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COST!!!!!!!!!!!!!!!!!!!

Why is it the most expensive is often the most economical? A paradox? 0 N o! 0 First, with any
purchase, and especially with ham equipment, you want self-satisfaction. N ext, you want a good
investment. 0 lYlhal better sa/Illac/ ;Otl than to know you have the finest. W hen you purchase
ColIins you get such features as complete station compatibility; frequency stabili ty; frequenc~

calibration; more QSO's per kilocycle; mechanical filrers; dual or single PTO control; automatic
load control; negative RF feedback; lighr weighr; simpliciry and styling. And Collins is srill rh~
only equipment which has all ren of rhese fearures - and is sriII un excelled in any of rhem. q
If/hal better in vestment can you have than in Collins equipmcnt - proven over the years by such
famous uni ts as the 32V series, the 75A series, rhe S/ Line I
- and in the end costing less than the lower-pr iced units.
Collins is interested in protecting your investment by not

introducing new models and styles every year or so JUSt

to stimulate sales. 0 As one f our customers told us,
"You can 't afford co buy less than Collins." See your
Collins dea ler. Ask for a demonstration. Then you'll know
why Colli ns is the finest. W hy it costs so Iitrlc co own.
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PETERSEN RADIO COMPANY, I NC.
COUN CI L B LU FFS , U.S . A.

Here is one section of the Stock Room where fin­
ished PR Crystals are kept. There are hundreds
of crystals in each drawer, and hundreds of
drawers in the room. PRs in popular frequencies
can usually be supplied immediately out of this
stock. Your jobber has a supply of PR Crystals.
If he cannot furnish the exact frequency you
want, he can get it in a hurry from the factory.

Since 1934, amateurs everywhere have ap­
plauded the fine dependability, activity, high
output, economical operation and hair-line
accuracy of PR Crys ta ls. Get PRs now for
your rig, and you'll have the finest precision
frequency control that money can buy!

OROER FROM YOUR JOBB ER

Many Thousands of Famous PR Crystals

In Popular Frequencies Are Always

In Stock, Ready for Immediate Shipment

October, 1964 • CQ • 1

AMATEUR TYPES
FUNDAMENTAl, PR

+ TYPE Z·2-Frequen.
cy Ranges in Kcs.:
3,500 to 4,000 (SO.
M); 7,000 10 7.425
(40M); 8,000 to 8••
222 (2M); 8,334 10
9.000 (6 M) ± 500
Cycles . . . $2.95 Net

(All Z·2 Cryslals calibraled wilh •
load capacily of 32 mmfd.)

Third Overtone,
PR Type Z·9A.
24,000 to 24,666
and 25.000 10
27.000 Kc.• ± 3
Kc.•. $3.95 Net

G MeIers. Fifth Overtone, PR Type
Z·9A. 50 to 54 Mc., ± I S Kc.. ...
$4.95 Net

Citizens Band, PR Type Z·9R
.005% . . . • . • . . • • . • . . $2.95 Net
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Wh«~n

you're No.1,
you

have

Every year for 31 years, llaJlicrafters has engtneered
more hiJth performance amateur radio equipment
than any other manufacturer in the world. For
the last 30, we've had to fight every inch of the way.

In 1933. we had less than a dozen competitors.
In 1964 we have orver t w o dozen (at last count).
Naturally, they all want to be the leader.

nallicraliers
5th &. Kosruer Avee., Chlc'lIllo, III. 66624

or Uffrllf(y IhJ'I'Ilf'h
CtI'n (,IUIIII JIJhy;"

So it's no coincidence that our SR-150 and
SR-160 amateur transceivers alone offer both
Receiver Incremental T'untng and Amplified
Automatic Level Control. Or that we
manufacture 19 products to answer any amateur
requirement. while our largest competitor
makes fewer than half that number.

Early in the game, we learned that sraytng
ahead of the crowd would depend on two thtnga:
Dedication to the needs of all amateurs: and
very superior, progressive engmeertng.

to try
•twice

as ha:rd

• liT-44 Transmitter

• SX·1I7 Receiver

• liT·45 Amplifier

• SR·150 't'eaescetver

• SX-122 G.C. Rece iver

••

,

l

P.S. JVe"1l send }'ou complete specifications twice as fast, root
F o r f u r ther- in for ma t ion, check n umber 2. on page 110
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if you own a Viking "Valiant",
"Valiant II" or "Five Hundred"

.. . here's a deal for you!

• • •

SSB ADAPTER - Popular. filter-type SSB generator ­
bandswitching 80 through 10 meters- more than 50 db
sideband suppression. Features buil t-in multiplier re­
qui ring VFO input only - design and front panel controls
make operati ng practica lly foolproof! Superb audio fidel­
ity and balanced audio response. Other features: positive
VOX and anti-trip circuits with bui It-in anti-trip matching
transformer and adjustable VOX t ime delay. With remote
power supply. tubes and crystal fi lter, less microphone.

Cal. No. 240-305-2 .. .Wi red. tested . . . .. Net $369.50
(WITH CERTIFICATE: $269.50)

Thinking
about going to

If you own a Viking "Valiant", "Valiant II" 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 certificates, which when va lidated
by him, may be applied against the purchase price

of a new Viking "SS8 Adapter".

Save $100 by ~oi,,~ to SSB now!

LOW PRICE OFFER EXTENOEO . . .
DUE TO POPULAR DEMAND!

For fu r t her- infurm.t ion . check number 4. o n page 110
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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 qualify 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.

October. 1964 • CO • 5
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· · · '. · · · · · · for 20
meter operation

ley A-203-C

-
MO S LEY

HAS THE

OUTSTANDING
THREE elEMENT

ARRAY FOR

TW ENTY

METER OX

OPERATION,

The new cl ean-line A-203-C will give you th at DX punch that wil l
over-ride ClRM. The A-203-C is a three element twenty meter beam
using swcned tubing elements to give this antenna rugged durability.
The enren-ie has a special new type ele ment design that virtually
eliminates element fluller and boom vibration. A-203·C is a wide
spaced, gamma matched, full size beam that every ham needs for the
tough corrpetitian enforced by the present conditions on the DX
bands. Thrs anten na will e qua l t he performa nc e of many four to six
element teams without the headaches of la rge si ze and heavy
weight necess ary for these big beams.

• GAIN (8 db. o r better! (FI B , 4 db, )
• HANDLES MA XIMUM L EG A L POWER
• BOOM LENGTH 24 ( t ,
• MAXIMUM ELEMENT LENGTH 37 «.

• TURN ING RADIUS 22 (t.
• WIND LOAD (80 mph wind) - 140 lb• •
• ASSEMBLED WEIGHT 40 l bs ,
• SHIPPING WEIGHT 4917 lb••

SWR curve s for A·203-C

14 , 2

• ••

14.2

:$
!i! r=~ l:' lfi P '!,,': ,: io!: I ,,;j;i: -ml\ :f ':" ;;;:I;:;:(;; "-:, i -10 ';

52 ohms

:: "

••
'" / '" .. -

-to: ::::
. ~ 'l, _

"'; / ':: : !Hi '" ::," .".., ..

:.-

..,

MOSLEY ELECTRONICS INC. 4 610 N. L INDBERGH BLVD. _ BR IDGETON MO, 63044

For (urthE'r information, ..h.....k n u mber- I) , o n parlE' 11 0
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N E of the most important results (from

the ham's po int of view) of the no mi­
nation of Senator Barr y Goldwater for

President is the enormous publicity being re­
ceived by amateur radio. Hardly a day goes by
when at least one mention is not made in the
local newspaper or on radio /TV newscasts of
the Senator's ham ac tivities. Publicity of th is
level a nd in such depth is pr iceless and will prob­
abl y do more to improve the sta ture of ama teur
radio in the eyes of the genera l publ ic than
nearly a ny other single event. Rega rd less of the
political beliefs of an individual. the fact tha t
a major contender for the Presidency of the
United States makes hamming a major part of
his person al life ca nno t help but en hance the
image of every amateur.

But as pleasant a benefit as it may be, the
grea t publicity also throws a bit more responsi­
bili ty on each of our shoulders. to try to live up
to the flattering image that has been created.
Many yea rs may pass before we once again fall
into such a brilliant spotlight, so let us use it well
while we may.

T ry to remember, now, more than ever before,
to put forward your best personality and charm
when deal ing with the local populace on inter­
ference or antenna problems. You have bee n
given an edge on your public relations problem
by a sim ple pol itical turn of eve nts. Make good
use of it.

National Convention

The ARRL Nat ional Conventio n held August
2 1-23 he re in rotten old New York proved to
be a hu ge success bo th for the sponso ring Hud­
son Am ateur Radio Council ( HA RC) and for
all o f us here at CQ. Attenda nce al the ex hibits
was encouraging to say the least. with hams by
the hundreds stopping by the CQ booth just to
sha ke hands and say hello.

On the whole. the convention ran in a very re­
served and dignified way. befi tting the lavish sur­
roundings of the New York Hilton hotel and
the distinguished guest speaker at the conven­
lion banquet, Senator Barry Goldwater. But the
... urroundings and celebri ties presen t couldn't du ll
the enthusiasm of the thousands of co nvention­
eers. All in all , it was as pleasant a convention
weekend as we've had in a long time.

Unclaimed Awards

OUf appea l in the Auguvt i...sue for informa-

tion concerning the whereabouts of several
award-w inning ama teurs has brough t them un­
expected ly large response. T hrough the kind
eITorts of readers. we have bee n able to locale
nearly half the amateurs mentioned on page 68
of the August is..ue. Certificates are now on their
way to their deserving owners. a bit delayed, to
he sure. but on their way. T hanks.

