in reading a
"Wha t Ever Happened to . . ." de partment? Con­
tribut ions and ideas welco med, -Ed,
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BY BOB BROWN*. KlZSQ

A Moonbounce W eekend For KP4BPZ

T
E.'iTS made during the ARRL June V.H.F.
QSO Party afforded unparalleled oppor­
am ities for rnoo nbounce co mmunica tions

on 144 and 432 me. And several well -known
v.h .I. enthus iasts made the most of them. On
June 13 and 14 Gordon Pett inghill. KP4HPZ. was
transmitting into the world's largest parabolic re­
flector. the looo-foot steerable installation at
Areclbo. Puerto Rico . Special permission was
obtained for its use on this weekend and many
moonbounce enthusiasts were alerted some
wee ks before. The message to these enthusiasts
rea d as fo llows :

"From 1842 to 2130 GMT June 13. KP4BPZ
will transmit on 432.000 mc. On June 14, from
1938 to 2224 GMT. he will be on 144.001 mc .
Ciw, will be used. and he will listen from 10 kc
above his frequency upwards for calls:'

Minimum requirements. by the way, for co­
opera ting stations in such an endeavor are 100
watts tran smitter output. antenna gain of at least
10 db, with accura te aiming at the moon. a re­
ceiver noise fi gu re of 3 db. and recei ver selectiv­
ity of 100 cycles. Maller of fact , KP4BPZ spe­
cifically requested that stations with lesser
capability avoid transmitting on or near the
moonbounce frequencies during the test period.

Although complete information is still sketchy
at th is writing. we have confirmed that at least
19 amateurs worked KP4BPZ. On Saturday
W I FZJ at Medfie ld . Massach usetts. worked
KP4BPZ o n 432 mc with signa ls riding 18-20
d b above the noise at the New England end.
Also we have it that several W2·s. W4's and
W9's were QSO'd by this extraordinary station
in the Caribbean. Contact with W IFZJ was on
a.m.• both stations using inputs of approximately
150 watts. Last minute note: also worked W IBU.
W9G AB, G3LTF and HB9RG on 432 me c.w.

On Sunday, June l-ith. Gordon switched per
h is memo to 144.001 me and was clearly hea rd
by Carl Scheidler. W2AZI. , of Hom del . New
Jersey. Carl was using an II element Vagi. yet
signa ls from KP4BPZ were copyable over the
noise level even on the deepest of fades. Carl's
receiver, by the way, was set at 3 kc bandwidth,
abou t average by today's v.h.f. standards. Stations
wo rked on 2 meters included : W I BU. K2LMB,
W3LULl 3, W3T1K / 3, W3TMZ/ 3, W4FJP I?),
W4 HJ Z. WB6G ZY. WOIC. G2 HCJ, D13EN.
DJ 8PL. and DUYIIA!

· 77 Bar Beach Road, Port Washington, L. I.• N .Y. 110S0.

These seemingly magnanimous achievements
probably come to most readers as quite a shock.
at least by comparison to what most of us are
doing. Yet moonbounce is a mighty force to be
reckoned with and what we are seeing today
is only the beginning. Mo re discussion and de­
tails on this effort will appear in September
CQ's UHF ROUNDUP column. ably digested and
presented by our own ~I r. Katz. Till then we
suggest you draw your own conclusions. Moon­
bounce. anyone?

Heard Rhodesia Lately?

A small au toma tically-keyed transm itte r has
recently bee n insta lled on a prominent hill some
5000 feet above mean sea level (ami approxi­
mately 1000 feet above the surrounding country)
at a site 25 miles north of Salisbury in Southern
Rhodesia. The transmitter, which is running con­
tinuously 24 hours a day. is unattended. but
frequently monitored in Salisbury for correct
operation. T he frequency used is 50.046 mc and
F I keying (F5K) is used to give an upward shift
of approximately 200 cycles per second on
"mark," T he signal sent in Morse characters is
"Q RA de ZE IAZe" and this is repeated con­
tinuously, with a 36·second break of carrier
every 6 minutes to allow receiving stations (0

check no-signal conditions and to adjust auto­
matic recording instruments. R.f. power to the
antenna is of the order of 40 walls-the antenna
being a quarter-wave ground pla ne.

T he six meter Rhodesian transmitter is o f
unique design. in that the fi na l r.f. section is
built into the antenna itself and the entire rig
is a.c. line operated but will automatically
change over in a few seconds to a gasoline driven
generator in the event of a power failure,

It is intended to keep this equipment in oper­
ation through the International Years of the
Quiet Sun ( IQSY) . and reports of reception in
Cyprus, The Republ ic of South Africa and from
var ious centers of Southern Rhodesia have al ­
ready bee n received . It is entire ly conceivable
that northern European v.h .f. stations and even
American amateurs will be able to catch smat­
terings of signals from ZEIAZC. And. as many
50 me addicts remember who operated during
the last effective sunspot cycle. 58-9 contacts
with Southern Rhodesia were made throughout
the United States.

Ivan Wood. ZE3JJ. c/o E.S.C.• P.O. Box 377.
Salisbury, Southe rn Rhodesia. is the cha p to
whom all recept ion reports should be d irec ted.
Needless to say, any and all reports will be
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great ly apprecia ted and certainl y acknowledged.
Ivan, by the war , has been issued a special ex­
perimental license fo r th is exotic beacon opera­
tion (See October '6 2 CQ for the story of ZE3·
JJ's endeavors} .

~ Ia ..terminds of th is project a re Fred Ander­
so n. ZSILA , of w orchester. South Afr ica. who
construc ted the equipment and made it avail able.
and Kay C racknell. ZE2JV, of Salisbury. who
has do ne much experimental wo rk of v.h.I. pro­
pagation ( particularly transequatoria l ), and who
is colla ting the results obtained .

Abol ish A.M, on Six?

An interesting proposal has been laid before
the men in Wash ington by E. J . Mick. \V3ZWR.
o f Philadel phia, a prom inent and enthusiast ic
proponent o f v.h.f. f.m. operation. Mr. Mick 's
" Proposed Channelizing Plan for the 5.711 Meter
F~ 1 Band" includes, among other things, delet­
ing o pera tion o n all modes other than f.m . above
52.5 mc. How's tha t for a starter?

Basica lly, the plan boils down to this :
W3ZWR wa nts to establ ish seven 36 kc chan­
nels, every 36 kc from 52 .52.t to and including
5:! .7.tO mc. This permits all f.rn. operators to
use even-kilocycle rocks. ( For example : 2.91 8
me X 18 = 5:! .52..J mc for transmitter osci l­
lator ).

~I r. ~1 ic k adds, "The fo urth channel we're
setting aside as the National Net. ra ther than the
unofficial 5:! ,525 mc frequency." Regard ing thi s
much-used channel he says: "Yo u'll note that it
requ ires an odd-hall 2.918056fl + kc transm itter
c rysta ls."

One feature of this plan will certa inly appeal
to the boys who want to get the most for their
surplus money. Since all commercial 2-way gea r
used in ham Lm. will cover anv channels in any
I.tO kc segment, an f.m. e'nthu'iiast merel v
al igns his rig and rece iver for highest chosen
freq uency in the 265 kc f.m. band. Roth rig and
rece iver are then set up to cover any fou r con­
secutive cha nnels just by cha nging both trans­
miller and receiver crystal s as desired . Simple?

We would be very interested to hear from
v. h.f. f.m . operators across the country regard­
ing W3ZW R's proposal. Personall y. I feel tha t
the plan's stro ng points could well be adopted
wit hout FCC intervention, How about you?

Another Crack ot Slid e Mounta in

lot long ago your loyal columnist a ttempted
the impossible : To scale Slid e Mounta in, New
York sla te's highest pinnacle , for opera tion in
the Spring CQ V.H.F. Contest. The peak is lo­
ca ted in the Catskills, ele vat ion 4~08 fee l. A
few years ago K:!OI Q / 2 managed to reach the
top with a Gonser Co mmu nicator and compiled
the highest six meter sco re on record in a simi­
tar contest : II mill ion po ints. Well maybe it was
possib le then. but it shore ain't now!

T he group of us (WR2CUD, WR2DC A,
K2ZSQ. K3 EAV and K 3S ~W ) left the day be­
fore (a Friday ) from Plainfield. New Jersey at
approx imate ly 9 P.M , we reached what we had
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believed to he the ba se o f Slide xtt . at I: 30 A.M,

El>ST Sat urday. For those who should contem­
plate th is misadventure, by the way. be fore­
warned : it is a 7 mile cl imb to the top. And the re
is no road . She must be a ttac ked on Ioot. th rough
the woods, ac ross stream" up creek beds and
through wind ing foot tra ils (some of which lead
no where in part icular) . Well we didn't know
this and had the experience of a life time. T he
sign said "2.X mi les to Slide M I." Th is we were
prepared for, Wh at the informative lillie plac­
a rd didn't sa y, however. was th at that 2,8 mile
hike look you to the base of the hill . From there
you go up another 5 ,~ miles!

Anywa y we sta rted the climb at 2 A. M . and
were st ill heading up at 8 when the sun was up.
Each of us had gear: one G-50, one Tecraft 2
meter transmitter, one 1.5 kilowatt generator,
one Drake 28 receiver, one Redline converter,
one 24 foot I I ele ment six meter beam, etc.

Well, we pushed ourselves to the hrink of
hu man endurance and we still were n't to the top.
Sleep? Impossible. We had already passed the
timberline and could count sheep on ly in a wet
bed of snow, should one be so inclined in the
first place. At this sad point we had all gone
without rest for ~6 hours and had "had it," And
yet we had ano ther two loads of equ ipment to
lug up to the camp if we eve r made it the first
time. That's right : A total of .t2 miles. Enough
said?

I mu st confess that I was one of the first to
call it qu its. K3EAV and K3SFW quickly joined
me, however, and this miserable bedraggled trio
trudged down the moun tai n in a seemingly never­
ending search for rest. Event ua lly- it seemed
like three da ys-we reached the bottom and
crawled into K3EAY's ..mall \'W for a couple
of hours sleep. It wasn't long thereafte r before
we were joined by \VB::! 's CU D and DCA who
had act uallv made it to the su mmi t before thev• •

a rri ved at the inevi ta ble concl usions we had
earl ier.

To mak e a long sto ry shont er} . the ~ 1 3 Y con­
lest got a long just fine without help from
K2ZSQ / 2 or Slide Mountai n. The family doctor
says my left leg will still rema in an integra l part
of yours truly and WB2DCA repo rts tha t his be­
loved G -50 miraculously still works. We fi gure
we came out fine, considering. . , .

Learned ad vice to future would-be mountain­
cl im bers out to break K20lQ's record: Don't.

U's This Month

Lest we fo rge t, August 2~ and 23rd is the big
weekend for the v.h .F. contes t crowd, It marks
the CQ Summer V.H.F. Contest, one you will
not likely forget for quite a while if you intend
to participate. All the rules can be found on
page 3~ in the July issue, hut a complete set of
rules and log fo rms can be had for a self­
addressed stamped envelope to: CQ V. U.F. Con.
test Comm ittee. 14 Vanderventer Avenue. Port
w ashington. L.I., N.Y. 11050. See yo u in the
contest!

[Continued 011 page 98]
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Questions

Autornutlc OfT·set Frequency Control - " Can you
su pply me with the necessary info rma tion to en­
ab le me to tunc my rece iver ( in my homehuilt
transce iver ) but ye t keep my transmitte r on con­
tact freq uency'? Frequency excursions need not
be grea t bu t the device should enable me to tunc
above or below zero beat."

Thanks to John Savage. W4JYW. Lake Worth.
Florida. sec fi g. I. His method to pro vide auto­
matic off-set frequency control of an osc illator
to provide fi xed o peration on transmit and vari-

"",--,----:1 l o"tlN'

Fi g . l -An a uto matic o ff ·se t fr e q uency co nt rol for s.r. b ,
tra nsce ivers. I I is wound a n an XR·50 from and grid .
dip ped with C3, to the v.f .o . fr e qu ency. Use the cha rt

in fi g . 2 . Tap 4t . from co ld e nd .

We at HAM C LINIC sta rted out with one til ing
cabine t for ham informa tion. now we have four!
We also have an increased libra ry and a few
more instru ments in o ur priva te lab. Yet it is
di fficult for us to keep up with the changes .

O bserved: than ks to the ham publ icat ions like
C Q, QST , RSGB Bulletin, 4U lI TU Calling and
others. the average ham can. if he is dil igent.
stay up with the latest ad vances in a mateur rad io
communications. However, no one person or no
o ne magazine can hope to have all the a nswe rs to
every ham's technical problems. We at HAM
C l.l NIC do our best but as we have said before.
we simply do not know it a ll. nor can we answer
every question tha t we receive. We do not ye t
ow n a compute r. but we believe th at there is
one in our future.

. c/ o CQ . 14 vanderventer A ve ., Po rt W ash ingto n. L.I.,
N. Y.

Vacation

From the 18th of August to the 18th of Sep­
tcmbcr we hope to be back in the USA for a
needed vacat ion. We sha ll visit both coasts. If
you wish to ge t in touch with us drop CQ a ca rd
o r telephone them. they can tell yo u where we
shall be at any give n time. Urge nt letters only
will be answered du ring the period.

A
TfiOUGII H AM C LIN IC 'S main role is assist­

ing hams with their ham radio tec hnica l
problems. we receive man y le tte rs ask ing

li S for adv ice and assistance on such subjects as
tra nsisto rized a uto ignit ion syste ms: high fi delity
equipme nt; mod el airpla ne radio control: ama­
teur telemetering gear; C B rad io servicing, high­
school science fai r projects of all kinds; using
surplus equ ipmen t fo r othe r th an ham radio
work : e lec tronic school recommendations and
many othe rs.

In every case we try to be as he lpfu l as pos­
sible. especiall y if the writer is a ham. On the
o ther hand . there are soml' letters we do not an­
swer because we do not wish to take away busi­
ness from consulting engineers who mu sh cha rge
for their services in orde r to live.

For weekend service. direct you r letters to me
at 4 Lutzelmatt Str. Luzern, Switzerland while I
am in Europe. Be sure to enclose two postal
inte rna tio nal reply co upons obta inable a t any
postoffice ) or a quarter for ai rmai l return post­
age. This is a small price to pay for the informa­
tion you seck. If you are in no hurry for a reply
send your lette rs to CQ Headquarters.

Observation

Progress has bee n so rapid in rad io-electron­
ics that new bits of information are unearthed
eve ry day. Th is accumula t ion of dat a poses a
giga ntic retrieval problem, T he answer to the
data collec t ion and disseminat ion pro blem is of
course the use of computers. By us ing computers
much d uplicati on of research effort will be obvi­
a led o But the effort must be centra lized. That is.
we should ha ve a "nationa l facts agency" as
advocated by that grea t scie ntific prophet. H ugo
Gernsback. editor-in-ch ief of Radio-Electronics
magazine. For a small fee any bit of scientific or
engineerin g informat ion could be obta ined.
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Fig _ 3-Automatie loa d control circui t for the HT·37.
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Standard Prefixes- Ole an you tell me what tera
• •

grga, nano. femto and atto mean?"
Yes. These "standard" numerical prefixes are :

te ra-IOl :!. ; giga- IO~I ; nano-- JO- ~ I ; femto-­
10·J:-,; and alto-JO-Pl. Incidentally. the term
kilocycle, megacycle and cycle become kilo­
hertz. megahertz and hertz respectively in inter­
nat ional usage. You will see these abbrevia ted in
magazines now ( no t only European ones) , as
Kh. Mh an d h.
ALe for the JlT-J 7-- "I would like to add an au­
tomatic load control (a.l .c.) to my HT-37. Can
you help rne?"

Joel W. Avery of Valley Station, Ky. shares
his idea with the owners of the HT· 37 which
wo rks very well. It is show n in fig . 3.

Joel ca lls his scheme "auto matic power con­
trol. " His circuit is adjustable to a ny power
level on any band and req uires drilling no addi­
tional holes. It can be installed in about 20
minutes. Here is the way Joel recommends that
you go about the job: "First remove the HT-37
from its cabinet. Then remove the sh ield from
the final tank. Construct the voltage doubler o n
a terminal strip and attach it to the front of the
shield. Connect the dou bler between R:!.u and
R:!1. Then mount the pot through the avai lable
hole in the rear apro n and connect the o utput of
the doubler to o ne end of the pot. From the
center leg of the pot connect the 2.5 mh choke.
the other end of th is going to the driver stage
contro l grid. i.e.. pin # 2 of the 12BY7. Replace
the shield and the case.

"To adjust the circuit. begin operation with
maximum resistance of the pot all the way in .
Load the tran smitter normally. then set the pot
to the level of output desired (an y point below
maximum) . T he transmitter will now peak to
this level and will not flat-top."

Than k you Joel for the excellent idea. I am
sure man y of o ur HT-37 owner readers will ap­
preciate your help. Hall icrafters please note.
Reulster with MalJuf'lclurers- "1 bought a sec­
ond-hand set sometime ago and had trouble wit h
it. I wrote the manufacturer and received no
reply. What does a guy do to get information
from a man ufact urer on a seco nd-hand set?"

If you have purchased a late piece o f ham
eq uipment seco nd-hand. do adv ise the customer
rela tions department or the service department
of the manufac turer who made the equipment.
Ask to be placed o n their mailing list for modifi­
cations (of your set) which come out from tim e
to time.

When you receive the modi fication bulletins
and make the modifications. hold o n to them so
tha t you can show whoever buys your set th at
it is up-to-date.

Fig_ 2-Chart sho wing resonant frequency \15. ca pacity
for vari ous co ils wound on Notional XR ·SO coil forms.
Curves mark ed A ore for maximum inductance (core in);
th ose mark ed B are for min imum ind ucta nce (core out).

able operation on receive was tried and it worked
very well. Instead of the 6SK7 used by John, I
used a 6BH6 (a sharp cut-off pentode ) which
wo rked very well . No relays are used.

Switching is accomplished by diodes CRI
and CR~ to select one or the other of two con­
de nsers to become part of the freq uency selective
ci rcuit formed by L v and C~ . Condenser C2
should ha ve twice the capacity of C 1 and be ad­
~ ll sta ble from the front panel. This permits tun­
mg above o r below the nominal center frequ ency
as determ ined by C I.

With 5 1 open. positive voltage is applied to
C R I via R;l causing it to cond uct an d connect
C I to the tuned circuit. Closing the key cau ses
the following biased stages to turn on. but does
not cause any change in oscilla to r frequency.
With 5 1 closed. negative voltage through R2
cancels the positive voltage formerly applied to
C R I and applies a negative voltage th rough RI
and CR:!. causing conduction of th is diode and
non-conduct ion of CR, . In this sta te. C2 func­
tions as the adj ustable freq uency control. Clos­
ing the key will now ground the bias line caus­
ing the removal of negat ive voltage to CR:!. and
appl ication of a positive vol tage by voltage di­
vider ac tion of R:!. an d R:I to CR , which brings
the oscillator back to the nominal center fre­
q uency automatically.

Values o f capacity given result in approxi­
ma tely 5 kilocycle deviation above and below an
average frequency of J695 kc. Keying is clean
with no observable ch irp or instability.

Thank you John for sharing your very fine
idea with H AM C LINIC readers.
XR·50 Coil \\'indiog lofo.- "I have some XR-50
(Nat ion al) coi l forms o n whic h I have no wind­
ing data. Ca n you help me T'

Yes. See fi g. 2. T his is the cha rt usually
packed with XR-50 fo rms. Knowing full well
that ma ny ham s have the forms hut no t the
cha rt it is reproduced herewith . If you use the
chart with any ot her co il form (same size) make
sure that the core is the correct material. Na­
tional's forms are low loss and grea t for ham
eq uipment.

) .. ~ fi 1' . 10 I) 20 :so "0 !loCI W
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Fig . ~-A simple microphone mixer.

In writing to manufacturers. always give the
serial number of your sci and the name of the
company or person you bought it f rom. T he
manufac turer can then change his mai ling list
accordingly.

Help the manufacturer to help you! Register
your set.
Simple A.F. Mher- " ) would like to be able to
feed e ither one of two mikes or both slmulta ­
neously into my transmitter and wo uld like for
you to suggest a mixer. Can you do this for me
please?"

Sure. See fig. 4. The pot s are adjusted for
individual o r double mike gai n. Instead of the
12AT7. transistors could be used. bu t it is as­
sumed that you are using a tube type speech
a mplifier.
1'lIttin~ the 32\' o n 160 M eters- " D id anything
appear in CQ on putti ng the 32V on 160 me­
te rs?"

0, but see the Apri l 1954 issue of QST for
the info.
AN/ A RC- I As 2 M Transcelver-," !n wh at issue
of CQ d id information appear o n converting the
AN /A RC -I for ac ope ra tion on the 2 meter
band ?"

CQ for May 1960.
1U~ICk Wido " - Transm itter R ecelver -," ! obtained
a ?-hand Black Widow transmitte r-receiver but
witho ut an inst ruction book or diagram. A ny
info o n th is se t in past issues of CQ? W hat hap­
pened to the company who made the BW?"

An ankle on the BW appeared in the Janu­
ary 1958 CQ. I do not know what happened to
thc company. Accord ing to sta tist ics, about 4000
firms fai led in the USA during the first 3 mo nths
of 1964, among these were a num ber of radio­
e lectronic companies. They come and they go!
Suggest you advertise in CQ for the info you
need .
Se lenium Bloweuts-."! bui lt a se lenium rectifier
power su pply. I used ser ies res istors connected
to each rectifier but about every month or so
one rect ifier blows out. w ha t causes this and
wha t can I do?"

First decrease the size of the series resisto rs.
Next. pa ra lle l each rect ifier with a .0 1 mf ce­
ramic capacitor. Voltage transients are no doubt
doing the dirty work. T he paralle l capacitors
will he lp to increase the life of each rectifier.

A n Appeal for Assistance - Have you ever
stopped to th ink how fort una te you are, living
in America and be ing able to bu y a ll the maga­
zines and books you need '! Have yo u ever
stopped to think about those who are trying to
better the lot of the ir young people in nations
where ham radio is co nsidered a luxury'! Well.
if you ha ve not . you should . The foreign aid
dolla rs that w t' (yes. I pay US taxes too!) send
to de ..'e loping nations are not used to increase
a country's ham po pula tion. So we hams must
help fellow hams in other count ries much wo rse
off than we are . This appeal is di rected to Eu­
ropea n hams too.

Remember, when we help fore ign hams we
are helping maintain the status quo of ham radio
interna tiona lly. and without internationa l co­
ope ra tion we can lose so me of our ham fre­
quency spectrum space.

I would like to sugges t that yo u send your un ­
needed technical books and magazines to Dr.
E. T. Cho Ph.D.. President of the Tongkuk Elec­
t ron ic Engineering College, 22·27 Tongza Dong,
Seou l, Korea. Dr. Cho stud ied in the US a t
Purd ue and in Indiana and was o nce the C h ief
Signal Officer of the Republic of Ko rea Army
as a Majo r General. He was also once in the
M inist ry of Communications and is considered
as o ne of Ko rea 's outs tand ing educators. Let us
help the stude nts and hams of Korea. Send Dr.
C ho some of those books and magazines lay ing
around your shack. If yo u do, you'll be con­
tributing to international goodwill and the status
of amateur radio.

Later o n, I will have o the r destin at io ns for
your do na tions. If you have eq uipment to give,
a ll the better. Note to our African friends : would
you like for us to help you help yourselves-a­
wi thou t one string a ttached? If so , write to me.
This offer is a pe rmanent one.

Thirty

Some of you who have written directly to me
and received a reply have told me how happy
you were to rece ive the beautiful stamps of
Switzerla nd I use on my correspondence . I a l­
ways try to use the la test issues of Sw iss sta m ps
o n my letters or cards to yo u. So when you write
directl y you receive a rapid answer plus some
beautiful stam ps.

As you no do ubt rem ember, Elfriede and I
work on corresponde nce in the evenings and on
week-ends. We enjoy receiving your letters and
helping hams the world over. \ Ve feel that we
are not o nly helping ham radio but are, in our
own littl e way helping the cause of freedom and
internat ional unde rstanding. We feel as so many
other hams do tha t a mateur radio is a force for
peace. Through people-to-people contacts we
learn more abo ut each other and ap precia te each
other's problems more- the end result is friend.
ship. You too ca n enhance the public service
aspects of ham radio by helping needy foreign
hams or hams-to-be. Can we count on you too?

ri, 73 and 75 Chuck
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USA·CA HONOR ROLL

·Un ited St at es o f America Cou nt ies Awa rd C ust odian,
Do lt 38.5, Bonita , Califor nia 92002.

--­. --
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._._­
---~------

--
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are available upon request. J worked 1300 WI K
sta tions during the ARRL c.w. DX contest. It is
early yet. but of first 51 QSL cards received, 29
do not name co unty information. I cannot under­
stand thi s and it will be interesting to see wha t
overal l percentage of U.S. hams give DX sta tions
the courtesy of namin g counties. In any event,
the USA·CA Program has h y beam pointed
toward your U.S.A."

C huck Muller, HK 3VV : "Clif. we are really
pleased to apply for the beaut iful USA-CA
Award. It was fu n. I sweated, fretted and often­
times got shook up trying to work some of those
elusive 'ra re' ones. Was great fun even with few
sad moments when a guy who promised a QSL
never de livered. or what you thought to be Al­
pine County tu rned out to be L A. Workin g: 500
cou nties from a DX location is no t easy. believe
me. but it does stimulate high interest and makes
the award highly prized. I do want 10 register a
complai nt against QSLing habits of too many
sta teside hams. Here at HK3VV, 871 counties
were worked before gelling the required 500
confirmat ions. Seems U.S. hams just don't QSL
like the y used to. We feel strongly that the final
courtesy of a QSO is a QSL and we make them
ou t d uring the QSO before the fellows have time
to forget the di-di-di-dah di-di-di-dah of my call.
We don't expect QSLs direct and it gives us

The Prair ie State Moth er..oaughter Awa rd Iponlored
by th e Montgomery County (lIIino il) AREC. Inc., for
contacting four Mother-Doughter hom leoml represent.
ing at least three lIates (B contaetl). Teaml do no t have
to relide in some stc te. Send GC R (ce rt ifi ed) lil t an d $1
or 10 IRC to Custod ian, Golde Hoo ve r. K9AXS, .401
EOlt Wood Stree t, Hillsbo ro . Illinois. Awa rd il eo.sig ned
by Gold e 's daughter, Ca ro le , K9AMO, now married to

Bill Alle n, K9AKf. All three a re CHCers.

K8VSL 42
W8NXN ...•.. 43

1500
WA9AJf 9
K8VSl 10
K+lHUU 11

2000
WSEHY .......••• 4
WUMCX 5

VE3·930t ... 382
W2EAf ..•..... 383
VEJ·75~ 384
K+lEJW , 385

1000
K5SGJ 38
KJLXN 39
K2PFC , 40
VE3-9301 41

. 00
KSSGJ 374

....... 375
W8JAQ 376
WSfPN 3 77
W] AIZ 378
CTlPt( __ 379
w lGAQ 16 380
WIo'GWT ...•...,381

T
W EN TY-TW O County Hunters came in (or
USA-CA credits during May. Eleven of
the twenty-two were fo r o riginal USA­

CA-500 Award cert ificate and rem ainder were
for higher level endorsement gold seals as shown
in below Honor Roll .

Of the above we are pleased to note two
s.w.l .e rs bagged USA ·CA -500. Fred J. Woodley,
VEJ-9301, went on to become first s.w.l . to
reac h the IO(}O county level wh ich proves point
that most hams will give s.w.J.s the courtesy of
a QSL. Ind ica tio ns are that more and more
DX 5.W .1.5 are becoming interested in the USA·
C A Program. We might remind U.S. hams that
in most o the r nations before a person can be­
come a ham. he or she must serve apprenticeship
as a s.w.l.. and unlike in the U.S. s.w.l.s of most
other nations are co nsidered and treated as fra­
ternal brothers. So Mote It Be.

T o aga in po int up a fac t that 7 me now domi­
nates as the County H unter's ba nd . K0 EJ\V
made all his 500 county co nfi rmed contacts o n
7 me s.s.b. with most contacts in and around the
County Hunter's Net o n 7220 kc. T he CHef
F HC Service Net opening 1800 GM T daily on
14.340 (plus or minus 2 kc ) is becoming fa vorite
count y check-in frequency for 14 mc s.s.b.
mobile opera tions. One does not have to be a
member of either net to check in and join the
activi t ies.
We Get Letters

Olof Lundberg, SM6CKV ; -cur, the USA·CA
Program I read abou t in CQ sounds very excit­
ing. Please send me a co py of the rules yOll state
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SCOUT RADIO AWARD

IDAHO
, COUNTIES AWARD

istically 'e nginee red ' awards programs provi de
outs tandi ng PR vehicle upon which unlim ited
good public ity may be gene rated enhancing ama­
teur radio's stature and place in our society . In
this ins tance the l ouisville Co urier-Journ al
newspaper has carried a feature story in Su nday
supplement.

letter from QC WAer. Q RPer Elmer Kleppin,
\V9DBO. brings out the question continually
cropping up about the absurd ity of some county
aw ards rules which requ ire mobiles or those on
field-day operat ions to stop, make out and mail
QSL cards a t some Post Office with in such
county o r else those sponsors refuse to accept
written sta tements on such cards that a QSO
took place in count)' na med. A few have mis­
unde rstood that contact s with in such states also
req uired th is absurd requ irement for USA-CA
awa rds purposes. I.et me repeat: the USA-CA
Award has no such rid iculous features. For
USA -CA. a valid QSL card wherever mailed is
considered valid proof a contact was made. This
writer is requesting all spo nsors of county awards
to drop any postmark requirements: failing their
cooperat ion we will then seek new spo nsors of
sta te county awards.

Here is the ne w Id aho Co unties Awo rd . See ted fo r
ru les . One will hove to see th e awa rd to app re ciate a ll
the humorou s wildlife, hu nting, fi sh in g a nd campin g
scenes pict ured in silver mass arroy o s b a Ckgrou nd on
the cert ifica te . We understa nd that Idaho is o ne of
t he fe w states le ft wh e re e a ch year mo re dee r a re
bagged tha n hunters are shot. USA-CA we lcome s Idah o

into the County Hunte r' s Prag rom.

..."'_ ......- - >---.,. .

I

----
Th~ Coplay Boy Scout Troop # 52 Awa rd; U.S. slo lions
work tro o p dub sta tio n K3WQ W pl us two me mbers of
the Troop; OX slotions work club stotion plus one
member. Send log data lis' and $1 or 10 IRe to Troo p
# 52, cI a P. I. Somnich. K3VW H, 1120 Ho ke nd a uq ua
Sir••t, Coplay, Penna . K3VWH. the Sco ul m<ule r, is

ex·HAaS and HASZ.

-- ....._-- - - -."---_.w .....__ ...
-.......__.._- --.. H.__ ... .. _ ..

-

great joy 10 receive them via bureaus . . . slow
hoar (by burro here). A most appreciated QSL
just received was one for a contact back in 1961.
T he fellow penned. 'heard you tell another sta­
t ion how much you appreciated cards from rare
U.S. counties. Got 10 thinking . checked . . . sure
enough. I failed to QSL. M y apologies being so
la te. and be assured. from here on out. those
asking for QSLs will get them : Again Clif, I
wish to express my sincere thanks to all you fo lks
a t CQ who had the imaginat ion to dream up this
awa rd which is sweeping the world with h igh. ..Interest.

Dan Onley. K4 ZRA. Custod ian of the Ken­
tuck y Bluegrass County Award sponsored by
the Owensboro ARC , Owensboro. Ky., wrote
C lifT Corne. K9 EAB . of iron lung fame . the
foll owing : "1\Iy since re congra tula tions to you
on becoming the first winner of the Bluegrass
All Coun ties Award of Kentucky. Throu gh the
kindness of Sta te Sena to r Casper Gardner and
of Governor Ned Breath itt , your ac hievement
has q ual ified you to be commissioned as a full ­
fledged " Kentucky Colone l!" . .. they fee l that
such interest in the Bluegrass Sta te certa inly
merits the state's world-famous mark of distinc­
t ion: ' Here, again , as we keep rei te rati ng, real-

Yo u have heard of ham widows, golf wid ows, poker
wid ows, e tc... . well, heres a h u moro us awa rd s protest
by the 'w id ows' of self ind ulgin g f ir eme n. See te xt for

d etails.

RLO \I ~ GO\ IIID OW

t~

Sue Pierce, K5SB N. writes. "Clif, when you
folk s dreamed up the USA ·CA. you had to he
inspired. No other awards program has gen­
e ra ted such world-wide inte rest, more fun. more
fru strat ions and sheer excitement than th is one.
DXCC seems pale now. We have chuckled at
your sta tement. 'There are no ridiculous awards:
only ridiculous sponsors'. Now Clif. that's close
to home. , . looking through your Directory fur
county awards with rid iculous requirements.
and talking to DX friends. it appears to us that
the Ca lifo rn ia County Award is a generator of
conside rable ill-will. Three features; that o f re­
qui ring all 5X count ies (ma ny uninhabited). re­
q uirement that QSLs must be po stmarked with in
counties even without Post Offices. and the re­
q ui rement that QSl.s be sent to sponsor rathe r
than acceptance of G e R, all add up mak ing this
award one of least interest to the great major ity
of county h unters. If it were not that the USA-

•

--
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-

. 5 '::::=
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•
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He re is the Worked Ottawa Mob ile Awa rd (W. O.M.),
recen tly revived, sponso red by the Ottawa Valley
Mobile RC, Inc. for work ing fi ve memben while they
are mobile . Send QSls and e.c .s.e , to Jack Barlow,
VE3CEB,191A Clare St. , Ottawa, O ntario, Canada.
Mig ht we re mi nd U.S. Amateun that U.S. postage
stamps a re no good to a Canadian; use Canadian
sta mp on s.e .s.e . or send a ppropriate number of IRe.
Members of OVMRC include VE3BEB, BJO, BST, CDC,

CEB, CGP, OQM, GX. AGU, CGO and CIW.

inte rested in contacts with severa l ' ra re ' North­
ern Californ ia counties . George's job requires
him to mo bile th rough that a rea. George al so
reports his inabi lity and non-acceptance of
ridicu lous awards requirements which would
require him to drive to so me Post Office wi thin
each county to mail QSL cards. As George re­
lates, some of these counties are uninhabi ted
and others would enta il considerable expense to
drive to a d istant Post O ffice each time a mobi le
contact is made in any speci fic 'ra re' county. T o
meet these Californ ia County awards requ ire­
meri ts. G eorge had been making o ut cards on
return home and then mailing them to the Post­
maste r in each county with embarrassing request
that the cards be re-mailed to sa tis fy spo nsor
req uirement. G eorge reports he will conti nue to
dish out these 'rare' county contacts but has lost
'stomach' in any fu rther attempts to sa tisfy
postmark requirements.

For many ' ra re' Nevada and A rizona counties.
liste n for W6DIX17 checking in a lmost da ily on
C HC /FHC Service Ne t. 14,340 or the reabouts
as QRM d ictates. Mobilers and county hunters

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

......,."

Pictured here is the Mammoth Cave ARC awa rd for
contacting six memben after August 1962. Send log
data and 2S¢ to club, Glasgow, Kentucky. The certifi­
cote pictu res the ent rance to the Mammoth Cove, o ne
of the world ' s wonders. The Mammoth Cave was d is­
cove red in 1733 by a bea r hu nter named Houch ins.
The cave gave evide nce of earlie r residence by pre­
historic Ind ia ns. He re aga in is exa mple how award s
ca n be used to promote knowledge of Americo 's

' trea sures.'

... ~ '.... L ..... ' ••~ .._ '.w._..._.... -

CA included Califo rnia sepa ra tely from these
res tric tive requ irements. fewer beams wo uld be
turned toward Califo rnia . Can't you shake some
o ne up out there and get a progressive California
Cou nty Awards program with classes (seals)
•md which recognizes DXer handicaps?" K6BX
note: Yes Sue. a new California Counties
Award as you describe is in the mill and soon
10 be announced. We might inject here th at
awards are supposed 10 be instruments genera t­
ing good will. Also. a sponsor does not and
cannot ascri be good PR or 'va lue ' to an award ;
to cont ra ry. 'va lue' of any award is valid only
to ex te nt such award requirements are accept­
able to and su pported by the masses of hunters.
O n th is score. it is a stupid PR blunder by any
spo nsor to assume thai because h is award is
most difficult to ac hieve. th at it has PR 'value'.
Very 'd i fficul t' awards usuall y have r idiculo us
features rejec ted by a majori ty of hun ters. We
might a lso point o ut th at the sponsor of an
award which literally 'dies' once won. lack s un­
derstanding of awards PRo Well 'enginee red '
awa rds programs. and interest in them. never
'dies'.

C OUll I}' IIl1nlill~ T ips
Suggest those interested in contac ting Dakota

County. Minn.. drop Stan Rutherford. W0E UG .
lette r wi th s.a .s.e. Fo r contact with semi-rare
Iowa County. Wisco nsin over week-ends. any
band. might try setting up schedule with A rn old
Bachmann. K9DCJ. Rte I. Blue Mounds. wise.

We still are receiving many notifications of
pla nned mobile trips into 'ra re' counties but
with such short notice such cannot be accom­
moda ted in th is column whic h requires 60 days
adva nce not ice. It is suggested those with short
notice rnobiling plans attempt 10 check into the
Co unty Hunters' et a round 722 n kc.

WXIUX a nd WN 8M EZ pla n to opera te from
severa l 'rare' Oh io counties over weekends dur­
ing A ugust using 7036. 7 176 & 14072. S.a.s.e.
to them for details.

D rop George Maxey. W6BI L, an s.a.s.e . if

Fresh oR the pren is the new Illinois Counties Certift­
cote sponso red by the Peorio Area ARC. Basic certifi­
cote for working 52 of the 102 Illinois counti es. No
d ate restriction s. No band or mod e e nd one menh . Seals
for contacting 72, 9 2 and 102 counties. Send GCR
a lpha be tical lilil sho wing full log data . CHC g en eral
ru les preva il. Fee is $1 or 10 IRe. For subsequent sea ls
send a.e .s.e . An outline map of Illinoi s showing counties
sent for s.a .s.e . Custodi an ; Clif Corne , K9 EAB, 711 West

McClure Ave ., Peoria , Illinois 6 1604.
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a nd o thers are invited to check in to this net
daily commencing 1800 GMT.

Idaho Joins US,\·CA Program
The Magic Valley Radio Amateurs, Box 1176.

Twin Falls. Idaho 8330 1, announces sponsorship
of an Idaho Counties Award. Req uirements:
Idaho sta tions contac t 12 Idaho counties; Con­
tinental U.S. and VE sta tions co ntact 8; all oth­
ers co ntact 4. Send QSLs, list and 50(' or 5 IRC.

The name Magic Valley. according to map
o n MV RA letterhead and my Atlas, seems to
center about thirt y miles either side Twin Falls.
o ne o f nature's mos t scenic areas of the U.S. See
picture of the Idaho Counties Award .

Red \\'31::0n WidOl' s 'Protest'
Here is an unusua l award ... Red \Vagon

Widow fo r contacting three members of the
"Widows" working each o n both A I and A3
modes on any ba nd (again. total 6 QSOs; each
o f 3 members worked o n both c.w. a nd phone ) .
To be a member of the Widows. o ne must be
the XYL of a fire-fighting fi rema n either paid or
volunteer. See pic ture of ce rtificate. QSOs with
the Widows when they are in contac t with each
other do not count. The awa rd 'commemorates '
as sta ted on certificate , "The above widows being
radio hams and having stoically survived their
O M's stag conventions. all-nigh t conflagra tions,
scheduled false alarms and other excuses de­
sig ned to justify his recurring absences from
home. are proud to present this certificate:' To
get the award send list and $1 to the Asst. (fi re)
C hief. WA 2UAn. Mabel C. Fitz Simmons. 68
E. Main St., Morrisville . New York.

Here is a case of both 'objectivity' and humor
. . . there is room for much more humor in arna­
teur ranks than now evident .

5 x 9 A wa rd A nnounced
The West Virginia C HC C hapter 1:: 35 an­

no unces sponsorship of the 5 x 9 Award with
following requirements : w ork 5 West Virginia
sta tions plus 9 stations each located in a different
call-area within Zone 5. Zone 5 consists of VOl,
VEl, V E2. F PS. VP9. W I. W2. W3 and Fla..
Ga.. S.C .. and Va. in W4. and naturally West
Virginia in \V8. All contacts after January I.
1964. No endorsements. Send GCR list. $ 1 or
10 IRe to C ustod ian. C. R. Nelson. 4620 Kan-

I
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awha Ave. S.W., South Charleston, West Vir­
ginia 25309.

The W. Va. CHC C ha pter was formed March
10.1964 with Charte r members WSPQQ. UM R.
vaz. KSnHG . nIT. M G. ~IQn, TnR. T E
and YBU. It is significant their cha pter number
35 coincides with historical fact th at West Vir­
ginia was the 35th sta te to jo in the Union a nd
just last year celebra ted its Centennial. C ha pte r
# 35 mee ts each 2nd Th ursday each mont h on
39 10 kc at 2330 GMT for those desiring contacts
with W. Va. C HCers wh ile they are conducting
chapter business.
QSL Man:.l~er Good \\'ilI

T he Bossier High Sehool ARC. W5ZnC. POll
5223. Bossier City, La ., has launched a program
seeking 10 become QSL Manager for one or two
hams in each of the countries of Central a nd
South America. The club seeks those with heavy
QSLing req uirements. Pu rpose is. in addition to
promoting international good will. that o f ceo­
nomic accommodation to all. C. A. and S.A.
hams interested in this otTer should contact the
club direct fo r details.

We rela ted in previous column wherein C HC
Headq uarters Box 385. Bonita. Calif. , main­
ta ins a large list of U.S. amateurs willi ng to be
QSL managers fo r DXers seeking suc h service.
What's Cooking Department

Each day it becomes obvious from mail re­
ce ived that new folks have become interested
in the USA-CA Progra m and its endless chain
of exci ting applications. It appears almost man­
datory that in each column we re-state the USA­
CA Program and Rules are avai lable by sending
s.a.s.e. to K6nX a nd th at 'he 108-page USA·CA
sta te /county Record Book showing and listing
a ll 3078 U.S. counties is ava ilab le d irect from
CQ for 1.25. For litera ture on these and other
awards matters, make request direct to K6BX
with s.a .s.e.

It is a major purpose of the USA-CA column
to heJp others obtain greatest possible amateur
radio publicity at a PR level which enhances
amateur rad io sta ture with deserved recognit ion
of public services. We can't promise publication
of any matter; however, we are always seeking
high-interest item s . . . keep us informed ...
so we may inform others. C llf, K6BX

This rare shot shows most of the Directors of the
Asociaci6n de Rad io Aficionados de la Republica
Mexicana (A RA RM) all a t X E20A's shack.
From fron t to rea r. and left to right : X E2 D!\t ,
XE20A. X E2PAG, XE2WW. XE2YL. XE2CZ
and X E2YH. The ARA RM Convention took
place in G uadalajara o n !\tay 14·1 7. ( Tns
.I' /.: / /I T).
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WALTER G. BURDINE " . W8ZCV

M
A. N Y of you will be going to the local

hamfests and field-day set-ups this sum­
mer and enjoying yourselves with the

gang. You might even meet W8ZC V there. I get
to many of the gatherings within a 350 mile
circle of Dayto n. Ohio. I may come with fri ends.
Volkswagen or plane. but I will always have my
share of the fun and the same luck at winning
the nice prizes given away. (They just don't seem
to know th at I'm there when they hand out the
prizes. )

I have been to a few mee tings this summer
and inva riably have been asked to stand up and
expose my ignorance to the assembled multi­
tude . I recently a ttended a meeting and while
sta nd ing up. was asked how I stood o n the lncen­
t ive Licensing Proposa l. Now. I had not in tended
to become enta ngled wi th those for or against
th is act ion, but 1 will answer if asked. My an­
swer is, " I am for anyth ing that will im prove the
sta tus of ama teur radio and the amateur." Even
if I have to study some to im prove my position,
I'm for anything that will im prove my sta tus in
ama teur circles. If I'm 10 0 lazy to exert the
small amou nt of effo rt , I' ll just send back my two
licenses and take up a hobby that does n't requi re
me to th ink or act in any strenuous way. Maybe
l'Il just join the Girl Watche rs Society of Amer­
ica, A t my age I'll only watch so it won't take
any effort except to turn my head.

The thing that struck me as being the most
fantastic was the fact that of about 25 people
ta lking about the proposal. not a single person
seemed to have any idea of taking any exam to
improve their amateur standing. It seems that
we have become a nation of people that wants
everything given to us rather than have the
privilege of earning it. I really had never thought
of an amateur in that way before, it was a shock­
ing thought.

J ust what is amateur radio coming to, anyway?
Have we become a bunch of button-pushers that
on ly have a license because it is a status symbol?
Has it become too easy for Us to buy a kilowatt
rig, get someone with enough know-how to set
it up and put us o n the air, that we may operate
at our heart's content. I'm just wonderi ng. Not

- R.F. O. 3. Waynesville. Ohio 4~0ti8 .
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me, l'Il always be a ham even when you have to
use a b.I.o. 10 copy my phone signals when I'm
on phone because my tired old voice is so high
pitched it sounds like c.w. If anybody else can
do it, I can.

I'm sure you will disagree with me, but just
remember, I didn't voice my opinion until you
asked for it. I have a right to say it just the same
OlS you have. By the way, I do have an Advanced
license, but I don't use the privileges granted by
that license , it's my status symbol. Oops, I've
just fa llen from my soap-box.

Something To Read

I've just read a very interes ting art icle in The
Sa turday Evening Post for May 30. The a rticle
is " Race Agai nst Blindness: ' by Ma x G unther,
on page 36. It is a sto ry of the eye bank network
as se t up by a group of hams to help provide
emergency communica tio ns for the eye banks
across the nati on. They opera te twice dail y at
7:00 CST morning and evening on 3970 kc morn­
ing and 3963 in the evening. Ted Hunter. WONT1
is usua lly NCS as he is centra lly loca ted. The
story ends with a ....ery nice tribute to hams every
where: "If there is one thing at which hams are
expert, it is communication." Try to read the
article, you'll like it. A salute to Max Gunther.

Gett ing Started (co ntinued)

In this day of science and scientific survival
it behooves each of us to interest as many poten­
tial scientists of the future to study and scien­
tific research as possible. Almost every device
that we use has had an electronics specialist's
hand in its development. Automation was devel­
oped by using electronic science to do the job
formerly done by human hands. We must now
have those same hands to repair our electronic
counterparts. we must still be smart enough to
operate and repair them . We have not been re­
placed. just helped.

We need many scientists for survival in the
atomic age. I know of no better or more inter­
esting traini ng: ground for the budding scientist
to cut his teeth on than the field of amateur
radio. He should get as much mathematics as
he can absorb to help him in futu re projects, He
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Fig . 1- Tube typ e code o!cilla to r using inexpensive
pcrts. Th e 6SL7 ma y be re pla ced by a 6 SN7. 12AU7
or any other dual triode while the 6V6 may be re­
placed by a SOL6, 12A6. 6AQ5, e tc. with appropriate
changes in pin connections ond filament voltage . Trans-

former T1 is ony 50l6-type output transformer.

must study English composition so that he might
be able to express h im sel f fl ue ntl y. Ge t a ll the
educa tion that you can obtain. it will he lp you
in the future.

Did you ever wonder what mot ivates a pe rson
to become a ham? The nat ural curiosity of th ings
unknown motivates many of us to a ttempt new
projects wi th the hope of improving our p OSI­

rio n in the world . T he scientific approach to the
desire to Improve our human re lations with
peoples of the world is another reason fo r be­
coming a ham. T he interest in constructiona l
items m the electronics field causes many to
eventuall y join the ranks of ama teur radio opera­
tors. Many o f us use the knowledge ga ined by
becomi ng hams to obtain jobs in the electronic
or a llied fie lds. T he ham has proven tha t he is
adaptable. he can advance m many direct ions
with the knowledge ga ined in the a mateur ba nds.

The amateur. when learning c.w.. has mastered
a common linguist ic bond wit h peoples of other
lands . Code is an interna tiona l la nguage and
used for communica tions. will help to fos ter
international goodwill and understanding.

Some wan t a license just so tha t he can ta lk
on the radio to anyone with a license. W ha teve r
the reason. you su re can have more pleasu re wi th
a ham license than any other way that I know
of a nd do it more easily.

As I said in the last column the re are ncces­
sities to sett ing up and opera ting an amateu r
radio sta tion. Numher one is the license itse lf.
That will probably be our bigges t problem. Other
necessities wi ll be the recei ver. transmitte r. an­
tenn a. in some places the necessa ry power for
o pe ra ting the complete station and of course the
opera tor himsel f. The station and the an tenna
set-u p have been covered in CQ and other pub­
lica tio ns. The license can be obta ined by no one
hut your own efforts and abilities. I would say
that 99 percent of the people could get a license
if they reall y tried.

The necessa ry license can be obtained by tak­
ing a test pro ving your ability to copy Inte rna­
t ional code a t speeds of 5. 13 o r 20 words de­
pending upon the class of license desi red . The
other part of the examination deal s with your
technical abi lity. You must know enough to opc r-

ate you r sta tion effi cient ly and you m ust prove
to the Federal Communica tions Commission
that you ca n do the job. When you are able to do
this. yo ur license will be issued and you a re o n
your way.

A t present. five classes of lice nses are issued
to the amateur operator upon passmg the re­
quired tests :

The Xovlce lice nse is good for 1 year and can
not he renewed. It requires a min im um o f tech­
nica l knowledge and the ability to copy code
at fi ve words per minute. All equipment must
be crysta l controlled and opera ted at 75 wa tts
o r less power. Ph one is pe rmitted on 145 to 147
me. C.w. is au thorized o n the following bands :
3700 10 3750 kc. 7150 10 7200 kc. and ~ 1.I 00

to 21,250 ke.
T he Technician license requires a code test o f

five words per mi nu te and an ex tensive technical
test. the same as required for the Condit iona l
and the G eneral class licenses. The Technician
IS au thorized all amateu r privileges above 50
me except the 144 to 145 mc and 147 to 148 mc
port ions of the two mete r band.

The Genera l and Condlt lona l classes of lice nse
requires a code speed of 13 words per mi nute
and the same tec hnica l exa m inat ion as the Tech­
nician class license. The Genera l a nd Condi­
tiona l class licensee is authorized a ll amateur
privi leges.

T he Advanced Ctas.. license IS reserved for
previous ho lders of the o ld class A license and
has all amate ur privileges except th ose reserved
for the Extra C lass licensee.

The Amate ur Extra C lass license req ui res a
code test of 20 words pe r minute and advanced
theory and prac tice examinations. T hey a re au­
thorized all amateur privileges and such addi­
tiona l privileges as may be gra nted to holders
of th is class license. ,

Learn ing the code seems to be the main deter­
rent to ge tt ing the amateur license but thi s need
not be a painful task if approached with the
right a ttitude. A small num ber of aspi rants have
some difficulty learning the necessary technical
data to pass the test. Obtaining the necessary
knowledge to pass the test need not keep you
from enjoying the thrills tha t come to the ama­
teur rad io o pera to r.

T he technical portion of the ex ami na tion can
be learned by carefully studyi ng any of the books
mentioned in last month 's article . A f~w evening..
spent in serious efforts to understand the mys­
teries of radio will be very rewarding. Enough
theory can be lea rned to pass the amateur radio
lice nse test and gain an insight into the mysteries
of radio. I guess My frie nd Jack Lande rs. K 31J .
sums it a ll up in part of an a rticle he recen tly
published when he wrote "Eve ry man's life can
he glorified by using well what ever he has. Busi­
ness IS like a wheelbarrow. for it moves only
when you push it. At a ll times you ge t ou t of
life exactly wha t you put into it. Abo ve a ll. give
your hobbies a ll you have: '

There is no magic way that you can learn the
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code. It takes a certain amount of regular prac­
tice and determ inat ion to Jearn to copy and send
code correctly. You will need a code oscillator
and a key for send ing to really learn it well. A
receiver that will tune the short waves. (one
equipped with a beat frequency oscillator or
b.I.o. will aid your learning the code in a mini­
mum of time. Make up your mind tha t you can
learn the code, pract ice o ften. a t least 20 min­
utes per day, keep you r mind on the code while
practicing and you will soon be able to copy
from the radio. Then it really becomes interesting.

Code oscillators can be bought in kit form and
built. Many of the cata logs list eit her com plete
units or modules for genera ting the necessary
low frequency audio osci llations fo r producing
code characters. I have spent a good many hours
building code oscillators for folks or looking up
diagrams for them 10 build their own. and I will
show some of the diagrams here for your use . If
you have tubes and power supplies in your junk
box. use them. O the rwise I th ink it is best to
build a transitorized oscillator. They may be
used anywhere as they have their own power
su pply and do not need to be connected to the
•1.C. mains. The units shown here can be built in
.1 small cabinet and the speaker can be either
self contained o r an existing spea ker can be used
to red uce the initia l cos t. T he small transistor­
ized phase shift oscillator can be fed into any
existing audio amplifier. I use the same audio
am plifier for many purposes.