Lasers

Speaking of reader response. we'd just like to
pat ourselves on the back and say that the re­
sponse to Stan Leinwoll's " LASE RS" article in
Augus t and September has been just short of
fa ntas tic. Honestl y, though. we had no idea that
ama teurs were so hungry for informa tion on
this fascin ating new field. In response to reader
requests, we will ha ve. in the fu ture. articles
dea ling with the construction of an opera ting gas
LAS ER from readily available components.
Watch for it.

November Issue

Just in case you're not already a subscriber to
CQ-if you've been content to lake your chances
on finding CQ on the newsstand each month-a
word to the wise: Next mo nth's issue is likely
to be hard to come by, Why'! Because it will be
about the fullest issue of CQ in man y a yea r,
with more solid feature articles and more good
ham-type reading than you've ever go tten before
in one magazine. It's sure to be an early sell-out.
If it sou nds like we're blowing our own horn, we
are ... we know it's going to be good!

Miscellaneous

Another tragedy struck the popular Harvey
Radio Co. in New York recen tly, Close on the
heels of founder Harvey Sampson's death in
July, ham depart ment manager George Zarin,
W2DIO. died at the age of 52 on August 12.
George will be remembered for his cour teo us
service a nd helpful guida nce during his 20-year
tenure at Harvey. Licensed in 1920. George was
an active amateur. He is survived by his wife and
two children.

Don't forge t the CQ World Wide DX Contest
coming li p on the weekends of Oct. 24·25 (pho ne)
and Nov. 28-29 {c.w. } Rule shee ts. logs, and
summary sheets are available from CQ for an
s.a.s.e. Complete rules appeared in CQ for Sep­
tember.

73. Dick. K2MGA

O ctober, 1964 • CO • 7





Take the Amperex 5894, a twin tetrode widely
recognized by communica tions equipment
designers and end-product users alike for its
overall superiority. Take the Amperex instant­
heating Harp Cathode, the same Harp Cathode
that is now proving its exceptional qualities in
the rapidly growing Amperex family of instant
heating communication tubes. Put the two
together and the advantages to designers of
transistorized communications equipment­
whether its back-pack or land safety-
are unbeatable.

like the famous 5894, the new 8509 is designed
for use as an RF power amplif ier, oscillator,
modulator and frequency multiplier. It features
h lgh-galn, unfail ing un iformi ty and extreme
reliability.

Unlike the 5894, however, and thanks to its
Harp Cathode, the 8509 has an operational
warm-up t ime of only 0.5 second thus insuring
an ideal marriage wi th transistorized circui try,
and the reduction of battery power supply-size
without sacrificing either power output or
equipment efficiency.

Under Typical Class CTelegraphy ICAS operation
as a Push-Pull RF Power Amplifier, the 8509
will deliver a Power Output of 96 watts at 250 me.
At reduced rat ings the tube may be operated
up to 500 me.

For complete data on the new 8509 and other
Amperex Instant-heating communication tubes
for mobile applications, write: Amperex Electronic
Corporation, Tube Division, Hicksville,
Long Island, New York 11802.

Ampere»
.11 ~...."D", "" '~' ''' ~~' C1' '' O '' Oh"tU UO. • TOIIO"'O U. 0," ' .

For further Informa ti on. e heek n u mber 9, on pll.Re 110
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LETTERS
TO THE
EDITOR

-

Just An Old Timer

We're In The Middle

Editor, CQ :
I suppose W A2GM G ' s leiter 10 the editor ( l.E1TIOU.

AUII. '6.1) ought to be answered before CQ starts pub-­
lishi ng just crystal set cl rcut ts.

T he ·6Bl.Z Special was built with only a gr id-dip
meter and a calibrated 400 mmf condenser .11. 11 of which
were built from picture drawings in Po pula r Electronics,
Yo u would be surprised at what you Ca n build with
j u~t simple test equipment if you make one part of
the ci rcuit work before goi ng on to the nex t. F irst. you
mu ..t be Interested enough to ju..t try! W 6Bl.Z doesn 't
hale any EE degree, he is ju!>t art Old Timer that likes
to build more than yakking on the air. T h is comes about
a fter lrstemng to opera tors who have boug ht a ll of rhe tr
gea r a nd don't see the need fo r key c lic k filte rs, It is
etso 100 hard 10 find a n operating freque ncy that doesn't
ha..-e ten Mat ions on it or one that isn't "owned" by
!>Orne-body telling you to ge-t off. it's occupied.

T he yo ung renews today don' t know what it is like
to get dow n on Ihe kitchen lloor and fi le out tube socket
holes in steel cnassts with a rat-tail file . Those of U'i

who started in the depre....ion days must have had a real
interest to pound out old Pa cka rd hood.. to get an
a lum inum pa nel. T hen there was double spacing a HC
condenser to make a t ransmitting one, or re winding a
" 0 eliminator" trandormer to get a filament ..-onaee.
Instead of surplu!> filler condensers ....e had to tal,;e the
concen..en from ehminatorv, ..erie"i them, put them in
a coffee ca n and pou r wax o n them for a filter. I could
go tin . hut, on well, who would listen ,

Editor, CQ :
At lonl: last I am gi\'inlf in and now Include a check

for a rear's subscrfpnon to (Q . Plea se start it with the
August issue. I hale been buying it at Rad io Supplies
so I may as .... ell have it sent direct.

I have been receiving 73 and of cou rse QST, one
extreme to the other. I hope tha i CQ will son o f ta ke
a stand in the middle and not be tnnueoced by either
unless It's for the good of amateur radio.

A lfred G , Smith , W A2T A Q
S04 Heach 43d Street
Fa r Rocka wa y, N . v.

AI, lI't" lui that all roo "mclt damagr Is hrinK done
10 emateur radio h)' ,lIr rxtrrmiJts in our r anks , I I Is
our intention to Ir"d a moderate and imptlfUetl l'vier ' 0
anratrur po'itie~', crl,id:.i,l/l ....hen crlfidsm Is necessary
and supporting when sllppurr is warranted , T hus, w e
hope '0 hrlp mend SfJmr 01 till' plli"/1I1 lI'(J/l1Ids tI/ffjcli1lg
01" lIohh)·.-K2MGA

olIf For furthf'r information. cheek number- 10, o n paa:e 110

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

The No. 90672
ANTENNA BRIDGE

Th. II,HII... 90672 Antenna Brid, . i. an .«Ufau
and _ nei ti•• brid. a for ..._aurln. I m pedan",• •
In Ih. ran, . o f 5 t o SOO o h .... _t r.d io f~u.n_
d •• u p to ZOO me:. It Ie . .. tirel , ditf. ...nt in b.. le
d ••l,n f pre"ioue d .";,,•• offered for lhi.
t,.pe ic . In.....u ch • • It _...plo)' . no ".,I.b1.
, ••I.Ior. o f e nr _rt. The ".riabla . I. ...e n t I. a n
_pedall, d_i.ned d l ff ....nli.1 ... , l.bl. c.~c:l·

t or cap-b1e o f h i,h e",cu r.,.,. end .........n .nc ,.
o f calib ra tion o"er .. ... ;.de ran,. o f frequanc l _ _
A ..rid dip ...e t ... euch • • the Millen !M)6.51 rna ,.
b. ..aDd • • the ltO.,r.: . of RF . i ..nal. The brld llr e
m ·l l' b . uMod t o ",_ , . _ntenn. radiation
, ••ia lan"'_' antenna ' n.nc . . tr........ i ••ion
lin. , ...pedenc a. _I a nd in ratio • ..-ceIYe.
in pu t Impedanc e and n ,. o t her r.d io h e-
q uene," Impede nc... 8,. rn• • n. o f t h e antenna
brid... . . n ant.nn. matchln.. unit m." b .
.djulteod _ . , to provide th. m inimum I t . n d ­
In .. w .... r.tio on the r.diation ,,,Item at .11
fr~ ...encl....

JAMES MI LLEN
MFG. CO., INC.

•
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Readability Beller Than 1Kc with
better than 50 cycle stability .

-

!+--Q.Multiplier
for NULL
orfiM

Af Noise Limiter plus
If SSB Noise Silencer

262 Kc 2nd If with
Selectivity of 2.2 Kc
for SSB -5 Kc for AM
3:t Shape factor to 60 db down

20 Kc per
Revolut ionfull Band Coverage

160 - 10 Meters with
Provision for WWV

Xta! Calibrate Provision

Slide RuleDial with
"Band in Use" viewing
Inductively Tuned VfO

Hi-Q Preselector for
excellent front end
selectivity

Sensitivity 0.4 fLVSSB for 10 db SIN Brilliant SSB Audio

,

the ALL NEW
HAMMARLUND HQ·88
has created a new set of performance
standards for Hi-Stabil ity receivers

$299 DO

FEATURES: • Separate diode AM detector and SSB Product
Detector . Accessory Socket. Coax Input. 3.2 and 500 ohm
audio output . Dimensions: I S" W x 7* " H X 10 Y," D.

Thermal drift on the " 88" is rated at no more than 50
cycles after warmup. See and test this high stability
receiver at your nearest Hammarlund Dist ributor Today!

/ oX' ~?~;\
f( iE\i

It-'
• •- c s •

'..I. ,,~)
HRmmRRLUND MANUFACTURING COMPANY
A GIANNIN I SCIENTIFIC COM PANY
5 3 West 2 3 r d St r e et , New York 10, N ew Y ork._ ....

Fur f urthO:' r inf.)rmll. tj,m , check nu m lwr I I. o n p a R'" 110
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ROHN
sets the

•
•

sta nd a rd

All I ca n tell Pete is to cheer-u p , perhaps in the brave
new world that's coming, you ca n go into a ha m store
a nd buy your I R ~I QSO card and plug it in the rig so
)OU won' t have to tal k. N utT ~d!

E. II . Marriner , WMt l.Z
~11i Cottma Street
La J o lla . Ca lifl' rn i;1

ROHN has these 6 IMPORTANT POI NTS:

ROHN Manufacturing Co.