The small transistor code osci llator shown in
fi g. 2 can be bu ilt for a very small su m and can
he used for group practice. The tube models can
also feed an audio amplifier for group practice.
Use what you have and if you don't have, watch
your catalogs carefully for the bargains. You
can get a ll of the pa rts from a defu nct television
o r radio se t; th at really is your cheapest way out.
Use your handbooks a nd use your head. Good
luck. see you on the air.

Letters From Our Readers
I really enjoy your letters and get many good

ideas for the column from the m. Here are a few
fo r you to sha re.

"Dear Walt : I ha ve read your column with
interest since way before I rece ived my lice nse.
In my belief you've done a very good job of it.
Like many others, I like to read about those who
bu ild the ir own rigs from new parts or surplus.
These people make the Novice column worth
while.

" My rig is a Knigh t-kit T-60 transmi tter feed­
ing a 40 meter dipole 20 fee t high. The receiver
is a Knight "Star-Roamer:' W ith this rig I have
contacted 19 states, l need the 7s and 0s most
of all. I will be glad to sked anyone needing Mis­
sissippi for WAS o r just for a good ragchew.

" I would like to mention WN5FfZ and
WN5FHT . These two are the cause of my being
a ham. If you don't want to be a ham stay away
from (hem. I visited them and I am very thank­
ful that I did.

"You asked us what we wanted in the column.
I would like to see something o n Iongwires and
dipole antennas.
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2N107,-t CK722, e1e.
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Fig . 2 - A limp le tranliltoriled code Olcillator suitcble
for driving 0 smell lecdspeeker. Any inellpenlive PNP
tra nl iltor may be used . Tra nlf orme r 11 il a lafa yett e

TR· J09 tranliltor ou tpu t tren sfe rme r.

" l doubt tha t my letter will be published. but
I tried. 73. Dean. WN 5H J U. RFD ;;2, Armory,
~ Iississippi.··

O\'Cr the Atlantic flies this note with another
idea. It comes from Bjarne Lundholm. SM3­
DOC, Ode nsalagata n 62, Ostersund, Sweden :

" Dear Walt : Eve n here in Swede n we read
your column with much in terest. I think CQ ill
a really fine magazine for those interested in ham
radio.

"Walt , I would like to exchange tape-reco rded
'lette rs' with someone in the United Sta tes. I am
17, study ing and in terested in almost every thing.
hi. M y recorder has a tape speed of I 'HI " per
second and has the two channel system. I can
also record and playback other speeds and the
4 channel system.

" Well. I hope you' ll fi nd so meone interested
in that ( it might even be a prett y girl , hi ) . So
unt il nex t time l thank you very much in ad­
vance. 73 es gud luck : Bjarne."

Thank you, Bjarne for the kind words and
kee p on reading CQ. Write and let me know if
you receive many letters o n ta pe. Do you QSO
any of our Novices? I am always inte rested in
your letters. l ook fo r me o n 15 and 20 meters
eit her phone or c.w.

He lp Wanted

Don Carter. 2890 Sandy Creek H ighway,
Adrian . Michigan, phone 265-7828 needs help
with the code and theory. By helping othe rs you
also help you rself. I've had this resu lt qu ite often
myself and you never know in wha t direct io n
your return will come from or how you will re­
ceive that return.

At two hamfests la tel y I have had an amateur
come up and identify himself and tell me how
he was helped by having his name in th is space.
It is a good feeling to know that in yo ur small
way you have helped and I want to thank those
that helped those two and the many others.
T hanks again.

T hat's about all for this month . Keep your
letters and pictures coming to me. Use the cor­
rect address: Walter G. Burdine. W8ZCV,
Waynesville. Ohio 45068 . Do not send mai l for
me to New Yo rk. it causes double work and lakes
lo nger to get here.

I'll see you at some of the hamfests around
the five state area.

73. Walt. W8ZCV
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BY AL L E N KATZ*, K2UYH

I
GUESS eve ryone has heard of the new two
met er record set by W6DNG and OU I NL.
You don't have to be too much of a crystal

ball gazer to recognize the significance thi s con­
tact could have to future u.h.f. operation. I say
"could have," however, because of the atmos­
phere which has grown up about the word moon­
bounce. Many amateurs associate gigantic
parabolic reflectors and anything but amateur
equipment with this feat. But as K2ZSQ pointed
out in last month's \-' IF col umn. \V6DNG used
a ra ther modest array com pared to some of the
monsterous an ten nas which have warmed the
surface of the moon. His transmitter was of the
standa rd kilowatt variety, and his 4 HiS preamp
is a not too unusual 144 me front end.

I am sure Bill made use of a few un usual
techniques. though I doubt whether these are
the true secrets behind his success. One would do
better to look to his character; that of stick-to­
it-ness. not accepting what the experts say as
gospel-in the true tradition of amateur radio.
Our hat's off to Bill Conkel, W60NG.

A System

It is a known fact that many stations have the
necessary db's to accomplish moonbounce on
two meters, except for one item ; they don't
point their beams at the moon, and they don 't
kee p them pointed there . . . they don't have a
system.

From all the da ta of past moonbounce tests
(there is quite a bit by now), it appears that an
effect exists similar to the "openings" found
with other forms of propagation. This phenom­
ena is probably connected with the Farday ro­
tat ion.! The relationship. however. is not simple.
It is not even known for certain whether the
polarizat ion is randomly rotated o r hovers about
a fixed poin t. We are hoping that Bill and Len
will be ab le to supply the answer to th is question
a nd o the rs. But it can be said from what we
know already. that a system planned fo r moon­
bounce is a necessity.

Support

During the past year and a half or so. we
have been trying to give you a column in which
you would be interested. The extent of our sue­
cess has in a large measure been up to you .
Your letters and suggestions form the frame­
work abou t which thi s colum n is bu ilt. I am
sorry that I have not been able to be more active
on the u.h.f. bands than I have. but I have had
the responsibility of com pleting my ed ucation
and earning a living. My operating time, if

-411 Cumberland Avenue, verona . New J ersey
1 The effect by which the polarization of a radio wave is
rotated a s it passes through the ionosphere.
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anything, is decreased by my efforts on the
column, but I will be on 220, 432, and 1296 mc
regularly now. This is not enough to supply an
accura te picture of u.h .f. activi ties, though, and
your support is needed . Remember, if you don't
see it in the column, it's because you didn't write
in abou t it.

To those of you who have written so many
letters in the past, a million thanks. Keep up the
good work and I will try to gel the news and
informat ion disseminated faithfully.

l etters

Grid , \V4GJO on Vaructorse " It was a pleasure
to read your colum n on power varactor mult i­
pliers. Your first two paragraphs on the subject
stated the case beautifully. But, why, oh why
did you have to follow this with your warn ing
regarding linear operation?" (That's what we
tound Grid.)

"The facts are that these devices are surpris­
ingly linear when properly adjusted, and a well­
modulated 2 meter signal at the right leve l fed
in will come out an equally well modulated 432
mc signal." (Maybe our.'; wasn't properly ad­
justed . but I know some other fe llows whose
triplets were not adjusted properly cither.}
"Observed linearity is as good or better than
man y tu be type straigh t through linear a mpli­
fiers. They are even linear enough to do a good
job on d.s.b., and it appears that they will work
on s.s.b. with carrier reductions of up to 15-18
db. Full s.s.b. is not satisfactory, however, be­
cause of the lack of reference carrier or sideband
to stabilize the rapid capacitance changes in the
varactor." (Some of the locals are sure going to
be surprised.}

"Lou, WA4BYR, has developed some very
interesting input and output circuits for these
devices. which makes adjustme nt ex tremely
sim ple. and with grea ter output than the more
co nventional configurations heretofore described

[Coll1iIJm'd Oil page 111]

t o rry, W8 RtT received c t W8JlQ obout 50 miles QWoy
during 0 loco1 bond opening .



BYRON H. KRETZMAN ' . W2JTP

3620 kc
7040 ke

14.090 kc
2 1.090 kc
52.60 me

146.70 me

RTTY Operating Frequencies

Nets centered on freque ncies given; opera­
tion usually ± 10 kc on h.f.

80 meters .
40 meters .
20 meters , .
15 meters .
6 meters .
2 meters .

L
ST month. in the interest of improving the

qual ity of radioteletype signa ls o n the
air, we gave some details on the adjust­

ment of the keyboard contact mechanism; and.
incidentally. suggested th at q uite an improve­
ment could be obtained by using a properly
adjusted polar relay to key the f. s.k. un it, rathe r
than keying directly from the keyboard contacts.

It is the undesirable practice of some RlTY­
ers to play with the ran ge finder on the machine
to attempt to compensate for the other fell ow's
biased signals. As we sa id, the range fi nder, like
the polar relay, should be left alone once it has
been set. It is apparent that many RTfYers just
do not understand the purpose of the range
fi nder, so let's lay down the books on TV filte r
theory and see just what thi s device is supposed
to do for us.

Orientation

First of all, Jet us look at a typical T eletype
ch aracter. Figure I (A) shows the pulse con­
struction for the letter R if correctly tran smitted .
As you know, the system rests on mark. The
sta rt pulse, always a space, is 22 mi lliseconds
long. Each of the success ive selecting pul ses.
either mark or space depending upo n the par­
ticu lar character , is a lso 22 ms long. The stop
pul se, always a m ark , is 3 t ms long. Since this
is a "sta rt-stop" system of transmission, the stop
pulse was made longer than the o thers to give
the machine a little more time to reset itself for
the next cha racte r.

Figure J (B ) shows the letter R as received
with the 20% selecting interval shown solid
black . In orde r to reduce errors to the minimum•
· 43 1 Woodbury Road, H unt ington, N . Y. 11743

"', ' M'<!,

lIP' ....... I , , • • ..~

_ ",,,t lL ' N. o;t
® .ra, " . R«
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"" f._..

• , • •
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@
f ig. 1(A)- Tra nsmissio n and (B) reception of le tte r " R."

a specific mea ns is provided to put th at selecting
in terval right in the middle of each pu lse. (As
you can easily imagine, it is the transitions that
get moved arou nd in random time rela tionship
on an h.f. radio path. ) The means provided to
ac hieve th is is called orientation, and the range
finder on the receiving selec ting mecha nism per­
mits the mechanical. movement of the selecting
in terva l with respect to time. All the selec ting
elements are shifted, with respect to the begin­
ning of a sta rt segment, by moving the latch as­
sembly th rough an arc corresponding to the
len gth of a unit , or 22 ms. The ran ge finder
scale is calibrated in percent of a unit, up to
t 20 to take ca re of those speed differences that
cause each unit to be more than 22 ms long.

Setting the Range Finder

In any sys tem involving a number of variables,
it is desira ble to reduce the number to the mini-

RTTY The Hartl Woy.••No. 34

" Dods trying to figure out how he con go mobile •• •"
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mum. In other words. if you are trying (0 receive
a garbled RTrV signal, you could play with
your receiver. the T V. and /or the machine itself,
to try and improve copy. The most logical ap­
proach is to first set up the receiver by tuning
in the signa l properly. That e limi na tes one
variable. Then. if the machine has bee n cor­
rectly oriented. the only variable left is the T U,
the proper place to compensate for the other
fellow's bias.

How do you correctly orient a machine? Very
simple. if you can borrow a tape transmitter
(TD) and hook it into your local d.c. receiving
loop. The continuous-loop test tape usually used
is punched for. "THE QU IC K BROWN FOX
J UMP ED OVER TIl E LAZY DOG'S BACK
1234567890". followed by a line of RY·s. Start
up the TD and move the range finder to the
lowest val ue before er rors appear. (T his shou ld
be abou t 10 . ) A t the other end of the scale.
about 90 shou ld be reached before errors again
appear. The opera ting margin would then be 10
to 90. or an SO-point range. To correct ly set the
range finder. add the low end reading to the
high end reading. then divide by 2. For example.
10 plus 90 is I DO. divided by 2 then is 50. the
correct selling. Once set. the range should hold
indefinitely. Depend ing upon the amount of op­
erating you do on RTfY. the range should he
checked in this manner every few months; for
peace of m ind if nothing else.

On the Boards

In the June RTTY Column we announced that
we had obtained a supply of printed circuit
boards. and connectors. for the W2JAV tran­
sistorized narrow shift TU as initially described
in the September '63 issue of CQ. and again in
the June '64 issue where we gave a large. detailed.
parts placement layout for this TU. T he boards
are available for 2.50. each. postpaid; undrilled,
bu t with connector included. Send money order
or check . made out to me. to the Huntington
QTH at the head of thi s column. Do not send
cash, By the way. we ca nnot export.

On the Bauds

WIILV of Midd lebury, Conn.. works both
20 and 80. K I EQC of Naugatuck. Conn .. and
\V IMVH of Hamden. Conn., both are on 80.

• ,.

•

WB6DBD at Santa Barba ra. Ca liforn ia, epereted by
Albert H. Steinbreche r, ex ·W7 LVR. The "rig" consists of
9 rack cabinets. Machines include a Mad el 15 page
printer and Mad el J.4 tape equi pment. The TU is an
Elect rocom FSC·2SO. Rece ivers include a 755-1 ond
o 75A·1. Tronsmitters include severe! exciters and 0

kw fin al using a pa ir of 4·250's in Clau C.

t

W IQP works SO from East Harwich and
\VI FGL from Falmouth. Mass. K2SRD in Al­
bertson. Long Island. and of the "Mike Fa rad"
traffic net is looking for tha t o n SO. \V2QLI of
Corning. .Y.• WA20QV of East Orange. N .J..
K2YXB of Poughkeepsie. N.Y.. W2BV E of
Maywood. NJ .. and \VA2ZVL of Lockport ,
N. Y.. are all on 80 meters.

\V3UQX of Allentown. Pa.• uses narrow shift
on SO. K3SNQ of Lan sdale. Pa.. ru ns tape on SO
with an F RXD and 100 watts . W3PQZ is trying
to drum lip 2-mete r RITV activity in the C um­
berla nd . Maryland. a rea . W3NKL of Walling­
ford. Pa.. is on SO me ters. \V4VFR is / 4 from
Albany. Georgia.

W6SEW, working in North SCotland and try­
ing to get the locals on RTfY. is looking (or a
50 cycle 1500 r.p.m. motor for a ~fodel 15 . and
gear sets: Pinion-7 teeth. Drive-25 teeth; and,
Pinion-9 teeth. Drive-30 teeth. T he la tter set.
with the 1500 r.p.m. motor. w ill permit operation
o n 50 baud. the European amateur RTfY
standa rd . (T he U.S. sta nda rd is 45.45 baud.)
If you have any of these. write John L. Porep.
c /o Lenkurt Elecric. U.S. Naval Radio Sta t ion.
Navy 524. c /o FPO. New York. N.Y . 09564 .
W6VPC. 1067 Mandana Blvd.. Oakland. Calif.
946 tO. has SS mhy and 44 mhy toroids. 5 of
one kind in a can. for 1.50 per can. postpaid .

K7DNK of Klamath Falls. Oregon. has a
Type 152 Model 2 TU and is looki ng for con­
version dope to S50 cycle shift. (FB 011 "arrow
shijt on 7140 kc, Smitty!) W7FCH of Bell ing­
ham. \Vash.. now has a 14 typing re perforator.
K71M N of Seat tle, Wash .. has a TI-63/ A Te­
generative repea ter. U< TTY, April '64) K7VSB
of Pullman. Wash.. is looking for gear. (Contact
W 7WWG . Doug.)

W8DLT of Det ro it. Mich.. has re t ired afte r
36 years with Michigan Bell. Michigan RTTYers
who want to register for equipment through the
RTfY Society of Michigan. contact Grant Bunt­
ing KSLXJ. 4152 Cumberland. Berkley. Mich.
T he Michigan group nets on 3630 kc Sunday
afternoons at 4 P .M . (loca l time) WN8KDS of
Shaker Heights. O hio. is look ing for gear.
WSCWL of Solon. Ohio. has a Model 26 . a 14
typing reperf.. and two 14 TD's. WSGMH of
C levela nd . and KR EJI of Dayton. Ohio. a re on
80 as is W8QM I of Midland. Michigan.

W9UE of C hicago is anxious to buy Klein.
schmidt TI-76 or TT-76A tape un its. K9UIM
is looking for a CV-89. K9DOF of Elkha rt.
Indiana . has a new Drake 2-8 receiver. \V9CTX

[Continued 011 page 100 ]

84 • CO • August, 1964



,

LOUISA B. SANDO ' . W5RZJ

I
N the Public Intcrest. Conven ience Or Ne­

cessity- PICO N. T his award. highest honor
that can be bestowed on an amateur in the

Roc ky Mtn. Division. was presented on ~l ay 19
at an Albuquerque Chamber of Commerce
luncheon to Irene Henderson. K5\VZA. in rec­
ognition of her years of public service work.
Irene is only the second to receive this award in
N. ~1.-W5ZHN having received a si milar one
for 1961. It is a ha ndsome plaqu e of wood in the
shape of a shie ld with go ld insets engraved thus :
"P ICON plaque 1963. Rocky Mountain Divi­
sion. New xtexico Section-Irene Henderson.
K5WZA."

Irene's public service work extends in many
directions. She has worked in Civil Defense since
1956, before she became an amateur-in fact.
it was observing the ham rigs in operation at C D
Hq. that inspired her to get a license. With the
help of W5ZH N and W5WKS she got her Nov ice
in Oct. '59, Conditional in '60. and she earned
her General in '61. Now assigned to the CD
message center. Irene has helped during Albu-

K6 UTO, Betty Kuege mon, one of the ma ny homs work­
Ing thr':l ugh out the Ala ska n earthq ua ke e mergency.
ha ndled ove r 600 messa ges. Betty' s OM is K6AYI, she
has held General since '56, is a member of San Diego
a nd L.A. YLRCs, enjoys eere mies, leathe r work and

photography. (Photo courtely W6QGX.)

-UI7 Eleventh St .• N .W .• Albuquerque. New Mestco
1'17107.

Ire ne Hen derson, KSWZA, holds the PICON ploq ue
for 1963 which wa s o worded to her in recogn ition of

her ye ors of p ublic se rvice work.

querque flash floods . She also is a member of
AREC. Active in the Red Cross for many years.
Irene also does a weekly stint at the Veterans
Hospital teaching leather work as part of the
pat ients' therapy. She also has helped several of
the patients to pass the ama teur operators exam.
She has been active in teac hing the visua lly hand­
icapped and has given individual instruction to
those who had difficulty in following the weekly
courses at the Training Center. reproducing
greatly enlarged heavy-lined schematic diagrams
for those who had partial sight.

The most recent of Irene's service activities
is participation in the Eye Ban k Net. This has
requ ired twice daily check-ins prov iding informa­
tion as to the need for. or avai labi lity of. eyes
donated to the Lions Club Eye Ban k. whic h in
Albuquerque is located at the Lovelace Cli nic.
On April 26 Irene handled traffic that resulted in
the first eyes being shipped from the N. M. Eye
Bank to Colorado Springs for a corneal trans­
plant.

Irene is reluctant to speak of her service work
-she feels these are things all of us should be
doing, particularly providing service through our
amateur stations. She is a "doe r." or as she ex-

[Continued on page 100]
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160 Meter Test [from page 32)
top segment. Found opera tion more d ifficult with onl)
~O watts in compe ti tion w ith 100 a nd ~ ()() watt Sia l io ns.
WI BHQ : This is the fin.1 contest thai I have en tered
since I've been a ha m . I've been on 160 fo r a little over
a year no w and in Ihat lime have worked I II coontetes
and 311 Stales. fi n e been on air since 1930. I sure en.
joyed lhis Contest and .... ould like to stC it more than
o nce a year. WIIIII. I dabbled in nx mostly because I
d id n't fee t I should heat myself out try ing to wi n again.
[You managed to do it just the same-c-ea.I It was a
gra nd show. Don' t know how you fellows plan such
w[lCrb DX weal he r. H owever , there d id n' t seem to be
as much cou ntry activity as there "should" have been.

2d llI..trfct

\\f2FYT : Best contest yet. Good cond ... ! Only planned
for 150 QSOs but with ba nd so active had to stick fo r
a few mo re. You know . .. like a dope addict , W 2IU :
As you ca n tell from the long break s between QSOs a t
nmes, I d idn' t !iolick w ith it very well. [Sez u !__d .]
W 2I1 U G : OX condx were excellent . W o rked 4 new coun­
tries and 2 new States. The new QRP resutauons didn't
prove much of a hindrance, M aybe the good O X cones
compensated . K 2G AL : A respecta b le showing indeed
considering all. W 2KHT: Regret poor show ing, R ig
bl ew! WA2f1NI: This w as m y first 160 mete r o peration
a nd I wi sh 1 could h ave been o n more but my oid m an,
W 2f1 U G . was etso in Contest-hi! WA2H JF: Ran ~

wall . H there had been one thousand stations o n 160
in my area I'd have had one thousand stations on 160
pointa. The contest caught me unprepared and I had to
Lise my "high" power rig. I ' ll be ready nex t year. Better
polish up the tro phy. boys. K 2DGT: Condx seemed un­
usually good wi th lo w noise lev e ls. Openings to west­
ern Ell . were e xcellcnt, On the o the r hand, tho, cond x
to the west weren't as good as o ne would expect. A ct ivity
....'a s good but for the tasctnauon o ffered by 160 mete r
operation there were too few o n . l ???__d ,]

3d UI..lrld

W JEJ U : Sure wished I cou ld have worked a D elaware
!'i tat ion-hi! [WJ EJ U is in th a t rare Slate of D elaware
- 1'(/. ] W JMSR : Thi s is the fi rst time I' ....e tak en th is
co ntest ser iously a nd enjoyed it more than ever . Sure
di d enjoy firs t QSOs wi th Eu . on 160 . WIK3KYI3 : H eard
lots o f nx but y()U can't work 'ern without an antenna,
M ine has to be the unohtrusive type! First time on 160
since 7 Dec. 19·tI . See you next year and hope you make
it two week-ends. Po wer 20 watts. W 3AZR : I was on
IflO only a little over a wee k so thi s contest wa s a real
n ice way to sta r t o ff. One Hule com plaint. I t ried u per­
uring the upper segment IH7SjI900 kc but found th is
r-an of the band just a bout to ta lly ignored. Can' t under.
stand why. W ith all the crowd ing o n the lo wer portion
I s"ould have tllou Jo!ht that more of the gang would have
bee n working in the new segment. O vera ll. it was a great
contest . En;o)ed it more lhan any other I've ever entered .

4th U htrl ct

K4J1I'R : T hi s is a real QRP ri g. Ran I watt input
to a 40 m eter longwi re . I did manage to wor k a few
stat ions a nd heard many more . Sure was p lenty of activ­
ity. W 4WHK : Never, in any contest on any ba nd, havC'

I seen such courteou.. operating habits, It was a di"tincl

The Antioc:h OX Society, W6HB opera ted from BuHe
Mountain, Cal ifo rnia . l eft to right a re th e operators:

W A6IJG, WA6IJH, WA6GJW, and K6PJY

K8TYS a nd KSCG M opera ted KSTYS/S fro m St, Clair,
Michiga n.

pleasure. F ina lly figured out where all the DX was.
H a ,·ing been on 160 less than a month I found that
knowledge of the ba nd would have helped my test score .
Oh well, there 's a lways next yea r. H o pe CQ kee ps th is
Test going . [We sure do intend to , D alle-f"d.J K4FMA :
Q RM very heav y down here. Northern stat ions were
ha ving a fi eld d ay work ing s tations that were inaud ible
here . W as lucky enough to wor k 2 new count ries-11 K
and PY. M issed K.Z~FC. N o loca l stattons on 160 reg­
ularly down here. T he only local Q R M 1 had was hom
VP7N S and V P7 :"o1 Y, !flO miles distant . K IKSII /4 :
This has bee n beyond any dou bt one of the most e njoy.
able contests I've ever bee n in si nce being a n amateur
Th ank s aga in for gi .... ing we 160 m eier bugs a rea l ba ng­
up atlair thi s yea r, in pa st yea rs a nd, I hope , for years
to come.

5 1h DI~tr l ct

K~TFG : Allhough I didn't work the entire contes t I
rea lly enjoyed it. Su re lucked OUI as the mid-semester
holidays at couese came the week of t he contest. So , I
ha d p lenty o f ti me . KSH RR : Very happy a bout OX a nd
St ates worked but some wha t d isappointed in num ber of
QSOs. My 5 Europea n contacts have to go down as one
of the biggest thrills in 9 years of h.ntlming. Bri ng o n
'M ! W~HAI /S : QTH was a cabin a l Mill Creek. near
La ke Texoma, Grayson Cou nty, T exas. A great t im e was
had by all and we can hardly wait till next yea r. Other
operators we re KSlIW a nd KSDMM , WA SIII E : T oo
bad I wa sn't back at Kl7JDO for this affai r. or a ll calls
to d raw a fte r m y re tu rn to the States fo r a s t ric tly c. w.
man. There just w asn' t any justice for me th is ti m e.

61h Ilhtrlct

W 6VSS : This was my first lime out fo r th is event
and enjoyed it immensely. KH 6EPW had a terrific sig­
nal from the hlands-rroof that 160 Is somet imes better
tha n we lh ink it is . Ex tre mely d isa ppointing to me was
HK4En who at u mes was S9 bu t not once did I hear
h im work a signal at 2 me. R ece ived a s.w.r. QSL from
G la nd . Looking forwa rd 10 p art icipatfng agai n next year .
W6R W : F irst 160 meter contest . Will have to gel some­
thing to quiet down tha t Lora n . W 6YY : Sorry we didn' t
d o better but a mill ion excuses with but o ne gua rantee
.. , we'll do a good deal better next yea r! we learned
that GJG RL was calling us the fi rst n ight but we di d n't
hear him . .. sob! On the second ni ght we called VSILP
several times b lind. li e heard us o kay but we didn't
hear him-sob aga in !

7th Ill~tr lct

K7ICW : H a ving recently sold my Valiant it was nec­
essary to gel a suitable replacemen t if I were to gel
into the contest. A premised transmitte r was withd rawn
) days befo re contest t ime . Ano ther o ne was borrowed
but it wouldn 't give grid drive o n 160. So my father-In­
law, W 7HJ , loaned me his V ikin g II as a b ack-up
standby. Ne xt, the rece!ver p roblem . My 7~A·J a nd
StJ ·) proved too b ro ad and susceptjble to overload o n
strong Q R M . So another one was promised. It also was
withdrawn at the last minute. Then I borrowed a ~OO

c .p.s. filte r (rom a friend fo r my H A -3, etc., etc. [And
some of you fellows thought you had trou bl es?---ed.] ,
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K7MLO : Once mo re a ba ng u p contest. Condx here in
Oregon were very good. Worked 40% mo re stations
than last yea r including II R3I1 H- a rea l t hrill . Lower
power limits seemed to ma ke very lillie d ifference.
T hanks o nce again. Will be o n next yea r. W7EN : It
was a great contest. 1I0y what Q RM ! Th ink it was the
busiest 23 kc I've seen in ma ny a day .

8th D htrlcl
KSTYS/ 8: lI ad all kinds of trouble with the weather,

The winds had gusts up to 70 m .p .h. which caused our
1,4 wave balloon supported antenna to part, We sure
had some scurry ing arou nd to do then to get ba ck into
operation . Look ing forward to next year's contest al­
rea dy. W SWOJ: I thought the comest was great. Only
wish I cou ld have spent more time o n the a ir, Condx
were q uite good with the band remaining o pen a large
sha re o f the time. For the first time I heard Gs on 160.
See you again in '63. KRR RH : Thunderstorm a nd strong
winds blew away hopes fo r exotic a ntennas. Off to slow
start but coodx exceuem late r. FB contest : K8IQQ:
Wa sn't aoing to enter contest but it turned out I had lots
of fu n a nd just wish I had been o n lonser . H eard my
firs t Eu. OX a nd worked a G , What a thrllli

9lh IlhtrlCI
W 9P N E : OX coocx were wild with Europeans comi ng

in from sunse t t ime to OROO GMT. Far longer than eve r
before. However, it was o ne-way skip for me . Spent the
best part o f 4 hou rs per night calling Eu:s but worked
only o ne. Very frustrating . Sure was highly competitive
this yea r. St a tio ns sure were crowded in the 2 active
segments. Contest is really lots of fu n. WA9AMZ : Thi
wa s the first time that I have really gone "all out" to
ge t set for a contest. H eard G3 PQ A as we ll as OLi FF
a nd severa l other weak G s bet wee n 06 a nd 07 GMT, We
a lso thi nk we hea rd a weak PA~. K9G SO : Rea l fi ne
contest. Sure wish had gotten sta rted when test com­
rnenced a nd not a t 0600 Z, W orked first OX in 6YACZ.
FB test.

10th I>hfrlct
WitCOP : A very fine contest . M issed it last year due

to mo ving to the bi, ctty. 160 i.. a lo t easier to work OUI

in the ..l icks--the'l(' broadcast band ha rmo n ics knock o ut
a lot o f usefu l kcs. [Yo u can say th at again-.od.]
WPOK/ l' : Aga in o pe rated from the site o f KOEY using
the ir 1M3' towers for xmtg and rcvg. W~NFL : T n x 10
CQ fo r fb contest. F irst time I rea lly e ntered. Ho pe to
be back next year with bette r recei ver a nd a ntenna .
\Vl' V F E : Fi rs t contest o n 160 fo r me . Got antenna u p
half an hou r before and only 20 feet off ground. Sure
had a great time . T ook me ten years before I got o n
160 but I' It be a regujar from now on. \\-'PA IH : I ca n't
fo rget some of the outsta nding W 6 slgnats and the Eu ro­
pea n o pening Su nda y morning . The mid-west certain ly
had the joy o f be lng ahle to operate both lowe r a nd
upper seg me n ts but th is is o nly a sma ll comfort wh en I
reca ll the east coast wo rking Europe like I work them
o n 14 me! Does any W I o r W2 want to exchange
QT lI s? My ears certainly had a ringing sensation Sun­
day morn ing , , . most peculiar,

Canada
VOIOX : Condx here were excellen t a nd regret now

did n't stay up a ll night . Acti vity was at the hfghest level
yet. Add ed 3 new coumnes to my total. The 330 foot
longwire p ut u p la st year rea lly pa id o fT . Recei ved
many 57/SI1 repo rts from across.. the po nd. V E2UQ : It ' s
a great sc ramble a nd much fun . It was interest ing to
wor k GJG RL a t 2143 Z. Condx much better the first
n ight b ut at all umes were fairly good but no t up to
1963 o n the Eu . path. V E2AT U : Generally I found
condx to be good and heard lots of OX but due to local
condx I wasn't able to get out too well. Noise level very
h igh most of time and I had great difficu lty with freezing
ra in o n my antenna feeders a nd insulators. Sup pose t his
is o ne o f the pena lties o ne must pa y fo r living so fa r
north . VE3I1W Y : I am wo nde ring if the QSO wit h
O K 1AOM wa s the first VE/OK on 16O? [ Dunne, H am .
Retter cheek V EI Zl-l'd . ) We mo ved into a better
location in a hillh part of To ro nto where reception is
excellent . V E3AG X: Condx poor here. J ust after Contest
started it rained for 6 hours. No ise level very high due
to 3 rows of hillh line hydro towers each carrying about
400,000 vons just 1,4 mile away, On Saturday and Sund ay
got the tail end of hu rricane with gale winds up to 63
m.p.h,

K5TfG, Dick Baxter was the lone l o uisiana ent ry giving
a new state to 43 happy Top Bo nd men in 3 countries.

OX UX OX OX O X UX OX
KL7A UV : I a m no t su b mitt ing a ny lo g because mine

added up to a great big ZERO. Spent 4 hours ca lli ng a nd
listening Frid ay a nd Saturd ay nights with na ry a QSO.
The main rea son I made no score is that none of the boys
were listening on any but their own frequency and all
o f them were between I MOD-1 R23 and 1973-2000. I didn't
hear a sinille signal between 11'173 and 1925. My 30
watts would be cove red up at the low or high end but
probably not in the middle segments, Back in 1937-40
I worked some good OX at night o n 160 a nd, in spite
o f Lo ra n, good O X is st ill possible usi ng the proper
tech n ique, (Wha t a n absolu te sha me J ack had no luck
a t a ll. fl ow many o f us are kicking ourselves in the
know ledge no w that such a rare country and state was
a -rarin' to go with QSOs?_d.) .

n L7A A : A very nice co ntest. Nexl year hope to have
more time for participation. KH 6EPW : Located on
beach 30' from the surf on the windward side of O ahu.
IIR 3H II: I fee l that the contest th is ycar W3'l a success
again as fa r as partici pat ion goes. W e heard many sta­
tions, However , I do n't believe the condx were as good
as in the past, Europea ns we re heard both even ings but
fo r a very short durat ion. I had o ne come hack to me
but was u nab le to copy, OLIFF has the outstandi ng
signal not only in the contest but all season to ng. Don't
k now how many times I've called him. On the other
hand I receive s.w .t . cards saying that many Europeans
a re calling me almost every time I operate-hi! f, YACZ :
Regret I cannot find my copy of the rules so don 'l know
jf th is is acceptable as a n ent ry as unable to co mpute
tot al score. (your lo g was fi ne, Dev, as was Peter' s,
6YAXG-ecl,) PA~LOU : U nfo rtu nately I d idn 't have
much time availa ble for pa rt icipat io n this year . Ho pe
ne xt year is better, G I6T K : So rry I cou ld o pera te for
o nly a fe w hours as I had a touch of tlu and felt real
shakey. w here was all tbe O X such as E P, EL. c rt.
etc.t I got a great thrill when K5HRR came back to me.
Think this contest should get a bit more publicity , Let's
have a test in the middle of the wee k for a try-out and
see who the keen boys are, In my opinio n, tho ugh .
this contest is lops.

VSII.P : H ere is my log for the 1964 160 contest, A s
you ca n see, there a re o nly two " live" entri es in the
log but a ll the same they were big o nes fo r me as they
represent my first a nd second OX contacts o n 160 after
weeks of frust rating unanswered calls. In addition, each
one represents a "first ever" contact bet ween Singapore
and the country concerned on 160. T he day after the
contest at 1440 Z I worked W6ML which makes a tota l
of three d iff erent continents worked o n 160 with in less
tha n 24 hours . II was a very memorahle and excluns
wee k-end a nd I thorough ly enjoyed Ihe co ntest. Propa­
ga tio n condx were superb , . . rea lly the best ever
a nd I heard literally dozens of Europeans o n from 22IX)
to 2343 Z. B ea rd litera lly do zens of Europeans and
\ V6YY, H ere 's to a b igger , better and longer 160 con­
test in 1963!

O K I AD !\f : Very good condx during this lest. HK4E n
(~69) and VP7 "ere heard. P lenty of WIV E peaked at
~79-3!N. I am looking fo rward to next Jea r's To p Hand
TeSI. O KIZW : I hea rd W/ K a nd VE/VO but I am
sorry no QSO . T he condx bad a nd very QR M/QRN , •
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Contest Calendar [from page 66 ]
ing the US,\ ami North American possessions.

Rules are the same as in previous years and
wi ll be covered in detail in next month's CALEN­
DAR .

Ocean ia OX

Phone-october 3--t C.W.- Octobcr 10-11
Starts: 1000 G\IT Sat. Ends : 1000 GMT Sun.
T his is the old VK / ZL contest with an ex-

panded format that has proved popular the past
few years . Its the world working VK / ZL and
Oceania. Unfortunately this year they will again
be buck ing the sta teside cla tter of the A RRL
C D party during the c.w. wee k-end.

Rules are the same as last yea r and will also
appear in next month 's CAlEND.'R.

VU2/457 OX

Phonc-Oct. 10- 11 C.\V.- Oct. 17-18
Starts: 0600 GMT Sat. Ends: 06()(} GMT Sun .

This is a new o ne joi ntly sponsored by the
Radio Soc ieties of India and Ceylon . The object
of the contest will be for DX sta tio ns to work
as many VU2 and 457 sta tions as possible dur­
ing the contest week-end. By plan or by coinci­
dence the operating mode is opposite to other
activities on those week-ends so no operating dif-

Prop. Urom page 64J

-- ~

South- 17·20(1) 06-07 ( I) O,S-07 ( t) Nil
cast 07-09 (2)
Asia ( )\} · 12 ( I)

20-00 (I) .-
F.. 14·16(1) 0,s-06 (I ) O,S.{)S ( I ) N il
Ea .. 16-IS ( 2) 06-0iI ( 2)

18·20 (I) 08 · 13 (I)
zo-zz ri )---.

Pacific 12·14 (I ) 17-19 (1 ) 2).{) 1 ( I) OI.{)J ( 1)
Isla no.Js 14·18 ( ~) 19-21 (2) 0 1-06 (3) O,l-06 (2)
lI.: New 18-21 (1 ) 2I ·2J (3 ) Q6..07 ( 2) 06-07 (1 )
Zealand 2].{)2 ( 2) 07·08 ( I ) 0:\-0', (1 ) t

02·07 ( I )
07.()l,l (3)
09 · 11 (2)
1t - 13 (I )

Au s- 14· 16 (I ) 1!I·20 (I ) Ol·{}4 (I ) 04.{)S ( I)
tra la via 16-19 (2) 20-00 ( 2) 04 -06 ( 2 ) OS·06 ( 2)

19·21 ( I) 00-07 ( I ) 06-08 (I) Of).()7 ( I)
07-09 0) 04-07 ( I) t
09 ·10(2 )
10-11 (1). -

North- 11 ·13 ( I)· 00-06 (I) 19· 21 (I ) 21 · 2,l (I)
ern lI.: 13-16 (3, . 06-08 (3) 21 -22 (2) 23'{)2 ( 2 1
Central 16·1 7(1 ) · OIl· IO ( 2) 22·01 (J ) 02 -O,s ( I )
South 07- 10 (1 ) 10-12 (1) 01-03 ( 2) n -os (I )f
Amerka 1~12 ( 2 ) J2·I S (2) l)] ·06 ( I )

12· IS (]) JS·I9 ( 4 )
IS- 17 (4) 19· n (J )
17- 19 (2) 22'()() (2)
19-21 (I)

South- 11 ·13 (I ) . 06-07 ( I) 20-22 ( 1) 2l -OS ( 1)
«n 13·I S ( 2) · 07-09 (2 ) 22-02 ( 2) 2l.Q.I ( I)f
nra 7i1 1S-16 (1 ) 09 ·13 (1 ) 02-06 (I)
Argen- 07~ (1) 13-I S (2)
tina . I OIl· IO ( 2 ) IS-I S (3)
Chile lI.: 10-12 ( I ) I!I ·~O ( 2 )
Urugua y 12·14 ( 2 ) 2~22 ( I )

14-17 (4 )
17·19 (2)
19·20 ( I)

Me- 12-16( 1) 14· 16 (1) 23-06 (t ) Nil
Murdo 16· 17 (2) 16·I R (2)
Sou nd. 17· 19 (t) IK·20 (3 )
Amarc- 2~22 ( 2)
tica zz-oo (I )

07-10 ( I )
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ficulties are anticipa ted for their first contest
venture.

Rules in deta ils will be covered in next month's
C-\LEND,\ R.

CO World Wide OX Contest

There will be no changes in the rules which
are now well established and known the world
o ver. However a brief run-down for the un­
initiated operators in far away places might be
in order.

I. All ba nds may be used. 1.8 thru 28 me .
2. Competit ion is in three divisions: (a ) Single

operator, (h) Multi-opera to r, single transm itter,
(c) Multi -operator, multi transm itter.

3. Single opera tors have the option of operat­
ing on all bands or on a single ba nd only. Multi­
operator stat ions however are judged on all band
operatio n.

4. Serial numbers. RS /RST report plus your
lone.

5. QSO point value : (a) 3 points between
stations in different cont inents. (b) I point be­
tween sta tions in the same co ntine nt. but in dif­
fe rent countries . (c) Contact between sta tio ns in
the same cou ntry are permitted for zo ne and /o r
country mult iplier but have 110 QSO poin t value.
(d ) Exception: Contacts between stations in the

[Cmllinut"d on page 87J

Time Zone : PST (24·hour rime)

W EST ERN USA To :

10/1 5 10 40 RO//60
steters ,H err ' s Meters xteters-- -- - - _ .

Western 10-12 (I ) 06· 11 ( I) 19.{)1 ( I) 21-00 (I)
& 11 ·1.\ (2 )
Central 13- 17 ( 11
Euro pe 22-00 ( 1)
~ --
No rth 09-12 (1) 07-10(1 ) 19-00 (1) Nil
« n 2~23 ( I )
Eu rope
s: Euro-
l'l'anSSR--South- 11·14(1) 06.{)R (I) IR- 19 ( I) 19·22 (1 )
«n O~-II (2) 19-21 ( 2 )
Eu rope 11·13 (I) 21-22 ( I)
& 1.\-16 ( 2 )
North. 16·1 9 (1 )
West &
Ce ntral
Afr k a
Eactern OS-II (1) 06-12 ( I) Nil Nil
Mediter· 19-21 ( I )
ranean•East
A frka
South 1~13 (1) 005·1] ( I) 1R· 19 (I ) 19-2 1 (I)
Afrka 13-16 (2) 19·20 (2 )

16- 1M( I ) 20-21 ( I)
21-23 ( 1)-

Cenrra t 17-19 ( 1) 06-07(1 ) 0,S.{)7 ( I) Nil
A.-. ia 07-09 (2)

09-10 ( I )
16-17 ( I)
17- 18 ( 2 )
IR· 21 (I)-

South- 16-20 (I) 07'{)8 ( I ) 03-07 ( 1) OJ-06 ( I )
east OS· 10(2)
Asia 10-12 ( 1 )

19.()() ( I)
- - -

F.. 14-17 (1) {l6'{)7 ( 1) 00-02 (t ) OJ-07 (I)
East 17-19 (1 ) 07·09(2) 02-06 (2) 04·06 ( I) t

19-20 (1 ) ()Q- t9 (1) O6-OR (I)
19·2 1 ( 2)
21·23(1 )



One Step 5horl I1mm page 39]

connect ion. To Pupin it was a verification of his
ldvor signalling days; and thereby lies the point
of o ur fi nal ta le. We can best illustrate by quoting
directly from Pupin's autobiography: "Every
now and then we are told that wireless signals
might be sent someday to the planet Mars. The
judgment of a fo rmer herdsman of Idvc r con­
siders these suggestions unsc ientific for the
simple reason that we cannot get a ground o n
the planet Mars and, therefore. cannot take it
into close partnership with ou r Hertzian osci lla­
tors. Without th at partnership there is no prospect
of covering long distances."

In 1930-3 t. Karl Jansky. a Bell Telephone
engineer. was investiga ting the noise impulses
o fte n heard o n long distance telephone calls.
Buried in the no ise was a constant hissing signal.
After diligent research Jansky was convinced th at
the hiss origina ted with radio waves emanating
from outer space. An American rad io ama teur.
Grote Reber. becam e interested 10 the extra­
terrestrial emissions. Using modest equipment he
built the fi rst radio-telescope. T he radio fre­
quency radiations were in fact coming from the
Milky Way. The ground concept of Pupin had
va nished into space.

T oday we accep t as commonplace the radio
transmission of signa ls from deep space probes
in th e vicinity of our planets. We lise the moon
as a target to relay rad io waves back to earth .
We look ahead to a network of radio communica­
tion fro m planetary space ships to Earth. We feel
no sense of miracle in th is; we say it is science.
T o Pupin. th is was outside of reali ty. Perhaps,
if he could have listened to the imagina ry voice
of radio. it might have whispered : "The difficult

IS & 20M. 5.5.8. Adapte r I1ram page 46J
It was pointed ou t. in the discuss ion of th e

mixer. that the 7360 mixer tube attenuates the
fourth harmonic about -40 db. An input s.s.b.
signal of 3.650 kc to the 7360 tube mixes with
the crystal oscillator frequency of 10.350 to pro­
duce a 14.000 kc signal. The four th harm onic
of 3.650 is 14 .600 kc which does not fa ll within
the 20 meter band . T his signa l should be red uced
an add itional - 20 to 25 db by the two tu ned
circuits of the 12 BY7A amplifier stage. T his un­
wanted signal should be further reduced in the
2E26 fina l stage.

An input s.s.b. signal frequency of 3550 kc to
the 7360 mixes with the crysta l oscilla tor fre­
quency of 17.450 to produce an s.s.b. output
frequency of 21.000 kc. The 6th harmonic of
3550 is 2 1.300. T his unwanted signa l shou ld be
attenuated abou t 60 db if care has been used
to keep the Q of the mixer and 12 BY7A am plifier
coi ls ( Lil, L" and Ln) as high as possible. This
harmonic will sweep across and out of the 2 1 me
band as the excite r is tuned to the high end. This
harmonic should not give any trouble but it
should be checked as a matter of routine.

The 5th harmonic of a 4 mc input s.s.b. signal
almost reaches the 21 mc band. The 5th harmonic
of a 4 me is 20 me wh ich is still outside of the
band and well away from the frequency of
2 1,450 kc to which the exciter is tuned . Attenu­
at ion of this unwanted signa l should be at least
70 db or better and certainly should give no
trou ble.

Power Supply

T his unit obtains its power from the power
supply, (unit no. 4 in fig. 1) that furnishes power
for the 40-80 meter exci ter. This heterod yne
unit is provided with a flexible power cord and a
male plug that plugs into a fema le auxilia ry
power plug on the rear of the 40-80 meter ex­
citer.

Operat ion-More Power

Operation of this unit is similar to the opera­
tion of the 40-80 meter exciter described in an
earlier article. That previous article should be
re ferred to for typical o pera ting co ndi tio ns. a .m.
and c.w. o peration as well as s.s.b. opera tion.

It is possible to transform the unit from the
exciter class to the transmitter class; the power
may be approximately doubled by doubling the
plate voltage to the 2E26. A further increase in
power may be obtained by replacing the 2E26
with a 6 146 which fi ts the 2E26 soc ket. If this is
done the bias voltage must be changed accord­
ingly. If still addi tio nal power is desired it can
best be obta ined by increasing the plate voltage
of the 61 46 to 800 volts and again adjusting the
6146 bias voltage and possibly the screen voltage
accordingly. Finally. two 6 146'5 may be used in
parallel if that much power is desired. particu­
larly if one has no thought of adding a linear
amplifier in the near future. •

the impossible takes a little

•
l do immediately.
longer."

21-01 (I)
01-04 ( 2 )
04.{)6 (I )
02-M ( I >t

02..03 ( I)
OJ.05 (1 )
OS-ot. (I)
03-05 (I r t

21-04 (I)
00-03 (I I t

19-21 (I)
21-01 (2)
OI..()4 (1)
00-03 (I)t

17-20( 1)
zo-oo (3)
00-02 (2)
02-06 (I )

00-07 ( 1)

21·22 (1)
22-o~ (3 )
05-07 ( 2 )
07..08 ( I )

19-21 ( 1 )
21-02 (1)
01-06 (l)

07-09 ( 1)
16-18 (I)
U~·20 ( 2 )
20-22 (3)
22·2) (2)
23-00 ( I)

06-01 ( I)
07.{)9 ( 2 )
09- 13 (I)
13-15 (2)
15- 17 ( 3 )
17-19 ( 2 )
19-21 (1)

09·10 (2)
10-13 (1 1
IJ-IS (2)
15-18 (4)
18-20 (3)
20-22 ( 2 )
22-06 ( 1)
()6..{19 (3 )

07.()8 ( t )
08· 10 ( 2)
10-18 (I)
1I~·20 (2 )
20-22(4)
22-00 (2)
00-02 ( I )
17-19 ( I)
19-20 (2 )
l Q..22 (3 )
22-00 (2 )
00-07 ( I)
07-09 (2 )
09-13 (1 )

12-16 ( I )
16-20 (2 )
2~22 (1 )

11- 12 (I)­
12- 14 (1)·
14·1 6 ( 1) ­
07-08 (I)
os.io (1)
10-12 (I )
12-14 (2)
14·17 (3)
17-18(2 )
18-10 (I)

12-14 (1 )
14-IM (1 )
1!I-lO (I )

12·13(1)·
13-14 (2)·
14·1 5 (1 ) ·
07..08 ( I)
08·10 (2)
10-1 2 (1)
12-13 (1)
13- 15 (3 )
15-17 (2 )
17.19(1 )
11-16 (I)
16- 18 ( 2 )
1l~·20 (I )

Pacific
Isla nds
to; New
Zeala nd

Mc.
~urdo

Sound.
Antarc­
t ica

Aus­
tralasia

North­
ern &:
Centra l
South
America

South­
« .
Brazil
Areen­
tina,
C hile &:
U ruguay

I
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DXing from G Lond (from page 43]

the whole of Europe-and probably ten times
as many ! )

Vee-beams and rhombics are as ra re as ZDS's
- we live on a sma ll island and there isn't the
room! Even on 160 meters there are large num­
bers of hams struggling along with 67 foot wires

The Bands Available
Nominally. we are allowed to use the same

bands as you are, from One-Sixty down to Ten
. . . bu t the conditions arc very different. On 160
meters we have the full use of 1800-2000 kc,
bu t on a shared basis; and our co-partners in this
a re Lo ran, other navigational beacons. ship-to­
shore telephony (high-powered coastal stations
every 7 kc throughout the band) and trawlers,
here inafter known as Fish-Pone. The latter are
probably the worst encumbrance. because they
are liable to pop up anywhere. and invariably
run to abou t 600 per cent mod ulat ion. (If we
hear an ex traordinary mixture of whistling and
scra tching no ises on about 1950 kc. the chances
arc that it is a trawler on 1900 or 2000 kct)
Sta tions living o n or near the coast are naturally
the worst sufferers.

One other th ing. of course---on 160 meters we
arc lim ited strict ly to len H'alls input. With this.
however. the few sta tions with reall y efficie nt
antennas can reach across to Stew of WISB
and his man y collabora tors. when the condi t ions
are really good. More normal working covers
the whole o f the British Isles with good signals.
both phone and c.w.: and we can often work the
OK's. HU9's and the like. Good DX for us is
the occasional ZR I o r even O H0 who shows up.
G6CJ and G6G :\.1 scooped the pool a few yea rs
back by working ZL. but th at was a matter of
very careful preparat ion and skeds a t precisely
the right time. and could not be repea ted by the
average ham. Owners of outstand ingly good G
signals. heard over o n your side on 160 mete rs.
arc most certainly those lucky enough to have
antennas at least a half-wave long and strung up
reasonably high . . . and an unusually good QT H
in which to plan t them.

Eighty meters is another "shared" band for
us. va rious services using it for short-hau l work.
Our band is only 3500-3800 kc. and th is is now
ra pidly filling up wit h high-powered RlTY. in
addition to all the strange chirpy things which
we put down to mobiles in the services. But.
o nce again. those with the right antenna can
work all the OX on Eighty. both on v.s.b.
(around 3795) and c.w. <3500-3550) . The s.s.b.
gang. in part icula r. have recently been making
their lists of OX worked took like 20 meter lists.

On Forty we are even more handicapped. the
band now being only 7000-7 100 kc. And in the
middle of tha t there are liable to be broadcast
sta tions in those countries who are not signa­
tories to the internationa l agreements. Further.
where there are pirate broadcasters there is also
jammi ng. So only the brave spirits attempt real
OX on Forty. and they need fi rst-class receivers
as wen as good antennas. However. work ing the
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U.S.A. has bee n pretty easy during the winter
and spring. eit her from 2200 G ~lT onwards or
around 0700-0900 G MT .

Twenty. F ifteen and Ten have no particula r
problems on this side. The condi tions under
which we use the bands are almost ide ntical with
yours. One snag which possibly hits us harder
over here is the pro ximity of Russia. the owner
of most of the jammers, which have a delightful
habit of parking. in an "idling" condition, in
either the 20 or 15 meter bands for long periods.

Time-Tobles
Because of our geographical position relative

to the U.S.A., our times for DX working would
probably strike most W operators as curious. and
sometimes inconvenient. A typical day on
T wenty (when conditions are good) might look
like this: 0600-0830. West Coast U.S.A . and
possibly some Pacific DX; 0700-0930. VK and
ZL; 0930-1130. mostly Europe": 1130. first East
Coast w 's breaking through. peaking around
1230 and fading out again; 1300- 1500. not much .
but possibly Middle East and Africa : 1500- 1700.
U.S.A . West Coast comes in and goes out again:
1700-2000. South Africa and sometimes South
America. with prepon derance of East Coast W's
carrying righ t on until 2300: 2000-midnight, \V's
and Centra l / South America: m idn ight-0600 ( in
su mmer only), mostly w's.

The Far East and the Pacific are elusive, some­
times comi ng over the lon g path in th e earl y
mornings. some times via sho rt path in the middle
or late afternoon. And. of course. the time of
year makes a grea t difference. In lean sunspot
yea rs Ocean ia ofte n becomes quite a rarity dur­
ing the summe r. and sta rts appearing aga in
(usually 0700·0900) in abou t October.