More Into lor SWL's

S .H. Duke. Supervisor
o f Engineering Services

Internatio na l Service
Ca nadia n B roa dca stin g Corp.
P . O . aox f.OOO
Montreal, Canada

DXlnq F rom G·Land

Editor, CQ :
1 have noted with much Interest the letter h om M iss

Judy Hu nn icu tt . Secret ary to the Director o f Engineer.
inlt o f KOA TV/Radio . Denver concerning QSI. reque..ts .

O ur experience here: at Rad io Ca nad a is very sim ila r
to that described by Mh s Hu nn icutt . This year , we sha ll
prohably process about JO,ono requests for our 05L
card. Of t nese . about 35 per ce nt will be refused due
to o ne: o r more errors or om i ~~ions in the reception
report.

So far as Rad io Canada is co ncerned. reception rc­
ports must contain the: fo llo wing before they will win
ou r 051. card. First-time o f reception , seco nd-s-da re of
recept ion a nd third-frequency lor wa ve length } , Pro­
grnmming deta ils must a tso be included in the report
fo r c hecking aguinst o u r station lo gs. Inc ide ntly , it is
su rprisi ng the number of reception report s which d o
not identify the ti me l one u..ed . If G..rr is u..ed. it shou ;d
be sta led in the report. If local time is used. then it too
should be: so indicated .

For mo st radio stations, standard band o r shortwave.
the Q51. ope ra tio n represent s a large investment in man­
hours and fina nce . We at Radio Canada arc happy to
a ....ume this o perational burden as we believe that a n
accurate reception report should be answered with some
token of the station's appreciation. Ho wever , we do
not appreciate incomplete or ina ccurate reports and
neither do we a pp reciate re ports which arc six o r seven
week s old .

One source o f discontent so far as the a.w.l . is con­
cem ed is the time taken fo r some sta tio ns to send their
QS1. card in answer to a reception report . The audience
relations o r enatneerfns department . ei ther o f wh ich
normally handles QSL's in a rad io sta tion has a certa in
number o f people working o n th is part o f the station's
activity. It Is not always possihle fo r the department
concerned to send out a OSL within seven o r fourteen
da ys a ft er receiving the request . This depends upon va ­
cat ion periods, sickness, o r priority work a nd so o n.
1I0 ....ever. I a m sure that the majority o f radio stations
do their best to send (lUI QS L's as qu ick ly as possible­
a nd this. o f course, includes Ra d io Canada .

Incide ntly , the " Rad io Canada Shortwave C lub" which
is o n the air every Saturday at 6 P.M. loST o n 9625 kc
for nsreners in the United States. very o ften adv ises
members and liste ners how to properly apply for a QSL
a nd wh at radio stations loo k for in a proper ly p repared
recep tion report.

Editor, CQ :
Re : Article b y GfiQ H ( DX ing From G -land. CQ.

Aug. ·M. )
This is a most illuminatjng a rt icl e , It is especially

interesttng to note that many , If no t most, operatin g
evils do 1101 o r iginate in W· K land! All Americans. arc
entire ly too seu-ccnsctous and setr-crutcar, not iu..t in
the fi e ld o f radio but in e ve ry way.

The truth is , a nd I can quote many DXpedilioner s
including Gus Bro wning, and ma ny O X fixed station
operato rs ( SA4T11. e .g.) to the effect that W -K 's ill
grtlt'ral arc a mong the most courteous a nd be..t o pera­
tors in the wor ld. Certain ly. we o ught to clean Uf'
!>Ul:h ev ils as ex ist, but let 's not d amn American opera­
tors wholesa le, a s has been ..0 fashionable (u lwuys h)'
way o f V3l{Ue generali ty, I might ad d ).

G6QR ma kes a const ruct ive sugge..tion which I think
bears study a nd calm considerat ion . The wor jd-wide ISo..
watt limit ( British interpretation con verts this to f>OO
watts p .e.p. input on s.s.b .} .

-

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

HeClv., Duty S. lf SupportinG
C1nd G",y.d in He ighh o f
37 - 54 f••t ISS}
71 - 18 ,.., (guyed )

S'C1ndo,d Du •., G uyed In
Heigh" of 37 a 54. II ·10S
and 122 f..,

K7ASK

TWO CATEGORIES TO CHOOSE FROM

••
SEND fOR ROHN TOWER HANDBOOK:

•_$ 1.25 Va lue •
-ONLY $100 poetpatd ('pHial to readers

of th IS m a/Jazint' j . NE"a rt"llt
sou rce o f supply lIf'nt on req ues t . R e p ro­
llt'll tativt'1i world -wide to serve you . \\" r ite
tod a y t o:

p , o. to. 2000

Eo,. of O,.rotion- roller guides between sections assure
easy, safe, Iriction-Iree raising and lowering. Sirenv'h­
welded t u bular steel sect ions overlap 3 feet at maxi­
mum he ight for extra sturdiness and st rength . Unique
HO HN raL~ing procedure rai.e, 0 11 l.etions together- u ni.
Iormly with an equal section overlap at 011 heigh ts!
V.,lolilily - d esigned to support the largest antennae
with complete sa fety and assurance 01 any height de. i,.dl
Simple Installation- install it yourselfc-use either flat
base or specie! tilting ba!le (illust ra t ed above) depend .
in g on you r needs. Rat ed a lld relied - e n t ir e line engi­
neered 80 you ca n get exactly the right size and properly
ra ted tower fo r you' anten na. ThE' ROH N line of t owers
is compl ete . Zinc Galvaniud - hot dipped galvani zin g a
standard-not an extra-with all HOHN t owers! Prices
start at less than $ 100.

" World', LOTpst EXCL USIVE .\fanl.l faN I.l rn'
of Tou-ere; df",ignt>T' , ('nginN'''' . and install",

of complete cumml.lnication lower 1l,)'lll emll.'·

Tor f urther Info rmatiulI , eheek n umbee 12. vn paa-e 110

I
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('kff SS BO O ST ER

0
"'''

PEA'; ,, .

the Big BOOST for Sideband Signals .....
barefoot or with a linear!

The Clegg SS BOOSTER makes a barefoot VENUS sound like a "kilowatt" . . . and with an APOl lO 700 linear
ampli fier added . . . WOW . .. ! Up to 20 db increase in average power results from this latest Squires-Sanders
development (see Sideband Speech Clipping, OST, July 1964, page 1lI. The SS BOOSTER has other advantages, too . ..
it provides power level control . . . it protects aga inst "flat topping". Single panel control provides adjustment from
no boost to approximately 26 db.

On-the-air test with the Clegg VENUS six meter transceiver produced the following results . 11 Until properly
in formed, many stations regularly worked previously (without the 55 BOOSTER) were convinced a "linear" had been
added. 2) Stations that previously could not be worked consistently reported solid and consistent copy when the
55 BOOSTER was used. 3) Average reported signal improvement in weak-signal-path "A·B" tests indicated a ga in with
the SS BOOSTER equivalent to 6 to 12 db. 41 Over any weak·s ignal path, intelligibility was always better with the
SS BOOSTER than without.

Several models of the SS BOOSTER will Ultimately be available, the first of wh ich is for use with the VENUS
(as the Clegg 5S BOOSTER illustrated above). Tests are currently being conducted on the aPflication of this unit to
other equipment such as the S/ liNE. Other versions include an SS BOOSTER built into the SS- T (matching transmitter
for the SS·l R receiver) and a model for use with sideband transmitters utilizing mechan ical filters. The potential for
application to existing equipment is broad on two conditions: 11 Ihe SS BOOSTE.R must contain a filter match ing that
in the sideband exciter, and 2) The transmitter final amplifier (and a linear as well) must be capable of the increased
average power input. With the SS BOOSTER in full BOOST, average power will approach peak power, thus tubes and
power supply must be capable of operating continuously at (the equivalent 00 full CW input.

Installat ion of the SS BOOSTER requires minor internal modificat ions. In the case of the Clegg SS BOOSTER tor
use with existing Clegg VENUS transceivers, complete instructions and an installation kit are included with the
Clegg SS BOOSTER. Owners desiring factory installation will be accommodated at a nominal charge.

AMATEUR NET,
Ctegg SS BOOSTER TY PE A $97.50. Ty pe B for Collins 32·S3. Price to be anneunced.

Other models priced acc ording to specific fi lter requ ired .

Squires -Sanders, Inc.
475 WATC H U N G A VEN U E , W ATCH UNG , N.J . • 75S·0222.

For furthe r inrormllti on, eheek n u m be r l a, on P"'KI' I I"
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Editor, CQ :
The followin~ incident look place on AU1=u..t 13. 19M :

A new ham who received hi.. licence o n th ai day tn­
vned me to he pre..ent when he made hi-. fi rst call . He
called CQ at about eight 10 ten word.. per m inute a nd a
K I station a nswered a t about fi ftee n words pe r m inute .
This fellow went back 10 him with the following message :
" I just got my licen tod ay and you are my first con­
tact. Please send more ..low ly." Then he ga ve RST. QTH.
and name . The K I ..talion came back as fas t o r fas ter
than before a nd made no comment o ther th a n gi\ling
RST, QTH , and name. Aga in this fellow went back;
"QRS to about ten words" and ca rried on with the
transmission and asked if the K I would please QS l as
he would like a ca rd from hi.. first contact . The K 1
stat ion retu rned a fi fteen words per minute with the
following mc..sage ; " I don' t QSl to everyone, if you
w arn a card send me one. "

Thi s was hi s fir..t e xpe rie nce on the a ir a nd I am sure
yo u will agree it i.. not very encouraging to meet a
fellow like this for a first contact . I wonder if this 1\. 1
was ever a Novice o r if he was treated like th is on h is
first call.

I mu..t say I have never met a ham like this and o n
my fi rst few calls they were very cccpera t lve.