On Fifteen th ings are rather different; th e \V's
never appea r until 1400 or thereabouts. and dur­
ing the morning th ere may be so me good Fa r
Eas t and even Pacific OX on the band. If the
North Atl ant ic path is not open du ring the after­
noons. we are liable to fi nd the odd VS I. 9 ~1:!.

VS6 and the like instead. Sometimes. VI' and
ZL (most ly the latter) are excellent in the mo rn ­
ings-not very early. but at thei r best around
0900. Rare Pacific DX may also show up on th e
odd lucky date. w 's. in the summer. are there
from 1400 until fade-out. which may be quite
la te: in the winter they last only for three hours
or so. On the odd day. the West Coast may hold
its own with the East. or even predominate. hut
just as often no W6's or 7's are there at all .
Sometimes. when the path is best in a south­
westerly direction. one would think tha t no \V's
except the fifth district were on the air at all.
Other times the 4's have it. Rut it is more usua l
for the band to be full of W I. 2. 3. 8 and 9
with a smattering of the other districts.

TVI Trouble
TVI is a fair ly acu te problem in Grea t Britain,

since the BRC stations opera te in Band I, on
frequencies from 4 1.5 me to 66 .75 me. Al so. we
do not have stat ions in eve ry town, but they are
regionally grouped. So lots of amateurs may find
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themselves in a fr inge area. where the TV sig­
nal s from the nearest station are pretty weak:
but they still have the full responsibility for non­
interference. Working on 14 mc in a district re­
lying on Channel I. for instance (4 1.5 me sound.
45 mc vision ) can mean a long and desperate
hunt for the third harmonic. and keeps a fair
proport ion of amateurs ofT the ai r altoge ther
during the main hours of TV entertai nment. if
the locati on is as much as 75 miles from the TV
sta tion. wh ich it may well be.

Gear Ava ilable

Naturally. with such a small ham population.
we have nothing like the choice of equipment
that you have. There are quite a few firms turn­
ing out excellent transmitters and receivers (at
prices that would astonish you in the States). but
only in small quant ities. The Govern ment sur­
plus market is flourishing. and the London junk­
sho ps are hard to get into at week-ends. when
one would put our ham populat ion at a much
higher fi gure than IO.OOO! Even the RCA AR­
880. that wonderful receiver that pervaded
Europe in such quant ities during the war with­
out ever becoming well-known in the States. is
still available in brand-new. condition at prices
between 150 and 200 dollars-probably one of
the best buys of all time ( it would assuredly cost
more than five times that figure to build now ) .

American equ ipment is freel y avai lable over
here. but the prices (i ncluding import duty) put
it beyond the ra nge of most of us. No t only are
the pr ices high even by your standards. but the
ave rage income-level over here is probably be­
tween one-half and one-third of the figure in
the U.S.A. For example. a Viking Invader is
priced at £285 (say 855 dollars). a Hammarlund
HQ - 170 a t £184 (562 dollars) a nd a D ra ke 28 at
1I3R (4 14 dollars) . British-built equipment is
much cheaper but does not always fill the re­
qu irements so well- not that it is inferio r in
qua li ty. but there is not the breadth of choice.

Home-brew nourishes-probabl y in a some­
what higher proportion than in the States. A
surpr ising number of sta tions boas t complete'
home-brew (transmitter. receiver and all auxi li­
ary equipment) : many more stop short of build­
ing the receiver ( not surprising with second-hand
A R-880's at 100 dollars or so!) but can say
that everything else in the station is amateu r­
built.

This has been a pretty sketchy picture of life
and conditions in Gdand. but we G's seem 10
have one thing in common- we always enjoy
working you fellows in the States .. . and because
there are such a darn great number of you there
is seldom any shortage of Q50's! Furthermore.
when real OX conditions are pretty bad. it's
safe to say that we can find one band or another
on which it's possible to get a QSO with w -tand
at some time during the day. If it Isn't. then you
can really write a note about bad conditions in
the log. \Ve since rely hope that the enjoyment
is mutual. and look forward to many more
thousands of QSO's across the pond. •

August, 19 64 • CQ • 91



RTTY A-Z [f rolll page 29 ]

Up to this point in refe rring to the speed of
teletype machines. the autho r has talked in terms
of words per minute such as you would speak
of automobi le travel in miles per hou r. Like the
car, a teletype machine has a motor and gears
which have a bearing on the speed . In the case
of the teletype machine it is powered by a syn­
chronous electric motor of fixed r.p.m . and the
speed of the te letype machines main shaft (called
the receiving sha ft) controlling the printing
mechanism is determined by the fixed gears con­
necting the motor to th is shaft. Natu rally. the
C.C.I.T . speed of 66 .67 w.p.m. requ ires a con­
siderably higher receiving shaft speed than does
the American Bell syste m speed of 6 1.33 w.p.m.

Fig . 6-To prevent boo m sag 0 2' length of V2" stee l
tub ing was weld to th e side of the boom mount. A 3"
%" d ia mete r is welded to the top of th e rod as a ho ok
to suppo rt the 'AI" str a nded steel cable . The te nsion IS

cdj csted with the turnb uckle .

Bracing

Due to the light mater ial used in the "boom"
a 3/ 16" stranded stee l cable brace was fitted as
shown in fig. The cable can be fastened at
each end of the boom with hose clamps. A 2'
long vertical post was fastened to the center of
the boom or mast. A light turnbuc kle provides
for ad justing the tension o f the cable . Nylon fi sh­
ing line of 100 lb. weight is used to brace the
q uad spreade rs. The line is fastened to the ends
of the boom and tied to each sprea der at about
9' above the spider. This bracing really stiffens
the sp readers . •

Cu bical Quad Urom page 43J

Differin g grou nd. mast. guys and proximity to
ot her buildi ngs can all cause cha nges in the reso­
nant freque ncy of the system.

C hecki ng the front to back ra tio on transm is­
sion should be carried out with a station at least
1.000 miles away as local checks are very apt to
be erroneous d ue to radiation from other an ­
tennas and buildings. One local ham 7 miles away
measured our FI B ratio 12 db; two othe rs. one
in Hawaii and the ot her in Cal iforn ia both said
the FIB ratio was in excess of 40 db.

Pa inting

The spider and booms should be galvanized.
but if such treatment is not possible all steel
should be trea ted with a rust inh ibitor and painted
wit h two coats of zinc base prime r and two coat s
of silver fin ish. Carefu l preparat ion of all steel
work prior to pain ting will be well repaid by the
long rust free life of the work.

Why settle
for less
than the best?

for
CRANK -UP
TOWERS

He(lvy Dut y S.lf Supporting
C1nd Guyed in Heights of
37 - 54 f••, ISS)
71 - 88 f..1 (guyed )

•ROHN
sets the{ standard

St a nd ard Dut y Gu ye d in
Heights of 37 - 54 ·88 - 10 5
a nd 122 fe et

ROHN has these 6 IMPORTANT POINTS:
Eo,. of Operation- roller guides between sections assure
easy. sa fe. friction-free raising and lowering, Stren glh­
weld ed t ub ular steel sections overlap 3 feet at maxi­
mum height for extra sturdiness and strength. Unique
ROH N raising procedure ra ile, all ' . d ion, to gether- uni.
formly wit h an equal section overlap at ell heights!
Veuotil ity - designed to support the la rges t anten nae
..... it h complete safety and assurance a t on y height de' ired l
Simple Insta llotion- insta ll it yourself-cuse either lIat
base or special tilting base (illustrated above) depend.
ing on your needs. Rgted gnd re ' ted - ent ire line engt­
neered so you can get exactly the right size and properly
ra ted tower for your antenna . T he ROliN line of towers
is comple'e. Zinc Golvonired- hot dipped galvanizing a
standard-not an extra-with all HOII N towers! Prices
star t at les.~ than $100.

•. -

P. O. Box 2000

K7ASK

TWO CATEGORIES TO CHOOSE FROM

" World's Largest EXCLUSIVE M anufacturer
of Tour rs: designers, engineers, and installers

of complete commu.nication tQu'er systems."

For f ur ther information . check number 30. on page 110
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CARBORUNDUM 'S NEW LOW-COST,
NON-INDUCTIVE " HAM LOAD" GLOBAR

RDTRDN WHISPER FAN
The fan that moves 60 cu . ft .
of air per minute •• • wh i le
runn ing so si lently you have
to look to see i f i t 's running!
Removes heat to save your
r ig, yet u ses only 7 wa tts.
Measures 41f.!" sq uare by I 1f.!"
deep. Has run fo r years i n
computers and o ther comm er­
c ia l eq uipment wi thout etten­
t ion - l ifet ime lubricated.
Ope ra tes on llD-1 20V. A.C.
Amateur Net ._ .._ $14.85

EXTRA-SENSITIVE HEADPHOHES
BY SUPEREX
600 ohm imp'edance; extra­
high sensitivity for weak sig­
nals and hard-to-read stat ions
... reproduction is crisp, free
of distortion •.. unequa lled
wearing comfort over long use.
Amateur Headphone Model
AP-S .
Amateur Net $24.95

SPECIFICATIONS
Resistance: SOohms, non-inductive. SWR:
less than 1.5 at 54 Mc. Dissipat ion: 2SO
watts (up to 5 m inutes); ISO watts con.
ttnuous. Connector: Standard coax (SO­
239 t ype). Size: Approx imately 13 112" long
by I " d iameter. Mount ing: An y conven­
ient location. Caution: Oue to heating
when loaded at h i,h power, the un it
shou ld be mounted In f reely circulat ing
ai r.

• Reduces QRM • lncreases Efficiency • Dissipales 250 walls output

regular price $23.75 ham net

NOW, WHILE THEY LAST $12 75
HARVEY SPECIAL •

A new SQ.ohm resistive dummy load
that' s ideal for a ll types of amateur
serv ice - fixed, portab le or mobi le . By
switching the " Ha m load" into your an­
tenna c ircuit, you el im inate on-the-a ir
tuning and needless aRM. The unit al so
provides a dependable, non-inductive ter­
mination for testing equ ipment, measur­
ing power and antenna matching.

The Carborundum "Ham Load" is sup­
plied as a s ingle unit with standard coax
connector for easy mount ing on rack or
cabinet, or for designing into home-brew
eq uipment. Although small in size, the
h igh·tem pera ture ceramic resistance ele­
ment dissipates up to 250 watts output
for 5 minutes! Unlike bulbs or wire­
wound resistors, SWR remain s essent ially
flat at less than 1.5:1 up to 54 Me (wi th
the load mounted at least 5" from meta l
reflecting surfaces).

F or l u rt her in formation . check number 8. on page 110
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The speed of the receiving shafts of the two
machines must be essent ially the same and the
code speeds in bauds should also be the sa me
for two machines to be compatible. For instance,
the U.S. Western Un ion 65 w.p.m . machines and
the U.S. Bell 61.33 w.p.m. machines are com­
pat ible since each have a receiving shaft speed
of 420 r.p.m. and the code speed of each is 45.45
bauds. The diffe rence in speed is d ue to the fact
that the stop pulse of the Western Union code is
22 ms as compared to 31 ms for the Bell System
machine code.

Machines that operate at 60 w.p.m. o r at
speeds that can be readily converted to 60 w.p.m.
are not as easy to come by in foreign lands since,
invariably. the commercial users in such lands
use speeds other than the U.S. Bell system where
most of our machines come from. It must be
realized. in discussing the various transmitting
speeds. that average speeds or average w.p.rn.
are mean t since we are dea ling wit h machines
or mechanical devices.

Code Nome ncla ture

The fi ve unit code is often referred to as five
channel and as five level with all three meaning
the same thing. The units themselves are often
referred to as "bits" and the bits per second is
the baud speed as already covered. It is 45.45
bauds for a speed of 61.33 w.p.m. ( rounded ofT
to 60 w.p.m.) . It will be noted that in speaking of
the aforediscussed code as a fi ve unit or five level
code. we arc refe rring to the five levels of "in­
telligence changing portions" of the to tal of
seven transmitted portions that make up each
character. The "start " of every character is al­
ways a splice and the end of every character is
always an On pulse. so it is only the five equal
length tim e segments ( 22 ms for the amateur
60 w.p.m. Code) inbetween that ch ange in form­
ing the characters. Therefore. the reference to
it as a five un it code.

Nevertheless. the code is sometimes referred
to by its entire character make up . In this case
they take the ent ire character length wh ich is
163 ms and div ide this by the time len gth of
each of the 5 middle units (22 ms) to determine
the code units. T hus t63 /22 = 7.42 units. For
the U.S. Western Union code with a character
length of 154 ms we would have 154/22 = 7.5
units. For the 100 w.p.m. U.S. Code with a
ch aracter length of 100 ms we would have
100/1 3.47 = 7.42 units.

Frankly, the author prefers to think of all of
these codes simply as 5 level codes. T here is a
good reason for th is. T here are codes of other
levels such as an eight level code in which the re
are now eight character forming time segments
that may be either space o r pulse in forming the
characters instead of 5 character forming time
segments as in the aforediscussed 5 un it codes.
Eight level codes and others have varied appli­
cations in advanced telephone system services.

•",
lM·6N2.(: $64. 50 Net.

Gray w/ white panel

Portable Electric
Generator

CO MAIRE ElECTRONICS
Box 126

Ellsworth, Michigan

ZEUS@

Now/ A Ma fchbox for 6 and 2 Meters

• Match coax to balanced
lines 1200-450 ohms)

• Match coax to coax
150-75 ohms)

• Built ·in VHF SWR bridge
• Reduce SWR losses
• Reduce TVI
• Improve loading

TVI ON 6 AND 21
Insta ll Comoire 's Resonant Ca vity TV' Filler

• Outperforms conventional low-pass type filters
• Rejects Sub-harmon ic as well as harmonic energy
• Simple installation
• Aids VHF reception by image reject ion
• 50 db attenuation of all spurious energy outside

of band
Prices subject to change.
Send for brochure describing
these and other qualily VHF
components by Comaire. Sub­
scribe to VHFER - the VHF
builder's magazine. Sample
on request.

• EJclusiu Permlnent Magnet Alternator is the only
movinc part-no brushes, sl ip rinl s, bearinu . tom·
mutators, ete.. to produce irri tati nc ceneralor noise
common to ordinary portable units.

• 11 5/220 volts, 60 cycle. AC, 1250 watt continuous
rat ing.

• Ga sol ine powered-quickly adaptable to li quid propane
• Burn·out-proof aga inst ove rloading or sudden su rges.
• Compact-one man can hand le.

Twe lve mod els - 1000 - 1250 - 3000 watls
A~aiJable now from your local electronic paris dis tributor

the antenna
special ist s co . f:Y

12435 Euclid Ave., Cleveland, Oh io 44106
EIp. plv., 64·14 Wood side Ave., Woodside 77. e N. Y.

rz:.t':j~ Stripes of Quality

World's simplest,
most reliable

power generator

VI RTUALLY
ELIMINATES

RAD IO
INTERFERENCE

VHF OPERATORS!

Cf·2 TVI Filter $15.15
144-148 Me.

Cf·G TVI Fi lter $19.15
50-54 Me.

t 'or fu rther information, check num~r 34, on pH/Ct' 110

For- r uetber in formation. check number 35. o n p &&,e 110
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ask Ihe ham who owns one! SEETHE SWAN400AT YOUR SWAN DEALER NOW!

Fee further infor ma tion . chee k n umber 55, on page 110

WORLD'S RADIO T BES
(Bran's Radio Tubes Vade Mecum)

World's most complete . nd luthor itative book of vacuum
tube char.cl eri.hes. Nearly every current tube in WOfld
listed (plus mi n)' older) .

Boo' # 471 . .. $8.00 (" " '.- $0.501
From ' 0"" e/~"ronic /Ml'1J lIillnl"",o,, or

EDITORS and ENGINEERS, Ltd.
Summerland 3. Californ ia 93067

VHF-UHF
CONVERTERS & PREAMPS.

:>0 thru U:! lie.
Write for IIt ff.lure

PARKS ELECT RONI CS . Rt. 2. • BEAVE RTON. ORE.

~-_-_-_-__ _-_-_--_-_-_- -..~_.; .. _ _-;-_-..~__;o_-_-_ _~- _-,.;,. _-..-_ -..-_ .

Dear OM:
Enclosed please f ind $ for Year(s)

Subscription to CQ, The Radio Amateur's Journal.
o NEW; Start with issue.
D RENEWAL

Name Call .

Add ress .

,

co
14 Vanderven ter Ave.
Port Washington, L.I.,
N.Y. 11 050

City Zone State .

Rates: 1 Yeo r. S5 D 2 Yeors S9 D 3 Yeors S13 D
Pan-Amer ican and Foreign Add $1.00 Per Year Postage.

•--- -- -- ------------------------ -- -- --- ------- ---- ------ ---------_.
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LASERS Uorm page 26J

suddenly changes. It is the point at wh ich the
population of excited chromium atoms has been
inverted and there are more chromium atoms at
level £ 1 than there are at Eo. At th is point, pho­
tons begin to interact with chromium atoms at
level I to a significant extent. This results in
stimula ted emission of othe r identical photons
and a cascade begins. Photons travell ing parallel
to the long axis of the crystal. which is several
ce ntimeters long and about 'h centimete r in
diameter. will co ntinue in the same direction until
they strike the end of the crys ta l. where they are
reflec ted back into the crysta l.

Photons travell ing in any direction o ther than
thi s will pass out of the ru by, In the meantime.
photons moving back and forth inside the crysta l
will conti nue to bui ld until the inten sity of th e
rad iation is grea t enough. a t which time some
of it bursts through the end of th at face that is
slight ly transparen t. in a coherent pulse o f light.
T his is shown in fig. 3.

data processing. computers and the like. An
eight level code is shown in fig. 3 (E) as a basis
of com parison with the four samples of the five
level code also shown in fig. 3. As radio amateur
RTf'Y'ers. we are only interested in the 5 level
codes herein discussed and particularly the 60
w.p.m. one since it coincides with the FCC re­
quirement and the machines available for our
use.

Part II. next month, will take up the subject
of the Teletypewriter machines with a generous
assortment of pictures of the more common types
in use by American radio amateurs, Internal
views of the machines will also be given, showing
their mechanical construction,

[To be COII/;nueJ]

Coherence

Because a photon emi tted by stimula tion of
another photon is in phase with the first. because
the frequency of both is the same, and because
both travel in the same direction. the beam
emitted has space. time, and directional co­
herence. Co herence can be shown by repeating
an experiment used in the early nineteenth cen­
tury by Thomas Young to illustrate that light
consisted of electromagnetic waves.

In this famous experiment light passes through
a flat surface in which two small parallel slits
have been cut. If light from one slit reaches a
point on a screen behind it in phase with light
from the second slit there will be a brightening on
the screen, If the light is not in phase. one source
will cancel the other and there will be a dark.
area on the screen.

By placing two parallel slits directly against the
surface of the ruby from which the light emerges.
an interference pattern will appear. It has been
found that this interference pattern is in very
close agreement with what has been theoretically
calculated assuming a plane wave that is per­
fectly coherent emerging from the two slits.

o
o

Q

CORPORATION

USE YOUR 110 VOLT
A.C. RIG •.•

Plenty of A .C. Power for your A'C. Trans­
mitter and Receiver is avail able from your ca r,
boat or plane battery. Just add a Terada in­
verter to change the I:! volt direct current 10
11 0 volt. 60 cycle alternating cur- .
rent, stable within v.z cycle. in spite ' . ~.
of cha nging tnput or load. Also
operates tape recorders. signal gen­
erators. grid dippers. tube testers,
etc. Models from 15 to 600 warts.
both vibrator and transistor types.

See four electronic pans jobber, or write:

GREENLEE CHASSIS PUNCHES

~Iakc accurat e, finished holes in 1Jh m inutes
or .Iess in n~clal, hard rubber and plastics. No
tedious sawing or filing - a few turns of the
wrench dot'S the jo b...\ 11 standard sizes . .. round ,
square. l ey. or "D" shapes for sockets. switches.
m.clcrs, ere. At your electronic parts dealer.
Literat ure on request .

GREENLEE TOOL CO. GREOiLE!
2028 C ol u m b i a Ave .. Rockfor-d. il lino i s

For furthe r info rmatlon, eheek number 31. on page 110

1060 Raymond Avenue. 51. Paul. Minn. 55108
I n Canada, Atlas Radio Corp., Ltd., Toronto, Onto

For further intorm1ttlon, eheck number 32, on p lloge 110
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CO lilECIHIN llCAIL BO O IKS

~ ­.. _.

_ ._~

-

LlCENS.
OUIO.en

CQ LICENSE GUIDE

2 12 pages o f eve ryt hing the Amateur
must have to g et h is l icense and
progress toward the g eneral class
t icket. Plus m any add itional pages o f
vital in fo rm ation for the ham o pera to r .

CQ ANTHOLOGY I

We've looked ba ck through the years
1945-1952 and assembled all in one
p lace the articles that have made a
lasting st ir. The iss ues conta in ing
m ost of thes e articles have long ago
been sold out and are unava i lable.

COWAN PUBLISHING CORP.
Book Division
14 Vanderventer Avenue
Port Washington, 1.I ., N.Y. 11050

CQ ANTHO LOGY I $2.00 0
CQ ANTH OLOG Y II 3 .00 0
ANTENNA ROUNDUP 3.00 0
SIDEBAND HANDBOOK 3.00 0
VHF FOR THE RADIO AMATEUR ...•.......... 3 .50 0
SURPLUS SCHEM ATICS 2.50 0
CQ LICENSE GUIDE 2.50 0
" N EW RTTY HANDBOOK" .......•... ......•.... 3 .95 0
MOBILE HANDBOOK 2.95 0
ELECTRO N IC CIRCUIT S HAN DBOO K 3.00 0
UNLIGHTED GLO BE 19.95 0
ATLAS .................. ..•... .............. ....... ..........15.00 0
COOE RECORD 3.50 0
REGULAR LOG SHEETS (1 00) 1.00 0
SS' LOG SHEETS (1 00) 1.00 0
HAM'S INTERPRETER .......... ...... ...........•... 1.50 0
TVI HAN DBOO K _.........••.............. 1.75 0
BINDER- YEAR W A NTED ..•.........•........... 4 .00 0
OX ZON E M AP ............. .....•...•....•...•........ 3.00 0
DIODE SOURCE BOOK .... ....•...._....•.... ..... 2.50 0
USA·CA REC ORD BOOK 1.25 0
SIRS: My check (mo ney order) for $,-,,-- _
is enclosed. Pleose send the following items to :

N o me· _

A d dreu. _

THE NEW RTIY HANDBOOK

MOBILE HANDBOOK

A treasury o f v ital and " hard to get"
info rm ation . l o aded w ith eq u ip m ent
schematics, adjust m en t procedures.
etc. A v a luab le asset to both the be.
g inn ing and the experienced RITV·er.
Special sect ion in g etting started, all
written by Byron Kretzman, a well
known authority in th e f ield. First
print ing sold ou t . Second printing on
hand.

This n ew Mobile Handbook by Bill Orr,
W6SAI, has been g etting raves f rom
top experienced mobile Opera to rs,
Written for advanced. as well as be.
ginning m obile operators, much of
this in fo rm ation cannot be found
anywhere els e. Th is is NOT a collec­
tion o f reprin ts.

,- -- -- --- ------- --- ---- ------- --,,,,,,,,,,
I,,
I,,,,,

L ~

City Zone SIO',,;:--:-:--:-_ _
1 N ew York City Residenb ad d 4 % Sa les To x

If you are, o r are plann ing to be a
VHF operato r , you can 't afford to be
w ithout this dynamic new handbook
written especially for you. Filled from
cover to cover with all new and o rigi ­
na l const ruct ion m aterial presented
so you ca n u nderstand it . Written by
Frank C. Jon es. W6AJF. nat ionally
accla imed for h is VHF p ioneering.

A co m mon denominator for all ham
stations is the antenna. Here at last
i s the crea m of antenna in fo rm ation
packed into a 160 page book . Forty.
seven In for m ation. packed articles that
will dispel much of the mystery su r .
round ing antennas.

Th is is a book l iterally loaded w ith
schematics for all the currently pcpu­
lar p ieces of surplus gear. Most ama ­
teurs are well aware of the problems
encountered in purchas ing seemingly
inexpensive su rplus units, only to find
that no schem atic d iagram is ava il­
able, Try ing to figure out th e circuitry
cold turkey can be many ·times more
difficult than the most Involved puz­
zle. and purchas ing a s ing le instruc­
t io n book can run as h igh as $3.50.

SIDEBAND HANDBOOK

SURPLUS SCHEMATICS

VHF FOR THE RADIO AMATEUR

ANTENNA ROUNDUP

Top favorit e CQ articles from 1952 to
1959 . . . inc luding some you may
have m issed . . . com pi led into one
new information·packed book! No
more need to try t o locat e sold out
back copies o f CQ. Th is Antho logy
includes pa st articles of last ing inter.
es t to every amateur radio enthus iast.
Over 250 pages of t ext . Ove r 75 differ­
en t art ic les. A defin ite Must f or you r
shackl

Writt en by Don Stoner, W6TNS, who
wa s almost o ne f ull year in t he prep.
ara tion o f t h is terrific volume. T his is
not a t echn ical book . It explains side.
band, showing you how to get a long
with it •. . how to keep your rig wo rk.
ing r ight . • . how to know when it
isn ' t .. . and lots of how to build-it
stu ff gadgets. rece iving adaptors, ex­
ci te rs, a m p lifi ers.

CQ ANTHOLOGY II

-- -.,-.._­.e-_ =n

...
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ANTENNAS IN

The Only Single Fe ed line

6 and 2 METER
COMBINATION YAGI ANTENNA

Cont inuous O peration

Xenon flash tubes arc mos t freq uently used
to pump ru by lasers. T hese emit intense pulses
o f light which last about one half to two milli­
seconds. Laser output a t room temperature is of
somewha t shorter du ration than this, running
from about one to two milliseconds.

Because o f hea ting effects. it is not possible
to o perate a ruby laser cont inuo usly at room
temperature without damaging the crystal. In
1962 Bell Labo ratories announced the deve lop ­
ment of a ruby laser th at would opera te con­
tinuously. This was made possible by using a
new method of pumping. and by opera ting th e
laser a t liqu id nitrogen temperatures (about 200 0

below O' C) .