Ma lco lm " Mac" Smullen, V E l ACE
P. O . Bo x 119
Weymouth, Nova Scot ia

H"rli" , rill " fr"M t/"" " .1"lIi,,1 i.\ in order '(I ) '(I/l r

t'lw rM" 0"'1 c (J JIOI ,\ OI'/JlH"J /11" ANNt . .•illl/,/)' lor lilt'
~ukt! 01 l 'UtlU'''o'n )' . Curt'lle / l,n / ",'II.." ...1 l Q ...1l1ur.,,1
1>tI1I,') ' fur 01 ,..")1 tilt' poul tour llt'UH 1+,./1 deurly ShQ ..·
our a lti tud e /(I1t'ur.1t ARRt.: o ne that ha l otJu t'J criticism
Iml,. It'h,,, It·t' sil/t,'''' t'ly It'll it "t'Ct'j~ury . .\ f ori' otten tha n
110', CQ "as mppo rtt'd A RRL alld,ln / flcl , th ts supporr 0/
fllllldt'lIr radio's Oil '" nr!:fml:;fllio ll IW.f 011 occasloll
b ro ught crit icis m 10 lIS lor "mt'-loo·ls", .' ·-K:!~IGA

Isn't it true tha I we run 2 kw p.e.p. jU'. t to keep up
wi th t he others who ru n th is power. jll',,! 10 kee p our
own signah. from being Q RMed? I thi nk so. I know I
would be delighted to throttle down 10 600 watts p .e .p.
if everyone else d id !M) . Hut I wan ', do it and gi ...e up
a lmost 6 db 10 the co m peti t io n! Neither wi ll ve ry many
othe rs.

I cannot irnagine my fai lure at flOO wall s p.e.p 10 make
a ny co ntact I ever made while runnin g more. so lon~

ao; there aTC no stronger sial ions fillin g the band with
QRM.

W ou ld it be observed ? No , not by all. any more than
today's limit is o bse rved by a ll. Hut the (i kw bo ys
would have to cut down some o r they'd he easily recos­
nized as c hea ts! And I do belteve (perhaps naive ly. but
I think not) that most of us o bey today's rules and will
obey a ny such new ru le. Let's think ahoul it.

J . Fa y G ui n, W 4RlS
Box ;!fl
Russelvi tle, Alabama

Just Plain Bad Ma nnen

Edito r, CQ :
I o ritol ina lly dropped my suhscription to CQ a few

months ago becau..e I felt that its editoria l policy was
one of "anti A RRL for its own sake" to the extent that
ama teurs were bcin ll misled just for the sake of con­
troversy. Th is was being done: there is no denytng it ."

Thi.. morn ing I happened to see a copy of CQ o n a
newsstand . I have not read the May o r J une Ze ro Bias
columns, but if they arc attacking the gro..s mtsrepresen­
lions being perpetrated by W ayne Green, they present
somet hinj: which halt been needed for some time. In
short, I like yo ur new editorial policy; l.e., acting in t he
best Interests of ha m radio. . . . Since A R RL ta kes the
po..it ion of choosing not to answer 73 in it s own fa ...hion
( a nd rightfully so . since if they did th ey would only be
fightinit fire with fuel), I feel you are doing the right thing
by hriniting th e truth out into the open. Even your N ovice
and l etters columns take the wo rds right out of my mouth .

Ma rtin M. Perttsky, K3P IJ U
50S Susquehanna Street
Forest Cit y, Pa . 18421

On Ze ro Bia s

WON'T
TOPPLE

WON'T
TI LT

1\
I_ .l~

r:

WON'T
TIP

3-POST
SELF-SUPPORTING
STEEL
ANTENNA TOWERS

Winds may whistle and
r ip. These t owers don' t
mind. Aermotors are buil t
to withstand gales up to
85 miles per hour. Needing
no guy wires, they' ll sus­
tain a load of 1500 Ibs.

I Available in 20. 33 . 47, 60,
73, 87, 100 and 113 foot
heights. Type MI·98 with
2·inch pipe top is shown.
Other styles ava ilable.

I Write direct to:

LET IT StOP!
~...--
-----;;~ ri

"/ff' )

rt:~MOTO;
ALWAYS

STANDS
TALL -:J

; \\
c;.... ~"\

Fur furth~r information, cheek number H , on p aee U ti
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58·33
TRANSCEIVER

389.50

$BHA LINEAR
AMPLIFIER

279.50

Plea se send full infOfmiltl on on SSI -LA
l inear and S8-3) Transceiver.

NAME

NUMBER ST RHT

SB·33 IS BJ.lA . . . diminutive duo . • . tour-band (80-40·20·15) SSB
transceiver / exciter and high power linear amplifier. Bright, state­
of-the-art version of a fu ll thumping kilowatt . . . entirely self
conta ined, including all power supplies . .. in two tiny cabinets!
The only "extras" needed are microphone •. . an tenna . . . two
lineal feet of mounting space . .. and a strong desire for a clean.
cut big signal. And when you look at the photograph above. Ithe
664 dynamic does look big in comparison to the linear amplifier
behind it) consider that the SB·33 transce iver on the right also
includes an outstanding receiver capab le of solid-copy reception
of the OX that is bound to be st irred up by the KW signal from
your powerful pa ir.

Aside from the use of advanced solid-state circuitry and tech.
niques. there are at least 37 other good reasons why 58·33 can
be 50 small and still deliver in such a convincing manner­
18 transistors. 18 diodes and 1 zener diode! <The heavy-duty
work is done by two rugged Pl·500 beam tetrodes and a 120Q7
driver). The SBI·LA linear uses 6- 6JE6 's for 1000 watts ·P.E.P.
on 80-40-20 and 750 watts P.E.P. on 15. ach ieves its small size
in part by carefu l design and by the use of an alt-solid-state
voltage·multiplying power supply.

See these best buys at your SBE distr ibutor- compare them fully
with anything else ava ilab le . feature-wise, pr ice-wise. (Remem­
bering that SB·33 has H ands-panel selectable sidebands­
Collins Mechanical Filter-built·in 117V AC power supply and
loudspeaker. is 5~"H . IB' "W. 10,, "0. weighs 15 pounds.

CITY l ONE STATE

Export sares: Raytheon Company. Internationa l Sates So Services. l exinel on 73. Ma ssachu setts, U.S.A.

t Our Curthl' r infu rmat ion , check n u mber l a , o n ' '''1:(' ll U

! S B E}SIDEBAND ENGINEERS
3 11 RO lblinl Rd . So , bn fnnclsco, Calif.

An 0plH.a llon of Wtb\le r t.t.lnl.l fact urina

Mod.1 S82·DCP
DC to AC INVERTER
tor SB·33 (only)
Quie t . . . entire ly
so lid-state.

Octo be r, 1964 • CQ • 15



Ir. lnqton. New Jersey
The Irvington Radio Amateur Club will ha ve Its annual

Club Dinner on October 17, 1%4, a t the Community
Build ing, 1143 Clinton Ave., Irvington. New Jersey. Door
prizes a nd other acuvtnes are pla nned . W rite to D ave
Rett ig, K2VO B, 240 W. Kinney Street, N ewark, New
Jersey for more detai ls.

Fishing Around for Minow'a?
Due 10 complaints that they are too hard to fi nd, the

M INOW ( Montana. Idaho , N evada , Oreacn. and Wash . )
YL's will pla n to be especially ac t ive on a ll ha nds dur­
ing th eir fi rst annu al QSO Pa rty wh ich begins October
12th a t 1700 GM T and ends October 17th at 0500 GMT.
The girls will monitor a nd use 3Rl!tO, 7260, 1428~ , 21 410
and 28700 if the 15m. and 10m. bands are open. C.w. sta ­
tions wlll hand out on or c lose to regular C HC Ire­
quenctes. 3575, 7030, 14015, 21090 a nd 28.90. For
MI NOW cert ifica tes. U.S. sta tions must work six
MINOW membe rs in a t least 3 states, OX stations must
contact any 3 members. Send full log data a nd SO<' to
Mary Ruckma n, K7RRC , 1002 14th Street, La Grande,
Oreson. No charge to OX stations. MI NOW members
send their logs to Phyllis Shanks, K7KSF, 74 McM urray,
Richla nd, Washington for cross checking.

Mllbrae. CalUornla
T he Greater Bay Area H amfest will be held at the

Thunderbird Hotel, M illbrae, California o n October 17th
and 18th, 1964. The H amfest sponsore d by six local radio
clubs o tte rs prizes, banquet, XYL activit ies, dancing,
swap tabl es. outstanding speake rs and di spla ys. Tickets
are $6.50 each. For registration a nd more information
write to : The Greater Ray A rea H amfest, P. O . Box 113,
H ayward, California .

Tampa. Florida
The Hillsborough A mateur Radio Society, Inc. (II A RS )

will hold an old-fashioned hamfest on Su nday, Octobe r
II, 1964, at Sulphur Springs Pool and Rec rean on Ar~.. .
There wlll be prtzes. free lunch with each registra tion
ticket, as well a, non-commercial exhibits, she lte red un­
crowde d swap tables a nd acres of fr ee parldna. For
fu rth er info rmation write to H A RS, P.O . Hox tl373,
Tampa 4, Flo rida .

(continued on page S6]

Rockaway Park. New York
The Roc ka way Amateur Radio Club will hold their

Fa ll auction Friday evening October 23, 1964 . The auc­
t ion wlll start a t R P.M . (the doors will be open a t 6 P.M .
10 accept aear) and will take place a t me Danie l M .
O'Connell Post 272, American Legion Hall, a t 301 Beach
92d Street, Rockaway Beach, New York . Adm ission of
one dollar will include door prizes and refreshments,
Drop a line to AI Smith, WAHAQfWB2FNW. care 01
the Roc ka wa y Amateur Radio C lub, P.O . BOll: 20~ , Rock­
a way Park, N .Y. for more info.

Dedham. Massachusetts
The N ew Enp:land DXCC will hold its 14th a nnual

di nner meetma October 17, at the Mot el 128, Dedham.
Ma~ ", . It is at the intersection of Routes 1 a nd 128. A
roast top sir loin dinner will be serve d. The meeting starts
at fI :OO P.M, w ith dinne r at 8;00. Members and guests
are invited . T ickets are .5.00 each. For reservations.
make checks payable: Leo Wilbe r , WIMV. 74 Bedfo rd
Street. Bridllcwaler . Mass. Also contact him for any
further information.

SOLDER

Port W~uinlto" , N. Y.

October, 196,1•

World's Finest

W ",.......· ,,,::~q'i~ )~
FlVE.CORE SOLDER

CQ•

Multicore Sales Corp.

5-CORE

-HIGH RESISTANCE

:JE:a'UZZL:E·K:»?
Kit didn't work "

Avoid Cold or H/RoJ,)ints ...

SpecifY~""jp;'-;;;;:;'jr:~:.~j

16
F o r f urth""r Into rmliltion. check numbs r 16, on pRitt" 110



SOLID STATE "S COOP" FRO M GONSETI

FIRST AND ONLY TRANSISTORIZED 2 METER
SSB-AM-CW TRANSCEIVER FOR MOBILE,

PORTABLE AND FIXED COMMUNICATIONS

The totally new Gonset Model 900A
Sidewinder is the first and only tran­
s is to r ized SSB -A M-C W transce iver
( except mixer, driver. fin al stages in
transmitter ) to provide complete cover­
age of the 2 meter amateur band in 4
segments 1 M e wide. Yet it's so com­
pact it fi ts qu ickly under the dash of the
newest cars ! Transisto r design makes
possible a primary power requirement
in th e rece iver of less than 'h a mp!
Separat e power su pp ly acc esso r ies
snap-fasten to back of transceiver, or
may be used fo r remote installation.
Here's the trouble free. solid state trans­
ceiver with power to spare for any fi xed ,
portable or mobile applicat ion !

For comple te in/ormation , visit your
Gonser Distributor, or write Depl.CQ-IO.

CHECK THESE HIGH·PERFORMANCE SPECIFICATIONS :

T RANSMITTER: Transistorized (excep t for m ixer, d r i ver , f ina l sta tes)
• Frequency Ranse : 144-148 Me • Power Input: 20 watts PEP
5SB, 6 watts AM , 20 watts CW • Spurious Suppression : -50 db •
Carrier Suppression: - 50 db on 5SB • Unwanted Sideband Sup­
pression: - 40 db • Feat u res Include VFO low f requency lst conver·
s ian, with cryst a l controll ed h igh freq uency 2nd conversion for
sta bi l ity. filte r type side-band g en erat ion and broadband circuits
fo r easy operation.

RECEI VER: AII·translstorized • Freq uency Stability: H ig h ly stable;
utilizes same VFO a. t ra ns m itte r • Sensitivity: % merrovcns or
better fo r 10 db ' ;- " • Selectivity: 3.5 kc filter fo r both rece ive r
and transmitter · Audio Output: 3.0 watts · Spurious Suppression:
- 50 db o r bet t er > ImaKe Rej ecllon : -50d b (rece iver and transmitter
ut ilize do uble convers ion) • Fu ll RF am pl if ie r w ith th ree tuned cir­
cuits for low noise f igu re, good selectivity. Separa te RF and AF g ain
controls.

TRANSCEIVER: 8 0 t h the receiver and transmitter are d ual eeever­
s tcn, using 15 MC and 9 MC freq uenc ies w ith a hermetically sealed
crysta l lattice f ilter. Dim ensions: 8 y' N W.• 4 y' '' H., 7M." D• • Wt .:
10 lbs.·8 oz. POWER SUPPLY; Dimensions: (AC or DC) 8Y. " W.•
4 y' N H.• 51X." D. • Wt.: 13 Ibs.·8 oz.

PRICE: TRANSCEIVER : $399.50 Am At eu r Net; POWE R SUPPLY :
A C -$6 7.75 Amateur Net · DC-S79.50 A m at eur Net

GONSET, IN C .
A L T EC LANSING CORPORATION
[b'Z?1':!7 A Subsidiary of Ling -Tomeo-Vought , Inc.

1515 S. M ANCHESTER AVENUE, ANAHEIM, CALIFORNIA
F o r f u rther In fo r mation . eheek number 17. un IHllle II H
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Lafayette HA·350 10-80 Meter Receiver

L .... I' A\ ·ET"T E. Radio EI~ctronjcs Corporation,
II t Jericho Turnpike. Syosset , L. I.. .Y.•

announces a new ham radio receiver. Model UA­
350. One of the most important features of this
unit is the use of a mechanical filler in the 455kc
I F sectio n offering high selectivity of Zkc band­
width at 6db down and 6kc at 60 db down. A
tuneable preselector circuit gives a sensitivity
rat ing of less than I microvolt for 10 db signal
to noise rat io. The JOOkc crystal calibrator and
15mc W\VV band provis ion assures accurate
calibration. s.s.b. recept ion is improved by the
U~ of a product detector which provides se lec t­
able uppe-r or lower sideband . It measures
15" X 7 112 " X 10" and its Lafayette stock. num­
mer is 99-2524WX . The net price is $IR9.50. Its
matching speaker model H E--t8 (stock no . 99­
2537) sells for $7.95 .

Name-O-Mmic Label Machine

New Amateur Products

l ' H E Name-Ovxtatic Labeler is one of the
latest self adhesive tape rai sed letter em­

bossing machines on the market. It is the first to
permit you to make two lines on a single tape,
and can also make the convent ional one line
labels. The machine comes supplied with twent y­
th ree feet of tape. T he Name-O-Malic lablcr is
avai lable from Grace Spi tz. Bo x 4095. Arlington,
Virginia. at a cost of 5.95 each postpaid. Add i­
tiona l ta pes can also be obtained for o ne delJar
each.

COLUMBIA PROI)UCTS CO.
Subsidiary of Shct.especee Co

Route 3. Columbia , South Corolina

STYLE 23 8 _ End fed . '/.. wove etectricc! len g th

antenna .... jlh p " y , icol le ng th st.o rle ne d t hro ug h

use of built-in coil

See yo ur local d eoler or write

Th i , sle ek , handsome , hea th at .... hife fiberglan

d e li...e rs (I loli d '1.7 db ove rag e g o .n a ve ' (I

quarte r wave whi p i n (I con ve nli :;lna l autom ob i le

i" " oll o lio" . O ur e xclusive \¥oN [)(RSHAIT fibe r

g lon construction prov ides this a ntenna wi th (I

prec ipitat ion sto l ic b arr i e . o ver t he JOaN mOll

le ng th: e xce pt ion al impac t end flexura l strength .

corrosion re , i" e nce .

_ Look ing fOr stream l ined geod looks and

super io r p erf orma nce fo r 6 mete rs?

-

For further inforrnutiun. ehock n umber HI, on page 110
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ALL GOLD CORODIZED

ALL GAMMA MATCHED

from

3 New combination 6 & 2 meter beams

5 New 6 meter beams

3 New 2 meter beams

1 New 1% meter beam r-------- _
, Sl'~ --------
f 'l'J:C:ni,I•C• J~·IIIc)Jr JlII:";-----;
I .~ , IIII'C) IL C:JI.'l'Jl.I,() • .. , JU"4'l'l'I()1i !

----_ C7 " 2 (). '",,, ,,, I---_ _ «i"'.t
--- ITHE FI N N EY COMPANY ---------1

34 West Interstate • Bedford, Ohio
For further information, check number- 19, on page 110

AMATEUR BEAMS
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FOB FA CT O RY

Here's why EJ & W's Maciel 6700 has been cal/eel
the "Most J~mazing Transmitter of Our Time"!

-

• The Barker & W illiamsor Model 6100 Irons­
mitter has been enqinee-ed and built to give
the discriminating oper atcr the ultimate in
SSB, CW and AM comrrunicotions.

• The 6100 uses the B & W crystal controlled
frequency synthesizer, producing on order of
stability which up to thi:. time has been avail­
able only in costly mil itary and commercial
communication systems.

• The crysta l la tt ice filter method of sideband
generation is employed .
Superior sideband suppression results.

• Solid state rectifiers are used.

• Dual automatic level control (Al e) with
ad justable threshold prevents overdrive of
output stages.

• Digital Dial System offers a high degree of
dial accuracy.

WIRE, WRITE OR PHONE - FACTORY D IR ECT - DEPT. T

BA:RKER & WILLIAMSON, Inc.
A SUBSIDIARY Of RENWELl INDUSTRIES. I NC.

Complete Radio Communication Systems and Eq uipment
Beaver Dam Road, Bristol, P a. , • 2 1 5 768-5581

For f u rlhe r in f o rmll tio n . e heck n u mbe r 20. o n IlJl.Ke 11 0

20 • CQ • October, 1964



HIGH FREOUENCY (20 me - 160 me)
Five transis tor oscilla to rs co ve ring 20 mc . 160 me. Standard 77°F calibra tion tolerance
± .0025%

• The fr equen cy tolerance is ± .0035°/8. Oscillator outpu t is .2 vol ts (min) across
51 ohms. Power requirem ent: 9 vde @ 10 rna. max.

DSCllU10ll OSCILUTOIt CRYSUL H MPU .uUJl( TaL. esenuree , . YSUl CRYS U l
TY PE IlANU TYPE -41"' Ie 150 , (l U S CR YSTal) FRlQ U(HCY ' RI( EPR IC E

01·24 2G40 me CyIT ± .0035% $ 9.10 11 ,lIIIO·20,000 kc $ 6.90
- 40-60 me

- - ~~

0146 CY·IT ± .0035% 9.10 20-60 me 6.90
01~1 ro.loo me CY·7T :::!: .0035% 15.00 60- 100 me 12.00
01·140 100-140 me cnl :::: .0035% 101·140 me

- -
15.00 15.00

01·1 60 --110-160 me cnr :::!: .0035%. 15.00 141-160 me 1800

Order direct from
International

Crystal Mfg. Co.