Patents allo....ed
an d pend ing

6 & 2 Meier
Model No. A·52
"'maleu r Net A 62 $3 3 ,00
Stac king Kit AS -52 $2. 19

Fol' fu rtht!'r information . c heck n umber 36. on p age 110

Other Laser Materials

Since Maiman's first ru by laser in 1960. other
materia ls have been used successfully to obtain
laser ac tion. Among these have been calcium
fl uoride. calcium tungstate. and even glass. as
host ma terials. In addition to chro mium, dopants
used have incl uded neodymium. dysprosium. and

•uranium.
The only solid-sta te laser to operate continu­

ously at room temperatures was announced sev­
era l years ago by Bell Laboratories. It is a
calcium tu ngsta te-neodymi um do ped crystal.
Output power is very low.

Ruby is still the most widely used material.
and most labo rat ori es currently do ing solid sta te
optica lly pumped laser research use the ruby
crys ta l.

[To be cOll l i ll ueJ]

[1

-~.--.:'600 A" Eo

[ .

Fig . 4 - Ene rg y leve l d iagram for chromi um . A photon
at 5600 Ang st ro m rises the leve l from Eo to El. The
ph otons give up some energy to the crystal latt ice b y
dropping to f l. a metastable sta te whe re they remain
seve ral millisecond s. Decay to Eo. the ground level.
f rom f l . re sults in the e missio n o f a photon in th e red
portion of the spectru m ei ther spo nta neously or by

interaction with an other photon .

•
ON 6 METE RS
Full 4 Elements
1 - f olded Dipole
I - Reflect or
2 - Director s

I :

See you r FINeO Dist ributo r
o r writ e fo r Catalog 20-226

THE FINNEY COMPANY
Dep t. 19 Bedford , OhiO

RHOMBIC ANTENNA

another fi rst from F INCO®
ON 2 METE RS
18 Elements
1 - fo lded D,pole Plus

Specia l Pha!llnl: Siu b
1 - 3 Element Collnur Reflector
4 - 3 Element Euhnea r Oueclors

You will have a superior signal. This Is the s.ame array
that is used by American Telephone and Telegraph for
thei r oversea s communication .

• Control led angle of radiat ion
• 2000 Watts PEP
• 600 Ohms Impedance
• 1.3:1 SWR

Your an tenna Is made of hard copper wire . Insulators
and termination resistor. Simple operating ins tructions
are Included . Orde r Now! I I Send check or money order.

20 Meters $44.95
15 Meters $37.95
10 Meter s $29.95

The Hilll.ard l .abar.ata rles
P. O. Box 26 14 • Macon, Geargi.a

For f u rthe r in formation . check number 37. on p ag e 110

VHF [f rom page 70]

That Trophy's Still Uncla imed

Ju st got a note from Abc C utler. WA20 NB.
who reminds us that the East Coast VHF SSB
Association is still offe ring a trophy for th e first
ham to work 48 states on six meter s.s.b. The
present sporadic-E season has re-awakened con­
siderable interest among the sideband operators.
warns Abe. bu t furt her adv ises that no awa rd
like thi s has ever been made a nd "we think it
would be an honor to the ham that can win it."
We heartily agree.
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AREA HAMS

CHICAGO STORE HOURS

Man., Wed., Thurs.: Noon to 9 p.m,
Tues. and Fri.: Noon to 5:30 p.rn,

Saturdays: 10 o.m, to 4 R.m.

HEADQUARTERS

Before You Buy, Get the

FABULOUS A.E.S.
TRADE-IN DEAL!

"DOC", W9HJS and this OPERATING COLLINS DISPLAY are waiting for
you at our CHICAGO STORE. Stop in for FREE Demonstration.

Send Mail Orders and Inquiries
to our Milwaukee Headquarters

A~ATEUR ELECTRONIC SUPPLY
Dept. C, 3832 Wes t lisbon Avenue

Milwa ukee , Wisconsin 53208
Ph (414) WE·3·3263

AMATEUR ELECTRONIC SUPPLY
6450 Milwaukee Ave., Chicago, III. 60631 • Phone RO-3-1030

For- fuj-t her- information . eheck number 54, on IJIlJitll' 110
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73. Bob. K2ZSQ

Comments

Several times in the past we have suggested
tha t local. cross-town. QSO's be made on 2­
meters, instead of on the h.f. bands, so that
these frequencies might be made a bit clearer
for more distant traffic. \Ve have also suggested
that the inexpensive commercia l surplus f.m.
ex-taxi and pol ice car sets, now in good supply,
be used for th is purpose. They are ideal because
their receivers as well as their transmitters a re
fixed (crystal controlled) on one frequency. and
because their squelch circuits make monitoring
painless. (Speakers are quiet unti l a carrier
comes on. }

Where can these f.m . sets be fou nd? Well.
for a starter, try F M Surplus Sales, 1100 Tre­
mont Stree t. Boston, Mass. 021 20; and North­
west Elec tron ics. Box 7. Chesterton. Ind iana.
\Ve don't know of any sources on the West
Coast. unfortunately.

YL lfrom page 85)

presses it . a "fighter," for wha t she feels shou ld
be done. At times. against trem endous odds. such
as ill heal th. that fighting spirit has kept he r on
top. A Hungarian by birth. she moved 10 Belgium
in 1935, where in W\V II she many times barely
escaped with her life in the bombings. During
the German occupa tion she worked with the
Belgian Unde rground. hiding people in her apart­
ment, plus gun parts and a mmunition parachuted
in. unti l fina lly she herself had to go underground
during the last 10 months of the war to keep out
of the hands of the German Gestapo.

K5\VZA is very active on c.w.. holds 30 w.p.m.
Cl'C, and also operates single sideband. She par­
ticularly enjoys the "XG" Radio C lub c.w. net
(she is NCS) comprised of former citizens of

Thirty

Our column's a bit smaller this month for a
good reason . The XYL and I are in the process
of moving to Port Washington. 1..1.. about four
blocks from the new CQ headquarters. So it is
more packing and un packing. tearing down an­
tennas and putting up new ones. etc. But never
fear. we should be sett led shortly. In the mean­
time. we are trying to compile the resu lts of the
CQ Spring V.H .F. Contest in time for the next
issue. Sorry, we are not letting the cat out of
the bag. You'll just have to wai t 10 find out who
won. In the interi m. let 's see what )'0 11 can do
in the August affair!

73, Byron. W2JTP

Drop a line to WA:!ONB (or any member of
the grou p) for a list of the 267 sidebandc rs in the
New York to Washin gton. D.C.. area and more
award information.

RTTY llro", page 84J

of Danville. II I. , is on 80. W9WKC of Hoopes­
ton, III .• is giving away an AN I FGC- 1. (I t 11IIIs1

be picked up!)

FOR. INFORMATION. WRITE

WHIPPANY LABO RATO RIES, Inc.
1275 Bloomfield Ave., West Ca ldwell, N.J .

HERE'S WHAT RALPH STAVERMANN
K8WYE. CINCINNATI. SAYS A80UT

INSTANTUNE

"U'I lu lu" is doing a very fine job here.
She is all that you claimed she is and more.
Nothing but good reports, even from the
older crit ica l Hams. On the 13th I worked
skip into Naples, f lor ida and the VfO sure
came in handy to move around the band . . .
met quite a few new Hams.

Ralph Stammann, K8WYE
Cincinnati, Oh io

Price: $225.00 through your dealer.

Schematic and full particular s available on request.
Dea ler Inquiries Invited .

The only single-knob VFO ganged-t uned
50 Me. transmitter commercia lly ava ilable.
Be able to QSY insta ntly!

COM P LE T E
50 MC.

TRANSMITTER
DESIGNED ay

F. E. LADD, W2IDZ

"ALL THAT YOU CLAIMED
... AND MORE"

I

For f u r ther information . eheck number 33. on pREe 110
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"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too--can enjoy world renowned TELREX
performance and value! Send for P L64 con­
densed data and pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! Ex­
panded data sheets- including your favo rite

band, are a lso a vaila ble.

For f urther Infor ma tion. cheek n umber

COMMUN ICATION SYSTEMS

rex LABORATORIES
ASBURY PARK 25. NEW JERSEY. U.S.A.

38, o n p aee 110

SI NCE
1921

I 'Y.

with a
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

Is this what you are hearing?

Y E"' RM O D EL

CU BIC I NC H D I SPLA C E M ENT

ENGI N E: M ", I( E

NAM E

Stop ignition noise with HAllm 25000 Series and
27000 Series Signa l Saver - the only shieldi ng
system approved and installed by automotive,
marine and industrial engine manufacturers. The
ONLY system with exclusive aircraft reliability
design and features.

• OPTIMUM MECHANICAL PERFORMANCE
• COMPLETE IGNITION NOISE ElIMINATION
• WATERPROOFS ENTIRE SYSTEM

Every HALLETT system is pre-assembled and
hi-voltage tested to insure electrical continuity
and reliability. No tailoring - no trimming ­
snaps in place.
See your communications service center - auto­
motive dealer or write HAllm advising engine,
make, year model and cubic inch displacement.
Prices: 46.30 to 68.50 dependent on engine model.

Wa rranted and Guaranteed by Halle tt to provide the ul­
limate in communiut ions and mechanical perform.nce .

I HALLEn MANUFACTURING co.
I 5914 Bowcroft Street, Los Anl eles 1&, Califorala

Send complete litera lure inclu~d inl .Iternator·&enera lor·
I regulator shield ing.

I
I
I
I
I
I

WANTEDWANT ED
R·390A/URR
RECEIVERS

An y quant ity, any condition
Top p rices pa id . Call coiled .

SPACE ELECTRONICS
4178 Pa rk Avenue Bron lto N. Y. 10456

HALLETT NOISE KNOW·HOW SINCE 1916

F or f urt her in form at ion , eheek n u mber 39. on p Rit t' 110
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Division of

Eye Bank
WOO~I M,

Mildred ;

Flo ridora Yls

During the FLORIDORA business meet ing
held at the Orlando Hamfest these officers were
elected for '64-'65: Pres., K4R HL. Ell ie: V.P..
K4 UIZ. Ev: secy. \VA4NRO. Gale; treas..
W4VSG . Sue. Certificate custodian is K4R NS.
Marge, and PI C is WA4FI F, Ellen.

Congratulations to W4BWR. Rut h. for rece iv­
ing the plaque awarded to her as bei ng the most
outstanding YL in Florida! 33. W5RZJ

England. Irene's OM (who is not a ham) was
born in England and they lived in London (also
in Paki stan ) before coming to the U.S. in 1952.
O~ I Henry is an arch itect. and artist and they
share other interests such as music and reading.
( Irene reads in French and German) and are
planning an architec t's and ham operator's
"dream house" to be buil t in the Sandia Mtns.
east of Albuquerque. Irene has bee n taking
courses in English and looks forward to one day
wri ting of some of her experiences. \Vith her
determined spirit we know she will succeed. \Ve
salute you. Irene. as an outstanding amateur op­
erator. and a most charming person!

The Eye Bank Net, of which K5WZA is a
member. is in need of volunteers. Currently there
are only two stations in Albuquerque on the net.
Irene and Dr. Fred Low. K5LX M. a retired eye
doc tor. \V5ZH N. Carl Frantz. is chairman of
communications for the Eye Bank Net in ew
Mexico. Stations are needed throughout the sta te.
The net meets on 7.205 kc every day except
Sunday at 7:00 A. .M. MST ( 1400 GMT) and again
at 6:00 P.M. MST (0 100 GMT) on 3.963 kc Mon.
through Fri. Usually it takes only a few mi nutes
to clear with the net: only when instructions must
be t ransmitted for shipment of eye corneas does
it take longer. An yone willing to serve in the net
should contact W5ZH N at 1100 Wade Circle.
N.E.. Albuquerque.

T he nat ional Eye Bank Net was started by
W" G ET. Dr. A. E. Braley. with assistance of
Ted Hunter. W0NT I. on Dec. 20. 1962. to serve
in connection wi th the Eye Ban ks estab lished by
Lions Clubs throughout the country. The Lions
Clubs accept do nations fro m people who ex press
a desire to will thei r eyes to the bank. In order
to be useful for corneal transplants. the corneas
must be transplanted within 48 hours after the
death of the origina l owner. In some cases of eye
disease a transplant must be made within 24
hours o r a perso n will lose the sight of h is eyes.
In cases of accident. usually a transplant must
be made within 12 hours. Hence the great need
of speed in reporting when eye corneas are
needed and where they are avai lable. The
corneas are flown from one city to another in
special refrigerated containers.

T his national Eye Bank Ne t is performing a
grea t public service. Check with your local Lions
Club and see if you can help.

Among other YL stations in the
Network are \VA4I DV. Jo Ann;
Don na: WO~I RJ. May: K5L UZ,
K4LES, Connie: WA9GWZ. Bev.

send for NEW FREE
CRYSTAL CATALOG

with NEW TRA NSISTOR
OSCILLATOR CIRCUITS

-
NOW . •. 48 HOUR SHIPMENT

DRAKE 2-B Rec eiver Crystals .. .. . '" ...$4.00
(All Channels-Order by Freq.l

OVEN·TYPE CRYSTALS
For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices

SUB·MINIATURE PRICES slightly h;gher
CITIZEN BAND Cia .. " 0" Cryltall .-' $2.95
Over 50 .00 0 C D c= r)' ltal s in et cek (or all l e ta
and ('h l nnels. both HC6(, U and mi niatur e typel .
T o insu re proper c=or r e a t ion a nd ecrree t (req.
operat ion. o rder by m a nu( a c=ture r m odel num­
ber and eh e neel.

NEW TWX SERVICE
Fort Myers · 813-334-2830

Los A ngeles . 213-737-13 15

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. CQ-8
10 00 C ryl tal Drive
F ORT MYERS. FLORIDA
Phone 813 WE 8-2109
TWX 813-334.2830

AND
4117 W . J effen on Blvd.
LOS AN CELES. CALIF.
Phone 213· 731·2 25&
TWX 2 13-73 7·1315

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON·OVEN CRYSTALS

Top performance . ..u red with quality eon ­
tro ll ed th rough out manufactu re. Gold o r si lver
pl.l inK act. &. electrode•. Crystals a re . p rinK
m ounted and l ealed under vacuu m o r filled
with inert ga•. Ve r y high (r~uen cy I t a bility.
Ma x. cu rre nt upacity is 10 milliwatta-S (or
over t one type. Conformity t o m ilita r y I pe d fi.
ca t ion. eu renteed.
I OOOKC to 1600KC ( F u n d . F nq. ) .__

P r ice. on Requut
1601 K C t o 2000KC ( Fu nd. F r e q . ) .__ .$ 5 .00 ea.
200 I KC to 2S00KC ( F u nd. F r eq. ) . _ _ ".00 ea.
250 1KC t o SOOOKC ( F und . F req. ) _ . _ 3 .50 ea.
500lKC to 7000KC ( F u nd . Freq . ) •.._ 3 .90 ea.
7001KC t o to,OOOKC (Fu nd. F r eq.) .. .. 3.25 ea.
10,001 KC t o 15.000KC ( F u nd . F req. ) 3 .75 ea.
15MC to 20MC ( F u nd . Freq. ) _.._._.... 5 .00 ea.

OVERTONE CRYSTALS
I5MC to 30 MC Third Overtone- _•._ ._$3 .8 5 ea.
30MC to 40MC Th ird Ov.rton. _••__._. 4.10 ea.
4CMC to 8SMC Third or Fifth Onrtone 4 .50 ea.
8SMC to 100MC F ifth Onrton• ••.•._ 8 .00 ea.

ALL TEXAS CRYSTALS are made to exac=tinc
s pedfh: a tions, quality chee ked, and uneondi­
t iona lly Il'uaranteed I

For fur t he r information. cheek number 4. on page 110
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LI • OJ R®
lor Ham Installations

. -
Model C-225

The A L L IANCE Manufacturing Company, lnc.
tS"b$'lhry of Conlolod.led ElectroniullMJu$Uies Corp I ALLIAN CE. O H IO

- Recommended m ounting one foot m aximum above the ro tator.

For eom~ete d et.l ils write : , l) Lis ted & CSA Approved, .

The patented· rigid-offset design distributes the load over
a greater area and gives the rotator a superior strength
to weight rat io. Ideal for use with amateur mult iband tr io
bander type antennas. · This compact unit is st ronger and
lighter, t herefore making it safer and easier to install. The
Rotato r unit is fu lly enclosed in a weatherproof. strong
ribbed die-cast zinc housing. An important performance
feature is the combinat ion of t he worm gear and magnetic
brake, which has a high resistance to windmilli ng.
The completely t ransistorized Model C·225, solid state cont rol
features a patented phase-sensing elect ronic br idge circuit.
All you do is turn t he knob and the antenna will automat ic­
ally sync to that di rec tio n.
If you ca n li ft and mount your antenna on t he Tenna.rctor,
it will support it , hold it, and turn it.

F or !urth~r in formation . c hf"<:k number H . on paR'e J10

LAFAYETTE OOfjJ[ID~@ ELECTRONICS
THE CHOICE OF VALUE-CONSCIO US AMATEURS THE WORLD OVER

12950

-------------I LAFAymE RADIO ELECTRONICS I
I DeDI. CN4 BF P.O. Box 10 I

SYOSSET L I., N. Y, 11791
I 0 Please send me new 1964 catalog 640 I
I 0 Ship Stock No. $ enclosed. I
I NAME I
I ADDRESS I
I CITY ZONE STATE I------------- ....

Import ed

• Dual Conversion on 6 Meters _ '·Bands: 5S0KC·S4MC
_ Product Detector Circuit for Improved SSB Reception
• Seoarate BfO and Q.Mult lplier Circu its (tan be used
slmulbneously) • Crystal Calibrator • Effic ient Super­
Ileterod¥ne Circuit • Effective Automatic Noise l imiter
_ Voltage Regulated Power Supply
Feat ures outstand ing sen sit ivit" Q·Multiplier selectivity
and electrical ba!?dspread, makes a handsome addit ion t o
your ham shack. Ca librat ion crystal Is sold opt ionally.

Send for
BIRNew

422 page
1964 Catalog

LAFAYETTE "PRECON" PROFESSIONAL·QUAlITY 14·TUBECOMMUNICATIONS
--..... AMATEUR RECEIVER MOOEL HE·80

PRESELECTOR
CONVERTER

4950
-
. ~

(

Importe. MOOEL HE·73
• CrySUI Controlled • For 80-40-20·15·10 Meter Bands
• As a Converter-Converts Receiver to Dual Conversion
Op eration • Improves Selectivi ty • Widens Band Spread
A great 2-in-l combinat ion. Tuned int, rstaae circui ts and 2
stages of RF ampli fica tion assures high,r signal. to-noise
rat io, improved I.F., imag, rejection. Easy to install.

UfAYEnEMAll ORDER
.. l . 1. SALES CENTER
111 Jer icho Turnpike.

Syosset. t .t., N, Y.

-- OTHER LOCATIONS -­

Jamaica , N. Y. New ark, N. J.
Scarsdale, N. Y. Pla infield, N. J.
t.lew York, N. Y. Paramus. N. J.

Bronx, N. Y. Boston, Mass.
Brookl,n, N. Y. Natick, Mass.

F o r ru rth~r In ror met to n. check n umber 45. o n pa ge 110
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Ham Shop
Ra tes lor the Ham Shop of 5~ per word lor adve rtising

which In our opinion, is non-commercial in nature . A charge
of 25if per word Is mat'e to all comme rcial adve rtisers or
organizations. Since we do not bi ll for Ha m Shop adverti sing.
full remittance must accompany all cree rs.

Closing date is the 15th of the 2nd month preced ina date
of publ ication. Your c,)py shOuld be typewritten, ouble
spaced on one side of the page only.

Because the advert isers and equipmen t conta ined in
Ham ShoP have not been investigated. the publisherll of ca
cannot vouch for the merchandise listed there in. We re serve
the right to reject advertis ing which we feel is not of an
amateur radio nature.

3·0 Q.Sl cards stand out everywhere! Cost a littl e more a nd
show It. Deta ils, samples, 25if (refundable) . 3·0 a Sl Co" RR 1
Monson 4, Mass_ 01057.
QSL' s Samples 101t . K. Kidd's, Rd I , BOll 254, Te lford , Pa.
CREATIVE Q.Sl CARDS free, new catalog and sampl es. Personal
attention given . Wil k.ins Crea tive Print ing. P.O. Box 787·2,
Atascadero, Californ ia.
QSl's Samples free. little Print ShOP, Box 9363, Austin, Texas.

CREATE A OS< card wit h , "Sample r Instruction Kit" 25<.
Samco, Box 203-e, Wynantskill. N.Y. 12198 .
QSl ' s , , . $1.90 • • . Dime •• . Filmcrafters .•• Ma rt ins Fe rry,
Ohio
RUBBER STAMPS for QSl Card s. Kits available . Free sample tm-
oresstc ns. E & R Stamp Co., 50 Gerald Rd ., Rantoul. Illinois.
QSh At last ! Somethi ng new in QSl ca rds! All orgl.nal desi~n s .
Send 25~ for samples. Yarsco Box 307, Yorktown Heights 2,--.-l!..:.
Q.STAMPS Now $1.5O! Posta le stamp size photograp hs for OSl ' s !
50 l a r~e or 100 small $1.50 fe r gummed·back.ed, perforated
sheet. ree Samples. a ·Stamps , ox 149, Dept. 4A. Gary, Ind iana .
46401.
QSl' s Samples 25if. Rubber Stamps ; Name, Call, Address, $1.55.
Harry Sims. 3227 Missour i Avenue, SI. l ouis, Mo. 63118.

QSl ' s - Brownle, W3CJI-3111 l ehigh, Allentown, .,. Cata lol
with sa mples, 25~ .

QSl ' s 100/~4 .00 High t oss , th ree color. Free samples, qu ick
se rvice. B& Printin g, ox 8711, Orlando, Fla.
QSl 's, CB, WPE samples 101it . Ni cholas & Son Printery, P.O. BOll
11184, Pncenh, Arizona . 85017.
QSl CARDS l argest setecttcn-tcwest prices. Samples & catalog,
25¢. Refund or 25 ext ra cards with your first order. nebberer
Prinlinll , 1309-C North 38th Stree t, Mi lwaukee, wls. 53208,
Q.Sl's.SWl" or what have you. You name it and we will do It
for ~ou as you wish. Expert art work at nominal cost, enough
said . R. McGee, 6258·103rd St., Jacksonville, Fla. 32210.
PICTURE of yourself, home, equipment, etc.• on QSL cards, ma~ e
from you r photograp h. 250-$7.50 or 500- $10.00 post paid .
Samples free . Write to Picture Cards, 129 Copeland, tacrcsse,
Wls,
QSh SWls XYl·OMs (Sample assortm ent approxlmate.l)' 9¥..~ )
covering desi.ninge!.lanning, printi ng. ar rangin g,. maillng

l eye-
catching comic. sate. tan tabutcus. nx-attracnns. Pro opal'
snazzy, unpa ragoned cards. (Wow!) Rogers, MMB, 961 Arca e
St. , St. Paul 6, Minn,
QSls free samples. Fast service , BOlles, 7701 Tisdale, Austin,
TexIS.
RUSPRINT QSl s- SWl s 100 2-colorJloss)' $3 postpaid. QSO file
cards $1 per 100. Rusprint Box 7 7. Kansas City, MO. 64416.
QSl' s 3·color 1IIOSSY. 100 $4.50. Rutgers Varl·typ ing Service.
Free Samples, homas St reet, Riegel Ridge , Milford, N.J.
CAll CARDS Badges, decals, gOodieSvIllust ra ted literature with
samples 25(' . Errol Engu ving AU: KI RD, Westfi eld, Mass.
QSlS Samples, dime. Print Shop, Corwith , Iowa.
1964 QSl catalogue . New DesIgns. 101t . l ongbrook, BOll 393-0,
Quakertown, N.J,
QSl CARDS \2.50 per 100 In three colors. Sample s and ca talol
free . Garth, Ol 51C, Jutland, New Jersey.
QSl CARDS. As low as $2.50 per 100. Samples free. Radio Press,
BOl 24C, Pittstown, New Jersey.
QSl' s! c e 's ! WPE' s ! Finest samples, 25¢. Delux e 35¢ (refunded).
Sackers, Wa DED, Holland, Michigan. _
QSl's 100 cards $3.00 postpaid. Sima rd Print ing W4JVS, P.O.
Box 752, Zephyrhills, Flor ida.
Q.Sl's • , • $1.90 • , • Dime •• , Fllmcralters ••• Martins Ferry,
Ohio.

COME IN AND BROWSE. MONDAY TO SATURDAY -TIlou·
sands of Items that we cannot list In an ad. MON. TO
FRI. 9 to 6. SATURDAYS 10 to 2 PM (Free parkinl on
street Sat.) Mon. to Fri. park lnr lot 501 B-oadway.

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

( ' IIY Stlte _

l 'omp.n,. _ _ ._. .._ __~_.._

:"i.me _ _ _ _ _ ..~..__ _ _.. TItle

I
I
I
I
I
I
I.-\.1<1,.... .. _ _ _ _ _ I

•
I

HARRV t:U:CTNO:"' ICS nEPT. CQ-8
SI2 KNO,\ U W A \ ', xew YORK 12. N. v.
WAI.Kt:R 5-7000 IA N. :,\ COllI': 2121
o t:....I.......1 II monn ortJr r or r~1l 11'1<1 my or,J..r . r-e tee
YUH ;\rOYI ·. ~ hlp ro ""I cee 20 Ih.. ...111 bt" .hlppN rollH'1 for
,hlppln.. r harcrs. lAon than t o Ih l . 1....lutJr lunklm t poll ......
.-\n)" ou1'rhar 111 ...... r..ruo,letI. t'u ..lI.. IUt... , .lUp1>f'o1 1"11
lla lh .,. )· Elpr l. )lIo l lO ulO or. lrr $5 .00. ( -'ny orJ..n u nd ..r
$:>.00 1.1<1 :tt" , ..nl f'<' rha',t".
o ~m, 1 nIP) ' or n..... 6 1·p 1!l6 1 " fl r"",n ~ ht"t"l" CI l l lo.. IH.
o ~f'nJ 10ro"lIltlun _ _ _
o I han n.lI.h le f<Of tude - In tbe follo'lrln .