LOW FREOUENCY (70 ke - 20.000 ke)
Four transistor oscilla tors co vering 70 kc - 20.000 kc. Trimmer capaci to r for ze roing c rysta l.
When oscillator is ordered with crys ta l the s tandard will be -+- .0025°/0. Oscilla tor ou tput
is 1 volt (min) across 470 ohms. Power requirement : 9 vdc @ 10 rna. max.

OSC ILLATllR OSC ILLATllR CRYSU L TIMPE U TU RE TOL. OSCILLATOR CRYS U L CRYSUL
TYPE UNGE TY PE -40 , TO + ISO" (LESS CRYSUl) fRU UENC'!' PRICEPR ICE
or.i 10-200 kc Cy·1JT :::t: . 0 1 ~% 1/.00 JQ-99 kc $22.50

100-200 " 15.00
01·2 200-~.OOO kc CHI 200.scK!kc ::!:: .01'1 7.00 200-499 kc 12.50

600-~ .OOOkc ... .003~~ 7.00 500-849 kc 22.50
01·3 2,00012,000 Ie CH I :::t: .0035% 7.00 850-999 kc 15.00

1,0001,499 Ie 9.80
01' 10.000·20, lIIIO ke CHI '" .0035% 7.00 1,5110-2,999 Ie 6.90

3,000-10.999 kc 4.90

AOC OSCILLATOR CASES
Small portab le cases for usc w ith the OT series of
pl ug-in oscilla tors . Prices do not include oscilla tors.
(When osci llator and crystal are ordered with FOT-lO case a 77· F
tolerance of ~ .001% may be obtained at $2 .00 extra per osc illator/
crystal un it. When oscillator /crystal un its are ordered wi th FOT·20 case,
a si ngle unit can be supplied with temperature calibration over a range
of 40' F to l20~ F. Correct ion to ~ .0005%. Add $25.00 to the price of
FOT·20 and osc illator/crystal unit.)

FOT·2D For h igh accuracy cali bration
requirements. Inc ludes battery
and output jack, output meter
ci rcui t and battery Check, as
well as therm istor temperature
measuring c i rcuit. $81.50

fOT·tD Basic case with battery and
ou t put jack for general wider
tolera nce applications. $t4.50

MT·' Oscillator board mounti ng ki t .
$4.95

FOT·lO

For- t'u rtht'r inform a tion. C'ht'C' k Il um~r '2 1. on V~e 110

FOT-20

OKLAHOMA CITY, OKLA.8 NORTH LEE



Yes, you can select an exact frequency on your
KWM2/2A transceiver c uick as a wink, and
blindfolded - with the Waters Channelator
Model 3491Just a fli ck 01the swi tch finds the fre­
quency you want arnonu six pre-selected channels.
You're never in the dark in your ham shack. With your eyes on the road
in mobile operation, you'li still hit the precise crystal-conlrolied fre ­
quency you want - and stay there for stable operation I No more
" getting a word in edg swise" on a busy channel - just switch over
to another frequency, check it out, and move your conversation there without
interruption - quick a; a wink l The Waters Channelator Model 349 installs
on top of, or alongside the Coliins KWM2/2A in minutes - with only one
cable to solder. 0 For 3chedule operations, for MARS, for CD nets, for sure
DX operation close to ' he edge of the band, select the Channelator Model
349 by Waters to do your quick as a wink, blindfolded
frequency selecting for you . The built-in heterodyne
frequency meter and "pullable" crysta ls permit exact
frequency adjustment. The four-position mode switch
chooses transmit or receive, crystal controlied or PTO tun­
able operation . The ''Vaters Channelator Model 349 operates
from either a fixed or mobile KWM2/2A power supply. You
can buy it quick as a Nink, and blindfolded I Price: $79.95.
Crystals, any freque rcy, USB or LSB. are $6.00 each. _

,
-

•

WATERSCHANNELATOR
CRYSTAL FREQUENCY CONTROL

WATERS MANUFACTURING, INC., WAYLAND, MASSACHUSETT
Other Waters Products: Coexlat Switch es - Dummy load/ Wattmeter - "little Dippertm •

, (Tran sistorized Dip Oscillator

For f urt bf'r in furmation . cheek number 22. on page Illl

22 • CO • Oc'ober, 1964
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For f ur t h er information , cheek n umber 23, on pall'e 110

Special gang~tuned circuits in Li'l Lu lu let you QSY
instantly - there's no buffer tuning and final dipping
needed when the frequency is changed. And the rig is
really TVI proof! By keeping the VFO grid circuit in
the 25 mc range, TVI is eliminated. Price: $225 thru
your dea ler.

Check t hese featu res:
- 1 17 vee, 12 vdc integral power supply - Closs
A h igh level modulation - Carbon, dynamic, or
crystol mic input - Push-to-talk. or use panel switch
- Built-in cw keying filter - VFO spotting switch
- VFO control - 12007 finol.

WHIPPANY LABORATORIES, INC.
1275 Bloomfield Ave., West Coldwell, N. J.

COMPLETE

.50 MC'

TRANSMITTER

Fur further in formatiun. eheek number 24. o n pa Ke 110

October, 1964 • CO • 23



W e're campaigning on a platform of more business for you!

CALLIN(; ALL HAM DEALERS
Get Aboard The CQ Election Special

Yes, the CQ Election Special is all set to roll on the advert ising cam­
paign trail. CQ's November Election Special is ready to carry your sales
message to your customers as no other sa les promotion can. And that's
not just a "campaign promise" either-because CQ reaches more active
hams than any o ther publication and sells more copies on the newsstands
than all others com billed!

What's our Election Special deal? We're offe ring ham dealers a spe­
cial one inch "busine ss card" ad at the very special rate of $25 . . . a saving
of 25% over regu lar ra tes. And if you sell to the CB market, you'll want
to get your ad into S- ~, The Ci tizens Band Journ al, too. at the combinat ion
rate of $40 for both.

What lower cost way is the re to tell your customers that you're inter­
ested in their busines s and that YO /l are eager to se rve them? T here is none!

And it couldn't be eas ier-just fill out the coupon below and mail
with your check. Don't try to write a book in l " but be sure to put in
your sto re hours, call letters, etc. We'll take care of all the rest.

Don 't wait ... do it NOW!

ADDRESS .

Please note ou r
low price pro·
hiblts cuts or
logos.

Yes, I wa nt fa £et an the CO Election Specia l. Please insert the following
ad in 0 CO [ ] 5-9 0 Both

Just l ive us a
sketch of what
you want.

My check for $ is a llached. (See rates above).

NAM E............................•....•..........•.............................................................................•.........•...........••....•.•..••.............

COMPANy M M .

CiTY STATE lIP .

S lople
Your
Check
Here I____ _ .J

24 • CO • October, 19 ~4



••

THIIII#116 THE IEIIEI
•

•

HEATHKIT"
51·300

551·RECEIVER

$26500

• Everything you could ask for in _ deluxe receiver and morel • C o m p let e coverage of 80 through 10 meter
amateur bands with all crystal. furn ished. plus provision for VHF converter• • C ry s ta l-c o nt ro ll ed front-end for
maximum Itabllity on all bands • 1 kc dial c a lib ra t io ns - t OO kc per dial revolution provides band.pread equal
to 10 feet per megacycle-tuning knob to dial ratio approximately 0& to 1 • P ro v is io n lor tranlceive operation
with matching 5 8-400 T ra ns m itt er. P re -b uilt Line a r Master O s c ill at o r (LMO). wiring harness and two heavy.
duty circuit board. for fast. easy assembly . P ro fessio na l styling and features at 60Ye l a vi n g s

Good news travels fast ! ... especially on the amateur
a irwaves! Since its introduction, the Heathkit 5B-300
has set the amateur world on its ear as one of the
finest values in the industry! Deluxe styling and
features now bring you a new dimension in qua lity,
performance and dependability never before thought
possible in kit form! . . . and by doing the easy
assembly yourself you'll save 60% the cost of com­
parable units!

Experienced amateurs will quickly recognize the
high standards to which this receiver was des igned .
Its many su perb features include a crystal-co ntrolled
Front-end for optimu m sta bili ty on all bands, a pre­
built Linear Master Oscillator (L MO) for linear
tuning wi th I kc dial calibra tions, a built -in crystal
calibrator, hermetically-sealed 2.1 kc crystal band­
pass filter, smooth non-backlash vern ier dial mccha­
nism . . . and many, many more! Order yours today !
Kit S B-300, less speak er
22 lbs., 527 dn., 52211I0.. . . • . . . . . . • . . .• . . 5265.00
SBA -3DO- I Optional AM crystal filt er
(3.75 kc) / lb.•• .•• .• .•.. . . . . . . . . . • . . . . . . . 5/9.95
SBA·300·2 Optional C IV crystal fiber
(400 cps) / lb. . . . . . . . . . . . . . . . . . . . . . . . • . . . $/9.95
Export 1II0del available f or 115/230 volts A C, 50·60
cps .. write for prices,

5B.)00 SPECI FIC ATI O NS -F, eq n n c: y . ange (megac:yelet): 3.5 to 04.0 ,
7.0 to 7.5, 14.0 to 14.5. 21.0 to 21.5, 28.0 to 28.5. 28.510 29.0. 29.0 to 29.5, 29.5 to
JO. l nt e, m ed ia te frequency: 3.395 meoac:ycles. F,equen!:y Ih,blllty: l ess
tean 100 C:PS per hour encr 20 min . wa, mup under normal ambienl conditions.
l eu than 100 cos for :I: 10",", line vetteoe vadalion. V ilua' d ial ac:!:u'acy:
Wllhln 200 cPSon all bands. Ele ctr ica l dia l a ccU'acy: Within 400 cPSon all
bands alter calibra tion at n<.>a« ('_1 100 ~c PO,nt. Ba c:k la .h : No more than SO
ecs. S en. illv it.: l ess Iha n I mic,o~ t 101" 1 ~ ab siQnal OluS noise-to-noise
,atio lor SSB aper-al ion . Mode . of ope'ation : S"itch selected; lSB. USB.
CWo AM. S e le c:t iv ity: SSB: 2.1 kc at 6 ee down. 5.0 kC at 60 ee down {crystal
lil tet" w ccuen. AM: 3.75 kC: al 6 db down. to kc a t 60 db do .... n (CfYstallillet
available as ac:cessory). CW: 400 CPS at 6 ab do ...n. 2.5 kC at 60 db down
(crystal Ilitef avai lable as accessory) . 5pu,lo u. , .. !)On.. : image and IF re­
jecl ,on better t han 50 a D. InlefMI SOUftOUS s ignals be low eQuivalent antenna
input of 1 mtcrcvott. Audio , ..pon . e : SSB: 3~ to 2450 CDS nom inal al6db.
AM: 200 10 3500 CDS nominal a t 6 db. CW: 800 to 1200 CDS nomi nal at 6 db.
A ud io output Impedan!:e : UnbalanCl.'d nominal 8 ohm speaker and nig h
impedance eeeccecoe. Audio o utput !)Ow,, : 1 watt with less than 8% dis_
tortion. Antenna input Imped.. nc e : SO ohms nominal. Muting: OOen ea­
lerna l ground at Mute socke t. c,.st..l e..llbr ..to, : tOO kc crystal. F,ont panel
contro l.: Main lu ni nO dia l: lunction SWi tch: mode switch; AGe s.... itch: band
sw,tch; AF gain co ntrol: RF ga,n control: oreselector, Dho'" lack. Re..,
.. pron co nnectio...: Accessory POwer o lug; HF a.,lenna: VHF It antenna:
VHF f2 anlenna; mute: spare; anti ·tr io; 500 Ohm; 8 ohm SDeakef ; line cord
socket: h~erod:tne oscillator outout; HAO oulout: BFO ou lou!; VHF converter'
swllch. Tube co m plement : (II OOZ6 RF a mplol ,l!r; II I 6AU6 Heterod yn.e
mixer; 1116AB.l Helerody ne oso;; llatOf; (I16AU6lM OSC.; (1) 6AUEi lMO mixer:
CZl 6BA6 IF amolilier; 11l6AU6 Crys'tal calib rator; (1) 6HF8 1st aud io, audio
ou tout; (1) 6ASIl Product Detector BFO. BFO Amplitie , . Powe, s u pply:
T,ans lo rmt:' opera ted with stuccn diode rectiliers. Power requl,emenbl
120 volts AC. SO/OO cps. ~O watts. D im e n, io ns : 14..%' 'II x ex· H x 13X· 0 ,
Net we lahl : n ibs.

FREE CATALOG
See the wide array 01 Heat hkit A mateu r RadiO Equipmen t available at
t remend ous dc-t t -voursert savings! Everyth ing you need in "mobile"
Or " f illed" stat ion gear WIth full descrip tions and specificat ions .. .
Send for Fret! copy!

For further i n for ma tio n. ebeek n u mber 25. on pait~ t t u
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HEATHKIT"
SB-400

SSB
TRANSMITTER

$32500

• Built·in powe r s u pply • Complete hansce iv e c apab ility w ith 58·300 Rec e iver • Linear master oscillator
frequency control • Buill-in antenna chang e -o v er relay • All crysta ls s u p p lied for complete 80-10 m eter cover­
age. Automatic level conhol for h igher talk power , m in imum d istortion • 180 watt s PEP 5SB, 170 watts CW
• Crystal filter typ e 5SB generation. Operates 5SB (upper or lower side b a n d) & CW • VOX & PTT conhol
in 5SB operation, VOX operated CW break-In us ing CW s idetone • CW " s hi ft " lransceive operation to elimi­
nate transceiver chasing • Crystal controlled heterodyne oscillators • t kc dial calibration-tOO kc per dial
revolution • Dial bandspread eq u al to 10 f eet p er megacycle • 500 kc coverage p er bandswitch position •
Switched 120 V AC lor e xte rn a l ampl if ier antenna relay. Sturdy , lightweight. heavy-gaug e aluminum con­
struction throughout • N eat . modern "Io w-b o y " st y l i ng

Here it is . . . the new Heathkit 5B-4oo Transmitter
· . . second in the exciti ng new Heathkit series of
Deluxe 55 B Amateur gear ! Following the sa me high
standards set by the Heathkit 5 8-300 Receiver, the
new S8-400 Transmitter now otfers a matching
counterpart that permits complete transceive opera­
tion wi th a host of advanced engineeri ng design fea­
tu res for unmatched performance, ve rsat il ity and
operating convenience!

Unique mechanica l design prebuilt Linear
Master Oscillator (LMO) built-in heavy-duty
powe r supply . .. sturdy chassis construc tion ...
beautiful modern styling . .. and powe r-packed per­
fo rmance a re just a fe w of the many features that
make the 5 8-400 your best buy in an SSB Trans­
mitter ! Order yours today for " Deluxe" communi­
cations at tremendous do-it-yourself savings ! "
Kit 5 8·400 . . 33 Ihs. . . Write fur credit deta ils. 5315.00
Export model ami/able for 115/230 volts AC, 50-60
cps .. write for prices,

5B-400 5PECIFICATION5-(m in lo n: sse (uDDer or lower si deband)
and CWo P ower input : 170 waUSCW, 180 watts P.E.P. SSB. Pow.r o ut put ,
100 watts (80·15 mf' tersl. 80 walls 00 meters). O utput Im ped a nc.: 50 to 75
Ohm-less than 2:1 SWR. Freq uen c: )' r. ng e : (me ) 3.5-4.0: 7.0 ·7.5; 14.0-14.5:
2t.0-2 t.5; 28.0-28.5: 28.'5-29.0: 29.0-29.5; 29.5-30.0. Freq ue n c: y s tabili t y : l eu
Irla n 100 COS oer hr. after :!O min. war muo under r>Of mlll ambi"nt cond Itions.
less tnan 100 cos lor ± 10% line voltaq.e ", .,.-i al,on. C all i.. s u ppresslon: !)5
db below oeal< Ot> lpu t. Unwa nt ed s ideb.nd . u ppressio n : 55 db a I l<c.
In t er modu lat ion dis tort ion : JO db below peal< ou tout {two-to ne teen. Ke y­
Ing cha.a ct er ist ic: s : Break-In CW pro", ided by ecereunc VOX lrom a l<eved
tone (Grid block ~ ey i n"l . CW .Id . t on e : 1000 CP S. ALC charac:terl.tlc:. : 10
db or eeeete- @ 0.2 ma final gr id current. Noi. e le v.l : -40 db be lo-N rated
carrier. V I. u. 1 d ial a cc ..,ac:y: W,th in 200 CO" (all bandsl. Elec:b lc: a t d ial
ae:c: u. a c:y: W,l rl ,n .l.OO CDS on a ll bands lIter c:alibration at nearest 100 kc
ecter. Bac kla s h : tess than 50 cos. O . c llla t o r feed-through /mb .r prod­
u cls: 55 db be lOW rlted ou tout teccect 3910 kc: c:rOSSO",er which is 45 db).
Har m o nic rad iat ion : 35 db below ratf'd outout. Aud io In put : HiOh im­
pedence microphon e or pllonf' paten, A udio frequ en c: y re s pon. e : 350 10
2450 cos ::l:. 3 db. P o.... .. reQu ire m e nls: 80 wens S TBY. 260 wattsl<ey do .....n
o t20 V AC line. Dim e ns ion s : 14.W W ~ 6"" H l 13X' D.

WATCH FOR THE N EW 58-'00 ALL.BA N D
SSB TRANSCEIVER S OO N TO BE RELE ASED !

0 Enclosed is $265.00 plus H eath C o m pany . D ept . 9-9·'
po stage . Please send 5B· Benton Harbo r, Michigan 49023

300 Receiver . o Please sen d Free Heath kit ca ta log.

0 Enclo sed is $325.00 plus
postage . Please send 58. Name
400 T ransm itt er . ( PInw P"nl l

0 Enclo sed is $200.00 p lus A ddress

postage. Please send 5 8-
Cit y State200 linear A mpl if ier.

r-------------------------------------------@ ~~~---1
I
I
I
I
I
I
I
I
I
I
I
I

Zip I
I

P" u ' " a nd SPfoc: ,t";.al,on" sub'.CI IO chaonQI .. ,lhOul eet-ce. AM· I UR IL ~

26 • co •
F ur f u r ther info r mat ion . ebeek n umber 26. on p811e 110
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#3 IN THEHEATHKIT
8SSB

SEIIES

58·200
LINEAR

AMPLIFIER
AT ONLY

~

$20000
I

. 1200 watts P EP 55B-l000 watts C W . 80 through 10 m eier band covera g e . Bu ilt - in SWR met er-a n te n n a relay
sol id-state power su p p ly . Automatic Load C o ntro l ( A L e) . Sh i elded , fan- cool ed a m p lifier com partment . Pre­
t u ned cathod e in p ut c ircu it _ C irc u it breake r protection-no fu s e s . 120 /240 vo lt o perat ion

Complete Operating Ver!!iatilit), ! Compact an d ligh t­
weigh t the 5 8 ·200 is an ideal companion fo r the SB-400
T ransmitte r, the soon to be released SB-l oo T ransceiver
a nd nearly all othe r popular SS B & C W exciters in use
today! Po wer supply operates on either 120 o r 240 volt
po wer so urces fo r usc anywhe re. When yo u go " hig h
po wer" choose the S8·2OO for extra va lue , pe rformance
and depend abil ity ! .
Kit S8-200, 38 Ibs., $20 dn ., $17 mo. . • • • • • • . . $200.00