ELECTRONiCS·····•
RCA·lnA-11( 1Il.,:j KW Output nroad ca..l Xmtr: Oo- •
era tes fro m 535 10 1620 KCS. New eng. pkg. I~OO.OO . ·
IV,i tt" o r cull [or d ..lIIils. :
.\ Iu ll llll(" h·r : 20 K O hm s/ Vo lt, D C to 5 K V , A C 10 1 •
KY. DC Amps. : To to Amps. Resista nce to 100 Meg. •
(ha nd new. Orta. pkg. SUS.OO \ 'all' ''• . . . Our pri ce .
S7~.OO with book, probes, and accessor ies. A (tal lab, •
heavy-damped SN W ide Meter. Order A:"I / PS\ I-4C •
\t u lt imcler. S7~ .OO . •
Paeo Grld.IlII' O ..(' lIIa lo r a nd \Iodulatlon Indicator Kit :
- ' Iodd G -IS : RC[I: . net price SJ1.95. Salt' : S1I.95. •
\1111("11 : 90901 Two 10m Ha c" 'S('opt": Complete with .
tu bes. Read y to o pe rate. Orta. carton. A $66.35 value .
for only Soa7.$O W I tubes. •
OS-SEt J" pnl1ahlc 'SCOl)C: W ith carrying case . :
Bra nd new. Improved military version of famous _
Wa terma n 'Scope. S IJ9.9~ w /book. in orig . carton . _
H:llIlcraflen IIT.J2 SSR/.-\ '1 l eW I::uilu/Xmtr. like- •
new cond o Wj book. . SJJS .oo. •
I " MO('k : lIIumllronle Air UO'( :\IOOt"1 PI : 195· 1 @ :
S7J5. •
.s 'ltd fi 5.000 "olb On·HIlt"d Capa ellor: SJ.50. •
Sa lt" on UG....92R/ R:\C l)pt" Connt"cfor: (R'g. pric, •
$1 .61). Siweial 95, . •
Polar Nela) T)I)e liSA: Bra nd new, SJ.25. •
Roat O","er'!i SIJt'clal• . . . Automatic G round Conrrol. :
C orrects automatically polarity of !ihip's l IS Vo lt line. _
Mfd . by .\ l lI rlne Produch U h, of Indu~lrlal Timer _
Corp. New in orta. mfrs carton . S8.9O. _
l'iatlonal :\I K·150 .\ Iu lil-ha nl, Tank Co li A!li..emhl): ­
W j in..tructlons . S10.50. ­
Sa't" 0 11 Collln!li !:ood. u..ed t"QulpRlt"nl: Ma ny items :
like new . R-~H ll jU R R (o5 1J -~) Receiver $550.00 ; o5 1J.... .
Rece iver S750.OO; 705 S-3A Receiver S49S.00; KW M-2 •
with home-bunt AC P.S. 150,00 ; R) 1l9/ U RR (IS to _
10500 K CS ) R50.00 . _
:\11IIt"1I J " \lu·.\lt"11I1 Shlt"ld , Sale S2.50. _
Fanhl'Ue Sa lt' on Rt" 'a )' Rad, ~ - open fr ame closed ­
cabinet, table models, mosuv brand new, some used. ­
Sale includes chasxis, pane ls. hund reds o f different :
types o f J ames Millen boxed co mpo nents. A ll too nu­
merou s 10 menuon in Ihis ad . :
W orlds Fa ir and IIAR C/ ARRL Visitors, please visit _
us whe n in N YC. W e a re ope n the enure Summe r- •
M on. to Frid ay 9 a m to 05 :30 prn . Saturdays : to am •
to 2 PM . C lose d for vacation August 241h , through .
Sep t , Nth . •

w rtre for Ihe new :t14 Summer 1964 cata log. •
NIo:.\ I E \IIIEN \'n·: II A\'t: nit: .\lOST U I\'t:NSIFIt:n. :
1.t1.(;II .~ U~ I: lTl: , ;'\iA .\ lt:. IlRA~n , U !'oI US E U T unt; _
S.IOCK 1:"11 II I~, \H) R~U, w rtte o r call for imme- •
diate, money-savmg, sensfbte p rices on tu bes and semi- •
cond uc tors. •

" A cordial invitation to all our customers and friend s -
Is exlended to visit us," -

BARRY, W2lN I -
and . , • our Stan of 33 " Eager Beavers" . -

Canadian and Overseas orders handl ed efficiently, eem- -
pletel, and IntellilenUy by our Export Dept. -••••••

·····BARRy••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
I
I
I,
I
I

I,,,

For f u r th er In fot'mation , eh.'('k number 43. on pail'e 110
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ATKO MINI ·KEVER

,••,

. , ... , ... , ....
Cu r tht' r i nCorma tion. c:-hf'ek n u mber 46, o n p ll/Ce

ATKO

WAY

AUTOMATIC TElEGRAPH KEYER CORPORATION
275 Mad ison Avenue, New York 10016

LEARN
CODE

THE
MODERN

.:._--,-~. -----------------'.•:.
I

54950 I

,e,_.,..-,--,.,.--~-.,..-.,.--.,..-~----_.:-,
;'~r 11·0

CRUTE a aSt with a "Sampler rnstruct tcn Kit" 25( . Samco.
Box 203.c, Wynantskill , N.Y. 12198.
QSL Samples, dime. Print ShOp, Corwith, Iowa.
C8 QSl CARDS. 3 colors Iloss. Samples d ime, C&S Printin&:.
Box 284, Dunellen, N.J.
QSl's 100; $1.00 200/$l.8~~Postpa ld . Use own rubber stam p,
We sell . Sample and cataloK 10<: . Directory of Certificates and
Awa~~ s _$2 .50 . K6BX, 8 0.1t 385,_Bo~!.ta. _Ca lif. ~

TOP PRICES paid for AN/GRt -3 thru 9, GRC·26, 27 t o CRe you
name it. AN fURM , UPM, USM , SG· l , 2, 12, 13, any and all mil
test sets. GR, HP, Meu . Corp, Boonton, ARC, Tektronix , all
commercial se ts, AN /ARC.2[. 33, 34, 44, 52

1
58

1
65, etc. R·390,

389, 388, 5P·600, Be ·GIO, 1,) 68, We pay sni pp ng. Call . Write,
Visit ou r store. Tech . Systems Corp. 42 W. 15th St., New York
II , N.V. Call Ed. Charol, CH 2-1949.
-- -
TOROI OS unused 88 mh ~ each or 5/$2.50. Fasold, WA6VVR,
BOil 34, Dillon, California.

COMMUNICATIONS teletr.Pe, unusual surplus barga illS. Free
tryer, Moe, 923 W. ScM er, Phila. 40• •P~'~' --;O;;;:::1:;-<="'-':;;;:;
ANTENNA tunin it unit, brand new iioo postpaid (cost Nav1
$85 .00~!>C~ _ 923 W. Schiller, Phila., 40, Pa.
RE MOTE CO NTROL un it, 9 tubes, AN / ARW·26, brand new, com­
plete, $5.00 postpa id (cost Navy $125.00) MDC, 923 W. Schiller,
Phila., 40, Pa.

ATT ENTION HAMS I We buy. sell ham gear. Repa ir and alilnment
facilities available. Hold Advanced and First phone. Used gear
always reconditioned . Money back luarantee. Ki tKraft Company.
P.O. Ball 406- Canal St. Station. New Vorll N.V. 10013.

I

INVESTIGATE IMMEDIATELYI

t 'or Curth(·r Inrormerton . ebeck number .t •• on page 110

LEARN ELECTRONICS

Port Arthur
Texas

established in 1909
Port Arthur College

Prepare for the future a s a techn ician
in commun ica tions, television, a nd ln­
dustria l electronics . Dormito ry o n cam­
p us. FREE p laceme nt service.

R.duc.. I lIt.'.,nlt a llO f . ALL A••teur Tra..,.
N, i.. I n All Mak .. S IMrt
Wa.. Ret,l",n. M.Il " .ltt~_ Gua ' l ..teed t •

600 Wi tt, AM 12oo5SB
World Wid. Ret. pt i. . P I.N .t I' l l .. k F"d .
St",n,.r. Clear. I .. All ll . .. N, . , w ,. r
Blnd, 1 • • .. Pr pr.. .
Complele at l ho.-n tOil ) ). n Rth 10~ f l . t ·. e nlU 50 591" or 10.1 ­
' rK'"t'<J twrnune. 1l1-l lU ll.r1 11I" ...l"t! rnoll.nt tr. p, . ( W I. 3 QI;. 1" 1
5" lonl l . VIU IUlt tun. tl du irtd b," d for bfO.mllke rtu lts. E ..­
t"e llrnl ror Al.L world · ..-j,ie .hor l - 'Ult re<:e h" fOn .nd .m.teur
tr . mlnUten. • 'ce XO \ · I(' . : AX O A LI. C1•.-\88 Al IATJ:o:t:l tSI X O
t:XT It.-\ TU:.: . : ItS on OA IHH:Tl'I X t: t: IlF. D ! IW m lnll t , 11 Irp. ­
rate . nlrnll.1 wit h rv~ l l ..nt I. .. rr"rln'l"·" ll: ulUan lr f',1. Ineon' n i••
UOU I for Snooty N. i,hbor hood' l :X O 1I .\ \"W lIU: lI(lI' st: A I' ­
l 't: .\H.\ :o.: I·.: ! .:.\ s\" I S l'IT ALI•.\ TIUS ! l 'OI11 pl~lr llutru" I IOlIl .
1l0 -~O · :!II -I .~ ·1 1J m..ter b, n,b. n ,1.. 1. _' , _ $13.95
U -20-1 5-I O ",..I..r. 51-ft. (h"'1 f"r _wl"1 (leu F .I•. ) $12 .95
•• lI n.. : . ·or I 'l -Xrt OUlput !HI ft . IU: ~ t· _ $5 .00 utra
. ·or !.Ink 1'01l))lI nl"- 96 rt . h, I' rM'ed 1_lnline 12.00 u.trl
S EN D ON l V n .oo (ralh . d t. . mo l .nd "&J (lOltm,n b,I, lIC' COD
nlul poIl'le on Inl"'l Of eend full price (or J)OIIl p.ld dellftn.
Frn In(orm.llon on othrr .11 h,n,1 .nlrnn'l . 1~ ·6 melrn. fOlr ,
.'nn,h1.. I n ly (nom
WES TE R N RADIO • Out . AC· ' • Kearney. N. bras ll.

STOP! Don 't buy, sell or swap un til you see the latest lnte restlnl
offe rs in " Equipment Exchange"! 12 bll Issues $I sample COpy
free. Write: Brand, Sycamore. III.

FOR SALE Compl ete instructions Including 28 page booklet and
22" X 36" sc nemattc for convertin! the ART·13 transmitter to
e.m. and s.s.b. Sa tis faction guaran eed. $2.50, Sam ApPleton,
501 No. Maxwell st., Tulia. Texa s.

CRYSTalS free barl ain list. Nat Stinnette W4AVV, Uma tilla ,
Fla. 32784.
ATTENTlO~NihR"TnT"Y~· .~r~s.'T~,,~.~.~'~; I~.~r~r~;b"b~O="-;:"~.;:; ":;;k;:; ";:.'-;;d~""I~ce:-C$~3".OO
postpaid! WOAJl-Walter E. Nettles , 201 So. Eudora st., Denver ,
Col orado. 80222.
SAVE Di scount Catalog 10¢ Mladenka Sales, Rt. 1, Ball 84,
Fla ton ia, Tellas.
-- .-
FREE Electronics parts catalog. Bargains . Salle . Power t ransistor
2N155. $1.00. West ern Components, BOil 2581, EI Cajon, can­
tcmta.
ARE YO"U"'LOOX ING for New Ham or CB gear? We have closed
one of our stores and have many specials In ever-stoc ked new
equipment which milht be just wha t )'OU have been loolllni fo r
at a price which is ellceptionally low. Please Inquire specificall)'
ycur interest and we will Quote a surprlsinl stock reduction
price. Graham Radio, Dept. 8B, Reading, Mass.
HAM EQU IPMENT Buy, Sellt trace. Free deta ils on HEED directory
._. ~ WA2NHH. 1225 Hillsioe PI., North Be~le~"~.~N~.~J ...--=~~=
WAHTfD Commercial, Military, All types, ARC, ARN, ARM. GRC,
PRC. URR. URM, TX, 6185-T, 17l, SI R, SIX. APN. others .• .
Ritco, P.O. BOll ISS, Annandale Va.
6 METER TV I? Tiny hlgh·pass filte rs for the wors t TVI cases.
install in less than a minute on any TV, Slops everyth in~ under
52mc. 100% effective or money back. ) 1.95. ccmmuntcettons
~pe~ia lt ies 210 San~orenzo , pom ona,~C~'~'~'f~Or~"~;.~.c;;:",:;;;-=
ATTENTION VHF CONTEST OPERATORS.- The Mounta in Top VHF RC,
a wcrlc-wrde contest clU b Is open for membership. We need
cnac ter p res idents~ In all 50 states. Sma ll and large station s
invi ted. Send for mtormauon and applications. Mounta in Top
VH F RC, 1424 Clinton Ave.• So. Plainfield, New Jerse)' 07080
FOR SALE: 75"-4 #2453, filters. $450i. HT·32 $300; HY;3 3 final,
2 new spare 4CX300's $250; Drake 2a, Q-Mull-Spllr new $225;
Ranger $130. Any item or combo, no ship, meet halfwa )'. WIAGS,
Weston. Conn .
$x·100HAllICRAn ERS receiver. perfect. $150. E. long, 30i
Jackson. Joplin, Missou ri 64801.

WANTED : Commerclal, military. all types. ARC, ARN, ARM . ~RC,
PRC, URR. URM, TS. 6185·1. 51 R, SIX, APN, othe rs ... RltCO,
P.O. Ball 156. Annandale. Va .

TElREX ROTATOR·INOICATOR SYSTEM MOOEL TS238·RIS
Mast Fe ed s Thru Rotator $2380 0For Safe , Easier, Installation S\I.I,d1 F.O.B.

• 1300 INA BSROTATION TORQUE f1 0~~;O~~~\)\t~' 09. ALSO:
• SELF LOCKI NG BY STURDY WORM GEARS '" S'fS1itA- , d TB278·R IS $278_00
• SELSYN AZIMUTH INDICATION Mod" " TS345·RIS $345.00
• ACCOMMODATES 2" 0.0. MASTiNG H~ ~o\.t"" \ TS4J5·RIS $435.00
• MALlEABLE CAST MASTING ClAMP SUPPl iED 0t'0i\ne4!O....Q\1 \ TS535·RIS $535.00
• OUTPUT SPEED APf'ROX. 1 RPM \ hrtQl1ll. uu"
• Wlil FIT INTO OR ONTO A 6" SIOED TOWER Out- - TELREX LABS.
Writ. for fREE PL64 o.Kribini Rototo,. -;nd Ant.nna, ASBURY PARK, N.J•

•' o r Curth.r {"lfo r mllt ion. eheek number 4x. on plllle 110
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Jo' or lu r lht.'r in for mation, ch~k n um ber 40. on page 11 0

EASY TO LEARN CODE

,
1

I

WANTE D: Early round Deforest Audion wi th candelebra sc rew
base also " H" t ransmitting tube. Boonton Q·meter1.Radio New s,
ca ll books, catalogs before 1926. W9 EWK, 610 Monroe Ave.,
River f orest, il linois. 60305.
SELL : Kn ight T·60 xm tr, R· lOO revr. l afayette KT·320 rcvr. Best
offer. Dona ld Mays, Rt 4, Box 378 , Madi son Heights , Va.
COi"lINS 325·1, 755·3, 516F·2 with cables and manual s. $995.
Ayres, 325 Washington Ave., Jermyn, Pa.
DRAKE 1A $135i HE-4 5 and halo, $65' 80/40/20 m ssb/CW
homebrew 160 watt s, Internal vfo, $60; 56m. ARC-5. $10; BC -453,
$71. National 2 Inch monitor scope, $15; RlOlB , $20; 4CX300A's,
351G's, 4·125A's, 4·250A, 813' s' 40 ft . triangular tower avalt ­
able August . $28. R. Bolin, W8WNZ, 525 High St reet, Wadsworth,
Ohio. TeL 336·0345.

SALE Hea th OX·60, Heath HR-lO rc...r with 100 kc crystal
cal ibrato r, new. used once . Also Heath Vr·l , very clean. All
with manuals. $125. K4FHG, 2001 Thomas Ave., Anniston, Ala.
36201.

GONSET Super 12 converter, excellent condltlon, $30. ATR
Invert er 60 watts , 110 volts output, 6/12 volt mput), $25.
Mike Swink, tJ,JVVR/ 7, 1210 Kearney, Idaho Fall s, Idaho.

NATIONAl NCX·3 ssb transceiver. late model. Se ria l ::55-8466
with NeX-A·AC power supply . Excellent condit ion $3 50. FOB
Boston . KlVUX, Joseph Rand, 49 Old Morton St., Mattapan , Mass.
02126. Tel : 617-298-0196.
CENTRAl ELECTRONICS 200Y The transmitter wi th e...erythlng
excellent condition $525. W8BPX, 7300 E. Aracoma, Cincinnati
37, 513-351'26 12.

SX.101 MKIII Ha tttcratters receiver & speake r f or sale at $195-.
like new. EICO 720 Transmitter for $59 . FOB R. Treadwell , 86
Mossman Road , Sudbury, Mass.

SWAN SW-24D xcvr with ma tching SW·117 ac ps only $265. Both
purchased new In January, this year, with receipts to prove It .
Used very lit tl e, perfect elect ric al condi ti on; not one scratch,
m", or other defect. In oriRinal cartons. Write Scharpf , 101
S. I IInols a ve.. At lantic City , N.J.

WANTED: AN/ CRC-3 lh ru 10, . 19, ·26, etc ., RT-66, -67, ·68, ·70i
RI08, RI 09, R125, T·125, etc. Also receivers: 5U-, SP·600"
R-388, ·389, -390, etc., and ARC·27, ·34, ·55, -6. Test Equip.
ment-Mll itary: TS·, ·UPM, -URM , -USM; and com mercial : H.P.,
G.R., Tektronix, etc. we pay freight. Amber Industrial Corp .,
P.O. Box 2129, Newark 14, New Jersey. Sell confidently. Our
ACCESSORY EQUIPMENT. Many specialties. f ree Detail s. Halco.,
Box 283, Saxonvllle, Mass.
PRI 'fTfO C IRCUIT-BOAilo:;S~H7.m=,-. -'E~.p~e~,'-;m=e~n~17,,~,'-. Many diffe rent
projects. Catalog 1Oc: . PiM Electronics, Box 6288 Sea ttle,

Wash Ington 98 1,,"~. ==,...,,....,=;:------,-;:-;-o.:.-=r-am:;::-;;;"-"
CRYSTALCH.af bargains in xtars. Free list. Nat Stinnette,
W4AYV, Umatilla, Fla. 32784.

FOR SALE: Johnson Viking " 6N2" transmitter $90. Johnson "6N2"
vfo $25 . Ameco Nuvlstor 6 meter converter and power supply
$30. Will not sh ip. Write frank

l
A.R.S. WA2UOO, 3-54 30th si.,

fa irlawn. N. J. or call 201 SW· 0482.
TORDIDS 88 mh 5O¢ i SBE·33 mobi le power supply, li ke new $30.
K~BQA, 11040 Creekmere, Dallas, Texas 75218.
4-250A 800 watt 7 me class C final. Fully shielded with all
power supplies In 6' enclosed rack. Ea sily converted to all band.
$100. Dave Allen WIWAI. 9 Upland Rd., Burlington, Mass.
NEED March 1959 Issue of Radio-TV News. $1.00 ppd. Mark,
R ;:1, Milos, Missou ri.

HAMS Convert any television to sensitive. blJ·screen oscillo­
scope. Simple changes. No electronics experience necessary.
Illustrated plans, $2.00. Relcoa, Box 10563, Houston. Texas.
WASHINGTON Amateur Radio News. Free copy. Foundation fo r
Amateu r Radio, 2509 32nd St., S.L , Washington, D.C. 20020.
WRITE for fr ee lists of finest recondit ion ed amateur equipment.
nuaranteec. On approval. Time payments. Buy the best f or less.
Henry Radio Company, Butler, Missouri.
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Absol utely the world's
f inest sse microphone
costs only $ 51.00 !

ORDER NOW!
Send check or money
order. We prepay postal
and insura nce charges.

NOWl
FOR ssa

FB for SSB!
The 664 Cardioid Dynamic

~~~C>r:..:;;

•

It II t'UY and ph-au nt to lea rn or Increll,
' Jlt"fil t h.. modern ""I Y- 1I'llh a n ln ltr ueto,rl pll
Cod e Trlcher . EJI't'lIf'n t for the bn l nnn or
• ,lunN',1 I tu, lf'OI. A quirk. prafl ll'li . 'hl <It­
[lpmlahl, rnrtho<l. A rallahl " IIP"I from bell'ln·
01'(' " 111,lllhrt In 1)-pll'l l ml'u":,, on e u lub.
1"" ' . l'l pH<1 ranllil 5 to 40 WI' )I . Ahu,. fu d1 .
no 0 11 :\1. bn ll hu ln.. JQmeone .rnd to rou.

4711 SHERIDAN RD., CIIICAGO 40, ILL.
4700 Crenshaw Blvd.• Los Angeles 43. Calif.

F or Curlher infor m. tion. ~heck n u mber 41, o n page 110
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HUNDREDS OF TOP QUALITY
ITEMS - ll«rlfe1"l . Tranlmlttffl.

~l lO'1'OI>honf'l . T u mrorml'U. I'O\Il f'r 08 UppUt l .
Inu'rteu. )I«u. . P hones . Anll'1lna. . TUI
t:q ulpmf'nt. In<l IU lon . .·l lt t u . Ampllnf'u.
ll eatllt'l l . Connftf' n. Control BoU I. 11010n.
1l)·na mot Orl . 8l0\ll'l'f1. Cab l" . K f')·trl. C bokH .
lIan <llt't l . ~ ..lIcht•• t i t . • ete. S tnd for F REE
CA TALO G-Dl ot. C.O.

TRI·EX HIR·71 for sale. Complete with rotating and raisinc
mechanIsm, and height indicators. Original cost $2350. Sacrifice
$900. W6YMO. Bi ll Guimon t, 1980 Meadow View, Thousand

Oaks, Cal. -"-,::::;;;:::;-;,"""",--,;::;,,,,::;-;::..;-;,;0;;::=::0
SELLiNG OUT: (xcellent OX·l00. Mod ified for SB-IO, Hammarlund.
HQ·14D-XA with built in crystal ca libra tor and speaker, HaN ey
Wells T-90 xmitter and Elmac PMR·7 receiver and ac and dc
power supply for both. Con tact Harold sanders, K4QWJ, 1407
Mercer Street, Wilson, No. Car.
DRAKE TR·3 Serial 1326 with ac and de supplies complete fo r
$625. Vox Just modified by Drake to TR·3A configu ra tion . Also
Hunter Bandit 2000A Serial 439 with Hunter bias mod i fication
$475. Both units mint condit ion used less than six months.
K4lJF, Milt de Reyna, 4030 Hallmark Drive, Pensacola, Fla.
FOR SALE Hall icrafters SX· l 11 with manual $15Oi John son
Adventure with manual $35 or submit you r price, both In A· l
condition . W6ERV, Larr y Steels, 2711 Marengo St reet, LOs

~An~g~e~Ie~'~,~C~'~'~'="",,=7 ,==--"=,----,----,,,-~-_c
FOR SALE: l ate model Heath Mohawk rece iver with'ital- cal f:
crater. perfect condition $200; Col lins 32V-3 tran smitter, late
mod el with new extra 4032 tube $250. FOB K8SNO, Ben W.
Perks. 275 West Home Rd ., Springfield, Ohio, Tel : 513·322·8613.

F or f Uf the r i n formation . c hE"Ck n u m ber 42. o n p a g e 11 0
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SElLING OUT s se-icc $225, HQ·17OC $200. both fo r $400; Heath
VHF·l $135, HB 1().6-2 rcvr $50, both $160. Other it ems, write
for list. fOB . Bob, 626 26 Street, Ca iro, III.
COLL INS 75A-4 receiver. Perfect. $500. Cash. 2.1 kc filler. Tom
Murphy, 7319 Raton Street . Houston, Texas, 77055, phone OV 2·
3032.
HICH SCHOOL, coll ege students .. • learn commercial rad io
announcing! 2,000 nome-town radio stations need part-time
disc jockeys, announ cers, assistant play-by-play sport s an­
nouncers! For books, magazines, write : Disk Jockey, BOI 620­
CQ, Pierre, South Da kota , 57501.
CO LLINS S·Line 325·1, 755·2 noise blanker , c.w. fi lte r . Make
offe r . W5HXW, 1234 Glen Cove , Richard son, Teras.
FOR SALE: C·50 $175 and Model 14 kbd $85. f irst check takes It.
J. OrtiZ, KP4GN.
SELL OR TRADE late model HQ-18OC with speaker $275, D'X·35
$35. want HQ·110, Johnson Ranger I, Johnson Match Box 275
watt model. Paul Sturpe, 1207 39th N.W. Canton, Ohio. Phone
492·3392.

Communications, mobi le rad io ..•

A First Class
FCC License
••. or Your Maney Back !

Your key to Cuturc success in electronics ifJ a Pirst-Cless
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications. or Citizens­
Band. Cleveland Institute home study L'I the ideal way
to get your FCC License. Here's why:

Our training programs will quickly prepare you (or
a F irst -Class Commercial Radio Telephone License
with a Radar Endorsement, Should you fail to pass
the FCC examination after completing your course.
you will get a full refund of all tuition payments. You
get an FCC License . .. or your money back!

You owe it to yourself, your family, your future to get
t he complete details on our " proven effective" Cleve­
land Inst itute home study. JU!Jt send t he coupon below
T ODAY. There's no obligation.

You. rw-I ...-nop.&lion _

,
I
I
I
I
I
I
I

,

How to Succeed
in Electronics

o F"oret ct- Ff'C 1.-.-
o ~:""""""'ic: Coonmuni...u __

o Ad.......-I F.n.~n.

---
~.'

CHECK AREA OF MOST
I:-rrEREST-

Mail Coupon TODAY For FREE Calalog
C le v e l a n d Inatltuta of Electronlc lI
1776 Eo 17th St.•~ n J _I II
CInoeluld. Ohio .... 114

Meuio -' n t EE c...... Inr...-.t"" prepued ,nhelp ...., ~ . "-<1 i ..
Elert.rrIn.... "';U-.t 'urt~ obli• • t"". I.......... ._~
OF................. Tf'ehroolooQ

o I nd..u ial ~:IKI"""Q

o n..-~t t :.... ",,-itt.

I

•
•

SElL vhf ARC·5 tran smitter with tech. manual, test unit and
connectors $15. ARC-5, 3.5-4.0 mc with reaulated power supply
$15. BC·221, blank book, excellent condx $20. 1500 volt, 0.5
amps, pr imary 115 vac 60 cps $20. KIPSS, 121 Mamie St.,

Athai, M~'~"~.;:;O;;;-""" "iM"'"-=""".-':;;;;;--::=;;7,"CONSET !iSB·100 $225, LA-4OOC l inear $1 25, both exce uent.
Will delive r within 100 miles. W8CUT, 17~6 Valnut, Coshocton,
Ohio.
SELL OR TRADE: SP·600 JX·28 receiver, HQ·129X with Heath
Q·Mu lt. Excellent ccncttrcn. KE·93 Mobi le rcvr wi th ac supply,
S-meter 12 vdc (as Is). Prop pitch motor with 115 vee setwns
and IndIcator (unmOdi fied). f L-8 audio filter s, 115 vee setsyns.
Tubes. Parts (sase) for list. Inter ested in good side-band exciter,
Johnson 500, f / w vatlen t II or what have you. W5BBV, 3808
Gingerbread Rd. , Alexand ria, La.

QUALITY! Quant ity ! Terms! Tr ials! Trades! Over 1000 used units
on hand. Big d iscounts applicable on most models. Write for
free " Blue Book" li stings. Leo, WoGfO, BOI 919, Council Bluffs,
Iowa.

KLEINSCHMIDT TI·76 or 6A tape equipment wanted immediately.
Cash deal. W9UE, 6140 N. Hartling Ave., Chicago, 111. 60645.

SEll All perfect condi tion Heath Qf·1 $51 Mosley TA-31-Sr. $10;
Halllcrafters 5-102 2 meter receiver $Iu. M. l akin, 67-48 181
st .• Flushing, N. Y. 11365. OL 8.Q837.

PEORII HAMFE$T September 20, Exposition Gardens Peor ia Area
Amateu r Radio Club . Registration $1.00 until Sept. 11. Write:
Ferrel Lytle, W9D HE, 419 Stonega e Rd., Peor ia, I ll inois.

COLLINS 75A·2A for sale . The 7 -2A is the same as th e 75A·3.
Price $325. Dan Weatherman, K9lGQ, Waveland, Indiana. Phon e
317 435-2598.

SWL Ham in 1965. Need xmtr, rcvr, useable junk, can't afford
to pay, even shipp ing. Would appreciate. James Hlnce, Box 325,
Cayuaa, Texas.
75S·1 $225 cash, 4CXlOOOA l inear final with power supply, $200
cash. Leo Severe, RR2 BOI 5, Wilm inaton, Illinois.
WANTED : KWM·2 & accessor ies ac & de. Also want Millen tran s­
match 92200 or 1 kw Match Box 250-3D-3 . Have a new Invader
2OQ... to--.!!ade. F. _E._Coble, 251 Coll ier Ave., Nashville, Tenn-=­
TECHN ICAL MANUALS for mil itary surplus electron ics. Stamp
for list. W3IHO, 4905 Roanne Drive, Wa shington, D.C. 20021:.........
FOR SALE Mint SX· I0IA w/sptn ner knobJ270 and HT·32 $325.
Steal both fo r $550. WA9HRN, 590 Crook Lane, Ballington, m.
fOR SALE: Heath 0· 12 scope $55; Heath PC-l t rans.p ower
converter 12 vee input/ 120 vac outpu t $20; Heath GW·21 tran s­
ceivers $75 prj Morrow mobile tee 5BRF/ fTR $100; Elmac
Vibrator Supply 12/ 6 vdc in, 600 and 300 vee out $25; Hal
~kurniek , K2QYY, 180 East 163 St., Bronl 51, N.Y.
HT·37, new April 1963, used l ittle, superb condition, $325 will
ship prepa id and insured 500 miles in oriain,al carton. K50MO,
W. _ ~.__Koepp, 9750 Parkford Dr ., Dallas, Texa s. 75238.
HUNDRED QSL' s: $1.00. samples, dime . Mein inger, Jessup, Iowa.
fOR SALE OR TRADE NRI TV course $15. CIRE Radio math course
$5 . Pickett slide rule $10. Sony transi stor te revis ion, Kn ight
transistor radio $4. RCA aelger counter $25. Send for complete
list. Witmer, FAA, KinK Salmon, Alaska.
NEW! Unusual QSL' s. Free sample s. Johnny, P.O. Box 3554,
Aust in 4, Texas.
NO-MORE COMMER"C"'A"'.", 'U"""I "~I~e~,,~"~p"le~d;-;:m~"~."lc:-::.'hiill~e~y~o~"-.=o'"k·-.
Back.round music adapter fo r car/heme Im. $34.95 wired plus
shiPPing, tax. Mai l order only. Myers Ente rpri ses, 14931 Roscoe,
Panorama City, California.
COLLINS 32S-1 xm tr $380. 516F·2 ps $80.00. KWM·l, 516F· l
$375. All li ke new. WA9KBl. 815·323·2486.

ELIMINATE MOBILE vib rator noise . Transi stor i zed vib rator sub­
sti tu te plugs di rectly Into vibrator socket . Reduces ballery
dra in. Same size as vibrator . 6 or 12 volts. Not a kit. Comes
completely wired ready to use. For negative ,round only. State
make and model of tran sceiver. $11.95 ppd.-$5.00 deposit on
all COO orde rs. r er-t rer Systems 2180 Bronx Park. tast ., Bronx,
New York., 10462.

( p ...... .... itt l l
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•• • that it costs only 5(' a word to insert an ad i n
CQ·.{ H am Shop? That's r ight; onl y Sr a word
will buy you an ad that will be seen b y more
ac tive amateurs than anywhere el se! So, why wait
to sell tha t ex tra piece of gear o r those sp a re
parts'! Simply sen d y o u r t y pew r i tten copy a long
with you r remi ttance (S¢ per w ord. minimum
$1.00) 10: Ham Shop. c / o CQ. The Radio Ama-
teurs Journal . 14 Vanderventer Avenue, Port
W ash ington, ew Y ork 11050. Yo u will find
that you r ad h a s m o re than p aid ( o r i tse l f.

12 DB GAIN l orward. 100 db front to back rat io. Our rhombic
antenna is su perior t o any other antenna on the market. We
challenge you to find an antenna on the market with as much
forward gain. We do not guarantee goOd nertcr tnace. Just the
best. Speclficatlon s: 2000 watts p.et. GOO ohms impedan ce,
swr 1.3 to I , low a, ea sy to match. cmcrete with high tensu
strength copper wire . insulators, and t erminat ion resistor .
This is the same antenna used by telephone companies for
oversea s communicat ion. So ld on a fifteen day mon ey back
guarantee, Exact frequencl mu st be speci fied. Order nowl 20
Meters $44 .95. 15 Meters 37.95, 10 Meters $39.95. Th e Hilliard
l aboratories, Box 2614, Macon, Georgia.

ANNOUNCING! The 30th Annual Hamfester Rad io Club Hamfest
and Picnic. Sunday. August 9. 1964 at Sante Fe Park, 915t and
Nolf Road. Willow Springs. ill inois. near Chicago. For com~l ete
Information and maps wri te John Chass, K9l0K, 5434 outh
Bish op St ree t, Chica go, illinois. 60609.

COMMUNICATOR II I Gon set six meter with six good crystals.
Exce l len t. $ISO. sue r with three good crystals $35. Heathkit
reflect ed power meter $10. Robert Hutch eson , 70S Harding PI..
Nash ville, Tennessee.

MAKE REASONABLE OFFER. Heath Apache. Mohawk and AK5
speakers expertly wired. Send SASE for ~ood le l ist. KllWMV,
Joseph au, 638 40th St. , S. E. , Cedar Rapids, Iowa. 52403.

SElL: Link 120 watt fm Ba se Station . Fine for six meters $60;
KWM ·2, MM·l 8and scanner, $1050 . Excel lent condit ion never
mobile. FOB Da lla s. W5EEY, Melton GoOdwin, tl421 Fernald
Ave., Da llas, Texas, 7521 8.

IF W1WAI and K7BIX will send a post card to the ca offices
we will send a free copy of the VHF Handbook by return ma i l.

WANTED 1945 Issues of CO magazine l or ca collection . Issues
must be complete. including covers. Contact the CO edito rial
offices concerning price and condition.

SWAN 12v mcone power supply $65. also Heathk it HW·12 side-
band 75 meter transceiver $90, both excellen t condit ion. Joseph
Dubovy . 2890 Rouen Ave .• Winter Park, Fla.

ORIGINAL TOOTS (Ca Ma y, page 47) plus hour-counting meter
and ext ras $3 5. or better offer. Like new BC-22IAJ trecu encr
meter with aud io modulation, cali brat ion and Inst ruction books
$65, Vik ing Ranger, fact ory wired

t
excel lent, $135. Vibroplex ~ 12 .

l atchinl overl oad relay $4. G ISO-volt ac meter $3. a ' s
September, Oecember

2
1952; February, t 955. QST's July, August,

1928, March, May 19 9; January, Feb ruary, 1935; Augu st, 1937 ;
July. AUAust, October. November 1941 ; October

i
1952. Eve~h ing

best 0 er. COO. Felstead , KH6CU, (2043) 777 Ala oana,
Honolulu, Hawai i.

FOR SALE: Collins 325-1 and 75S-1. Factory modi fications . Less
power supply. $600. No scratches ,~erfect condition. Hal Franks,
K7 BIX, 841 E. 6th Ave., Helena, onlana, 59601.

SELL Pai r new 4X 1SO $40., pair new 4CX25OB $62., Versteeg.
4 Mar ini ue Merr itt Island Florida.

4JRH1TdJp
ANTENNA/ TOP SECTION
A PROVEN PERFORMANCE

DESIGN FOR REPLACEMENT
OF

WHIP TYPE RADIATORS.

FOR LOADING COil SYSTEMS
(1 .7 M.e. TO 15 METERS)
Mobile . Marine · f ixed

• Improved performance at practical heights
t o clear bridges. gas stations. trees, etc.

• Standard % ·24 Threads.

lot I . I SI., C_ plon, C.li f.."i,
n Cod . 213 _ 636-91'"

F or f urther in form ation, check n umber 49. on page 110

DORCO ELECTRONICS

AMATEUR NET

$15.45 PLUS POSTAGE
SHIPPING WT . 2= AOD SALES TAX

IF IN CAll FORNIA

l~"'''''''\\\\''\\\'''\~\'''\\'\\''''\'''\'\\'''~'''''''~\.~~~~

I MAKES SENDING A PLEASURE I
, V X I
, Wi,h ( n It 0 (- ( . E .i I
'I ~o ' 1*'1&1 .till ,.. I,qulf'lC1. .Iu.t IIrM. UM

Ifffr - Vtbropln
DOIt.~ TOE REST.

I
AII p,n, p~lIlon t
DI&dlhwd ud k., I. J
. dJu. t . bl . to &n1 i

'" 'PHd. Will DOt Un

"

1M "111. Fhe ~I.. ,
,.rl~ .1 n r.' s to
nUl.

VIBRO-KEYER
~ In bulld ln .. el~tronl . $'I Inn,mltlln.. unlt.l . $

Vlbro - KeJ'u ,uppll" $'i Ihe perfect put. W ith ~,a I'lnelJ' poll th..d haH' ::
• "Ii . b, 4"'· and a

! 'll'e llht or 2'4 lb• . H u ~
l a me tonllt't. and I'l n..l, _

$ n nl , hf'<fJ \"lbroplu pua, $
! . ,

Mlandard. at l UIS ::
, U..LuJe. .ltb CbroGl. I
t PIli" e... . priced &I
J ....... !
i Orlkr ted.., II JOur d....lefl or dJrect.,....,--.,--., !

L' THE VIBROPLEX CO., INC. I fR EE i
1 33 BrUhl' N• • Vert 3. H. Y. Felder~ i

""--"""'-"""""'""'"'''"'',......,'"''-,-,~Por further in furm_tion. eheek nu mber 50. on P IU[~ li n

TU REX LABORATOR IES
ASBURY PARK, NEW JERSEY

Write
for TELREX

PL 64

Mfd.
under Pat.
2,576,929

~ " BALU N" FED INVERTED "V" ANTENNA KITS
...Ia- SIMPlE·TO·INSTAlL, HI ·PERFORMANCE ANTENNA SYSTEMS:

1 KW P.E,P. Mono·Band Kit •• , lKMBIV/8IK .•• $15.95­
2 KW P.E,P, Mono·Band Kit .•. 2KMBIV/8IK, • • $19.95-
· Kit comprises , encapsulated, " Balun." copperweld, Insulators,
plus Installati on and adjustment inst ructions lor any Mont>
band 80 t hru 10 Meters. Also avai lable 2, 3, 4, 5 Band Models.

Foe ru rth t"r in formatio n, eheek number 51, on paKe 11 0
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Contest Calendar Urom page 88J

North American continent Dilly will cou nt 2
points.

6. Your multiplier is determined by the num­
be r of zones and countries worked o n each band.

7. T he fin a l score is determ ined as fo llows:
(a) Single Band. Zones plus countries multiplied
by the QSO points. (b) All Band, the sum of the
zones and countries from each band multiplied
by the total QSO points from all bands.

8. Certificates will be awarded to the top
scorer on all bands and each individual band in
each country and each call letter district in WI K.
VE and V K.

That briefly covers the rules. but they will be
published in de tai l in the September issue.

Official log forms and summary sheets arc
avai lable from C.Q. Include a large self-ad­
dressed envelope with your request and don't
(orget to include sufficient postage. IRC's are ac­
ceptable.

Nole our new address: CQ. 14 Vanderventer
Ave.. Port Washington, L.I.. N.Y.

Ed ito rs Note

Some activities have been omitted from the
"Calendar of Events" because we have not bee n
noti fied in time. We need material for the CAL~

EN1>AR but not that badly that we have to beg for
it; their loss is greater than ours. Three mo nths
before the date of the activity is the very mini­
mum of time the materia l must be in my hands,

T here will be a delay in the mailing of the cer­
tificate s this year, due of course to the moving of
CQ to new quarters. So please bea r with us. you
will get your "wall paper."

Hope you are all having a pleasant summer.
73 for now, Frank. \VIWY

You can

take it

with you!

JYMHfR fUCJRONICS

PENN WOOD NUMECHRON CO.
7249 fRANKSTOWN AVI., PIttSBURGH 8, PA.

58-33SSE

ALCOM
E L E C T R O N IC S

2021 Middlefie ld Road. Mounta in View. Ca lif.
(Phone 968·7388. a rea code 41 5)

W6FYM W6GlZ W6CQI

The on ly complete 4-band ham station
you can pick up with one hand ! Pick up
t h is smart new transceiver, and you 're
l ifting only 15 pounds; but every ounce
is packed with precision all-solid-state
engineering. Covers 15. 20. 40. and 80,
both upper and lower sidebands. Bui lt -in
power supply. Come in and pick it up. and
p ick up your f ree Ham Stamps with it , at

# 124

PIli '
applicable

lax.,

CALL·IDENT
TYMETERC

lO·MINUTE STATION
CAll REMINDER

10-",lnlll. ,.peoling Ii",., ,",un wa'ning I. , l, n in y.II' ca ll
f. ttor, . Wolnll' 0' ."ny pl. ,tic co, •• H4" . W1J,4". 04' ·.
W•• :I lb•• 110'1. 60 cy. I y••e ,v.,onl•••

At Yovr Deol.r, .r WRIT( TO

}-'or further information. check number 52. on pa&,e 110 For further information. check number 57. on l)a"e 110
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CQ MAGAZINE
14 Vanderventer Avenue

Port Washington, L. I., N. Y. 11050

Tolal Inquiries 0

Whenever you write to CO concerning
your subscription, change of address, or
renewal, cut you r moiling strip from the
wrapper of your la test copy and a tta ch
it to your lette r.
This will help us to find your stencil in
our files which is the first step in faster,
more accurate service to our reoders.

YOUR mailing strip

IMPORTANT
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UHF lf rom page 82J

in va rious ham journa ls." ( YOll know CQ is 01­
lI'ays interested ;/1 u .lt.i . construction articles.
W hy 1101 tell Lou to give ir a try?) " Lou has
made 3 min iat ure tripl er small enough to be
housed inside the fina l amplifier compartment.
H e is d riving it with a 6360 in linear service wi th
only 250 volts on the plate. and he can drive
his 4X250B 10 full ou tpu t easily! Bel ieve me,
the vacuu m tube is dead in these applica tions."
(11 looks like )'OU have done a 10/ of research
on varactors . JV(' certainly aren't perfect and
appreciate your comments, Keep them comingl]
Vic, WSHltT reports: "Activity has been rather
slow up to the past weekend. when the band
opened up on 144 and 432 me ( ~ fay 3) . I can't
say how good it may have been on 220, since

F red, \\'A 8I>O:\t on V .II ,F, Century C luh: "1
think it would be an excellen t idea to upda te the
Ce ntury C lub award ," (We think so too , "ow all
we have to do is convince the editor.}

" I don't know how many contacts for the
awa rd-in this a rea 10 would be next to im­
possible," (Aw come on, use your imagination
a lillie and don't girl' lip. W ith your enthusiasm,
/ am sure that the / 220 me band ,,·iII be POPIl­
Iated in no ti",(". )

" I will have a n A PX -6 o n the ai r before the
end o f the summer, and have been trying to ge t
o thers on the band without luc k. Considering the
low in itial investme nt, easy conversion, e tc. , I
don't see why more conlest mi nded people don't
ge t those add itiona l multi pliers: '

,-. ...,

Fig . 1- 150 me: to 450 me:
vercctcr trip ler circuit. In the
coaxial ca vity, the 2" long in.
pu t loop il of ::14 wire spc eed
.095" from th e ce nte r con ­
ductor, while the 1 ~~ " long
o utput loop i, of # 20 wire
spc eed .045" from the center
cond uctor. Bran tubing 17"
d ia meter i5 used for the cen­
ter conductor which i5 dielee­
trkally loaded with Rexolite
a nd pilto n tuned with a

threa ded sha ft .
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Notes

A I. K7VQ I d ropped otT a note to say th at
ha m TV is still progressin g in Arizona with
K7H ID the latest to join the group with a fl ying
stop scanne r working closed c irc uit , a nd a tra ns­
mi tter unde r const ruc tion. John. WA 8DXW in
Ma rshall . Mich iga n still going stro ng on ATV
a nd looking fo r o ther in Ierested a mateurs. Don,
WA 2VOI is interested in microwave opera t ion
a nd is putt ing a reflex klystron o n 3 kmc from
Salamanca . New Y ork, Gary. K6VOQ has ex­
pressed a n inte rest in weak signa l detection. a nd
would a pprecia te correspondence. 1 guess he has
received several pages from us by now. T ha t's
it fo r th is month. BCNU in a nothe r 30.

73. Allen. K2UYH

" George wa nh a hom lha ck in the wo rst woy, but we
haven 't been a ble to a fford it yet."
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I still ha ven't {lot much in the way of gear o ther
tha n the TRC-8 ," [l lurry up, your missing a
good bet not being 0 11 220.) "Co nditions were
good to Baton Rouge, La., W 5U KQ ; to
OpaJossis, La .. W 5KTR; to the deep south,
\V50 NS. Victo ria . Texas; and to the west
W5LJ D . Odcssia. Texas fro m here in Bedford.
T e xas. A grea t num ber of sta tions we re a lso
copyab le from Houston and San Antonio.

" Projects in the wind inc lude a new ante nna­
converter switc hing a rra ngement. so I can swi tch
a ny converier to either receiver o r both; a new
regulated supply fo r th e sc ree n of the 144 me
rig; a nd furth er improvements in the T V set up."
[Fine business on the projects, keep up the good
work. )
Hen, W9\'O L: Ben reports contacti ng the follow­
ing lis t o f sla tions on 220 mc during the mon th
o f A pril : W9MCG . C hicago; K9JIJ . Chicago,
WA9FC F. Cedartake, lnd. : K9D NG . Salk
Village. Ben's gear include 125 watt h igh effi­
c iency transm itter, W.E. Pla na r 6280 low noise
receiver, a nd 10 over 10 a rray.
Dick, \\',\4 FIJ on 432 in Florida: "J ust a brief
report of 432 mc activity in West Flo rida for a
change," (We heard from G rid on the southern
end of the path last month.} " Made contact wi th
\V~GJO in Saraso ta (275 m iles) on 22 April a t
0435Z. Also worked \VA4BYI in Englewood
(302 m iles) a t 0442Z. Signals were 569 a nd 579
respectively. The rig: he re is a 4X 150 at 50 watts
input . 60 degree corner re fl ector fed with a
folded dipole. The rece iver is a 6CW4 prea mp,
A P R-44 tun ing head, and a n NC-300." (G lad to
see someone is putting W est Florida on the
u .h.t, map.)

August, 1964 • CQ • 111



q 0

o 0 0

o e O.'.

'IITJ) WORLD RADIO LABORATORIES"
: ' 3415 WEST BROADWAY :
: COUNC il BLUFFS, IOWA :
, 0 Enter order on attached sheet. 0 Send ,
: Galaxy m & '1r brochure. · 0 Se nd tr ial terms. :
I 0 Quote t rade allo....ance on attached sheet. I

: 0 Send FREE " Blue Book" sheets, 0 Send :
I FR EE WRl Ham Catalog. I, ., .
I Name Call I

• •r Address I, .
' C" •
• I Y •

NOW! ORDER YOUR
GALAXY TRANS ­
CEIVERS FROM WRU
GALAXVm
80-40-20 METERS

ONLY ...$349.95
NO OOWN PAYMENT .• .•. ONLY
$17.00 MONTHLY ON WRL CHARG·
A·PLAN

GALAXVll
80-40-20-1 5 -10 M ETERS

ONLY ... $469.95
NO DOWN PAYMENT •.• •• ONLY
$21.00 MONTHLY ON WRL CHARG·
A·PLAN
GALAXY OF FEATURES (m & 11:)
BOTH MODEl S - THE BEST IN MOBILE & FIXED
STATION OPERATION.
H~ndsom. stylinl _ functional delian. Brushed ahJ4
rninum panel with 4·color etchinlS. Flat blacll ll nobS
and per10rated sl••1ca binet with hinaed lop.
• 300 WATTS SSB/CW INPUT con~rva tively rated
• FUll COVERAG E ALL BAN OS
• BEST FILTER AVAILABLE exceptional 2.1 KC

filter stays 60 db down_ wit h 1.8:1 shape factor
o MOST COMPACT 3QO-WATT TRANSCEIVERS_

size, 6 " .. 10 11.." .. 111/4 ". Weighs onty 13 Ibs.
• SELECTABLE USB OR l SB With illuminated in­

dicatcrs
• ALe CIRCUIT BOOSTS TALK POWER

iWO-WE E K F REE TRIAL*

•

SEE WRL FOR ALL YOU R
AMATEU R NEEDS

TOP TRADE·IN ALLOWANCE ON
YOUR PRESEN T GEAR FOR
NEW OR USED EQUIPMENT

OVER 1200 PI ECES OF RE­
CONDITION ED UN ITS AT BEST
PRICES AND 4 ·WAY GUARAN·
TEE

WRL OFFERS YOU
THE FINEST HAM
EQUIPMENT ON THE
MARKET AT PRICES
YOU CAN AFFORD!!

SEND FOR FREE " BLUE BOOK"
LISTING ON RECONDITIONED
EQUIPMENT

The House the Hams Built

FREE NEW 1964 WR L HAM
CATALOG

WORLD RADIO LABORATORIES
3415 WEST BROADWAY

COUNCIL BLUFFS, IOWA 51504

F or f u r t her i n for ma tion, check number 58, on pa &,e 110



rockcrusher
National's new 2CXX) watt linear amplifier is desk-top dynamite.

Every component in the NCl ·2000 is rated for ope ration at a "DC"
kilowatt. If you wan t to check power output you'll need a bigger
wattmeter than those now avai lable on the amateur market. On
any band the '2000 will pin a meter that only reads 1000 watts
ull sca le.

Addition of the NCl· 2000 to your desk -top station allows you
o run at the maximum power allowed by la w. It's no halt-way
inear with TV components and a " Christmas tree" string of
receiving tubes straining to deliver a doubtfully efficient 500 watts
'average) input. The two 8122 ceramic tetrode output tubes were
esigned specifically for SSB, and provide 800 watts of plate
issipation to assure conservative operation - and at a replace­
ent cost of only $31.50 each.
Not only does the NCL·2000 del iver the power, but it does it

~Iea n l )' . Third and fifth order distortion products are down 30 to
5db, hum and noise down a minimum of 40 db. Operate in areas
f high humidity?Don't worry about power supply or plate circuit
reakdown. The '2000 is rated for full output at 900/0 ambient
umidity. Properly safety conscious? You would have to work to
et by the lid interlock that positively breaks all power to the plate
elay, or the automat ic shorting bar that discharges B+ directly

.'"' '.'
" ' ,,,h., ;n'"'mol;,,n , check n u mber 7, un " • • • r i n ; IlfiOl'; NATIONAL RADIO COMPANY, IN~

...... ':"" . cQ-837 Wa shington Street , Melrose, Mass. 02176~
World Wide ( _port Sl lu: Ad A"" lem" Ine. , 8 5 Brc»d St. , N.V.C.; C, n, d,: Tri·Tel Associ' les. 8 1 ShepP<ird Ave. W.oW,llo_ el , le . Onl, rio

T hi s h andsome d esk-top sta ti o n i ncludes th e NCl . 20 0 0 Amplif ier ($585). t h e NC X-3 T riband T ra n scei ver ($369)
a nd the NCX-A AC Power Su p p ly ($110). T he N CX-D DC Pow er Su p ply is a vaila blo for the NCX·3 a t $ 119.95.



33'h% HIGHER POWER INPU.T
- with this new beam power tube

ICAS Operating Conditlons
(Heater voltage range, 6 to 7.5 volts)

I.

"

Pial
lopl
Wat

750 35

600 23

750 3S

Plate
DC Plate Diss!·

Volts pat ion
Watts

Class of
Service

SSB
Class C AM

Class C CW

"Full input to 60 Me; reduced input to 175

For technical bulletin on new RCA·61468 /
wr ite: Commercial Enl lneeri"a. Section H·IS"
Electron ic Components and Devices, Harr iso

If you are now using a 6146, 6146A, or 8298 in class AB" B, or C- you
can replace it with a new RCA·6146B/8298A and increase your power
input in these services by one-third. A single tube takes up to 120
watts plate input , ICAS; two take nearly a quarter kilowatt!

What must you do? You simply pull out the old tube. Plug in a
6 146B/8298A. Increase screen voltage slightly. Then load up. All you
need then is the extra reserve in your power supply.

And there is more about th is tube than just high power. "Dark­
Heater" design lengthens heater life-makes it possible for the tube to
deliver full power output over wide swings in heater-supply voltage.
Plate dissipation rating exceeds any design in the 6146 family. And
when this new tube operates at 6146 plate input, life expectancy goes
up substant ially.

Install RCA-6146B/8298A's. Increasing your power was never easier.

Available from your Authorized RCA Industrial Tube Distributor.

~ The Most Trusted Name in Electronics
U ..

L
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