5B-Zoo SPECifiCATIO NS -Ba nd co....r. g . : 80. <10. 20. 15 & 10 meters.
Ma . lmu m pow.r Input : 1:2'00 ....alts P.E.p. sse. 1000 ....a tts CWo Orl... lng
po.... . r r.qu ir.d : 7010 100 watts, d~pending upon l r~uency. Dut y cycl . :
558. conl,,"lOu' voice modulation; CWo 50% (key down lime not 10 hceed
5 mln.l. T hird orde, di . tor l ion : 30 dtl or eeuer a t 1000 watt, P.E.P. O utput
Imp.d.nce : 50 to 75 ohm unbalanced; ",lFiable Di-oulDut c ircul1 . SWR not
to e.ceed 2:1. In put imp.d.nce : 52 ohm unbalanced; broad·ba nd !)reluned
Inoul ci'Cu,1 rf'Quires no lunlnO. Met. r lunetion, : 0·100 rna grid ecrree r,
0.1000 me olate current. 0·1000 relah"e DOwel'. 1:1 to 3:1 SWR, 1500 to 3000
VOlts hioh voltage. f ront pa n. ' co ntrols: Load; Tune; 8and; Rela t,,,e POwer
Sensil,.,Iy; Meier ,w,tch, Grig.Plale-ReL Powet'·SwR·HI/; and POwet' Switch.
on loll. T u b. complement : Two 5n·e/T·160l (in Oil.allel). P ow. r I. quire .
m . "t. : 120 "0115 AC @ 16 .mDeres (moJ • •I. 240 volts AC @.. 8 ampet'l.'S (max.)
C . bin. t , i • • : '.X· IN or. 6"" H Ie 13Yo' O. Net w eight: 35ltls. .

H andso mely styled to match the Hea thkit 5B-3oo Rc­
ceiver and 5B-400 Transmitte r, the new 58-200 is a
completely self-conta ined desk- top K W Linea r tha t
provides globe-ci rcling SSB power a t tremendous
sav ings!
1\1al1)' Adv unccd-Deshm Features ! Inco rpo ra ted in the
5 8·200 is a pre-full ed cat hode inpu t ci rcuit for maxi­
mum efficiency and low disto rtion . . . ALe output for
automat ic exciter control ... a rugged, wel l-ra ted solid ­
sta te power s upply, protected by circuit-breakers ( No
fu ses to replace or wo rry abo ut) . .. two heavy duty
572 B /T·I60- L fin al ampli fiers, fan-cooled for maximum
life . .. complete shie ld ing for maximum TV I protection
and sta bility . . . plus a built-in SW R meter a nd antenna
relay for full operating convenience . Antenna is auto­
matically transferred to the exci ter when the Linear
is switched "off".
Q uali ty' Built Tbrcughc ut l A heavy-ga uge one-piece
a lumin um chassis. partit ioned for extra strength and
isolation of circu its . . . usc of high q ualit y we ll-rated
components .. . and clean circuit layo ut all contribute
to assure extra years o f dependable, trouble-free per­
formance.

1. Two heavy-duty S72B / T-160-l tubes in para llel 2. Sepa­
rate pi-network output coi ls tor 80-20 meters &. 15-10 meters .
3 . Pretuned cathode input circui ts 4. Long-life silicon high­
voltage rectif iers 5. Con servat ively rated 120/240 vo lt power
transformer 6. High capaci t y (125 mfd ea .) vcuece-dcubter
filler capacitors 7. T wo ma nuel-reset circu it breakers for
power supp ly protect ion 8. Switched panel meter measures
S WR, Rei. Pwr ., plate current, grid current, &. hi-voltage
9. Fan-c oo led final amplifier compartment for long tube life.
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A TWO-BAND
SSB

TI(ANseE/VEI(

BY E. KIRCHNER*. VE3CTP

Front view of the 80 and 20 mete r s.s.b. t ransce iver.
Controls are, fr om I 10 r, U CIIVU GA IN, FUN CTION

$wITCH, M IKf., illY and PH O NI jocks. tU lVU TUNi. O n
the right top is the ~.A TU NI a nd below is the ...... .
LO ADING. The bo nd switch is on the left of the cabine t

and not visib le in th is photo.

This compact s.s.b. transceiver was built for fixed or mobile use on 20
or 80 meters and is in the 100 watt class. It incorporates such circuits as
amplified voltage doubled c.v.c, in the receiver and o.I.c, in the

transmitter section.

I
T should be pointed out that the foll owing h

not intended to be a step by step construc­
tion article as exact dupl ication of this unit

will be difficult because certain surplus parts were
used which ma y not be read ily ava ilable else­
where. It is hoped howe ver that the description
of the circuitry and the general physical layout
will be helpful 10 those who are contempla ting
the homebrewing of a transceiver without going
through experimental breadboarding first.

Basic Circuit

A block diagram of the uni t is shown in fig. I .
In receive position a 14 me or 3.5 me signal is
fed to Vu. amplified. and fed to the mixer V:i .
Here it is mixed with the signal from the v.I.o..

· 1 Andirondack Avenue, Agtncourt . Omarto. Ca nada .

V; . which covers the range from 5 to 5.5 me.
This results in an i.f. o f 9 me. ( 14 me - 5 me
= 9 me, 14.5 me - 5.5 me = 9 me. 3.5 me +
5.5 me = 9 me. and 4 me + 5 me = 9 me.) The
i .f. is fed through the 9 me filter which has a
bandwid th of 2.5 kc at the - 6db points. T he out­
put from the filter is amplified by Vl n and V I I

and then applied to the product detector V 1:1.

Here the received signa l is mixed with the carrier
derived from V I. The resulting audio is amplified
by VI~A and VI ;). The output from VI ;'") is fed to
ei ther headphones or a speaker.

The i.I. signa l is also fed to V 12 11 where it is
amplified and rectifi ed in a germanium diode
volt age doubler circu it. The resulting negat ive
d.c. is used as a bias to contro l the gain of the
first i .I . ampl ifier V 10. T his a.g.c. system is very
useful in roundtable QSOs and mobile opera-

'.•,>Ce
" .....

.,......

..."..A GC. Amp_

I,
I: '
I
,I ', I I

.' I IH .~ ~.~ ,-.,.,...---,.j[j ~4 H••""........

••
"'"A .F Amp.

"Vl>-
v, • '. '. '" " v,

""" rseo - .... .." . ,." ecce
.<~ ElolM048 o. '.. - - ..... Do _ ,~ i, ,

0
,

• ,
0 , '., , OOLO, ,

lie, ,,
I,
I, '.I ...-------:1 ....."--

'8'
------ --., I ".

f ig . l - Block d iogro m of th~ 20 and 80 m~t~ r s.s.b. tranK~i ...e r, The tronsmit pot hs or~ show n in solid l i n ~s

while the rece i...e paths are shown with dolled lin"s.
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Top view showi ng lo­
cation of mo jo, (am­

pone nts.

tion where the strength of the incoming signal
varies widely.

In the transmitting position V~ amplifies the
audio signal derived from the micropho ne. T he
output from V:! is fed to the ba lanced modulator
VI which also generates the carrier. T he carrier
is balanced out and a double sideband signal re­
mains. This d .s.b. is applied to the 9 mc filter
where one of the sidebands is rejected. T he re­
main ing single sideband signa l is am plified in V:1
and fed to the mixer VII where it is mixed with
the v.f.o. signal. As the v.f.o. covers the range
from 5 to 5.5 mc the resultant frequency bands.
after mixing in V ll are : 9 me + 5 mc = 14 rnc,
9 me + 5.5 me 14 .5 me (20 meter band); 9 me
- 5 me = 4 me, 9 me - 5.5 me ~ 3.5 me (80
meter band) . The output for either of the two
bands is selected by the tuned circuits around the
driver V .... amplified. and fed to the final ampli ­
fier. V II.

A portion of the r.f. voltage developed at the
hot end of the pi-ne two rk is rec tified by V .t" and
the resulting negative d.c, is passed through a fast
attack-slow release R -C network in the circuit of
diode V .. ~ . This d.c. is applied as a control bias
to the 9 me s.s.b. amplifier. Va. A delay bias at
the cathode of V III is so adjusted that it starts
co nducting only when a certain r.f. voltage level
in the plate circuit of the final amplifier is
reached. A compression effect results which auto­
matically compensates for too high a signal from
the microphone which would otherwise over­
modulate the fi nal. Ove ra ll talk power is thereby
increased whic h is a desirable feature for a low
power unit. This system is also known as a.l .c.
(for automatic load llevel control) .

Transceiver Problems

As can be seen from the circuit diagram
C:1\.M.(·. is a ganged tuning capacitor and is

Bo ttom yi"w of !IUt t. llauis shows the compact wiring.
The I A.ND5WITCH extend s Clu Cln the chCluis and an ex ­
ten loio n shaft brings it oul on the left side. Note the
two crystals on the first switch wc fee, Changing bonds

a utoma tica lly selects the cor rect sideband .

taken from an A RC-5 receiver (3-6 me version l.
The center section is used to tune the v.f.o. over
its range. All plates except three were removed
and the rem aining plat es were cut down to give a
fai rly linear dia l. The other two sections are used
to tune the pla te circuits of mixer V'I a nd the
receiver r.I. amplifier V j4. From the section
which tunes the plate circuit of mixer Vn all but
two plates are removed. From the section which
tunes the plate circuit o f V14 all but one plate
are removed. The remaining plate of this section
is cut to yield good tracking.

The sense of direction of C3.'.Band C for tun­
ing the 20 meter band is the same while in 80
me ter band operation the sense of direc tio n of
C:IR is reversed in respect to C:IA and C:w. There­
fore. these sections are disconnected from their
circuits on 80 meters by switch S:!Jl and S:!,.. How­
ever. due to the relatively low Q of the pi-net­
work. the receiver is sufficien tly sensitive. even at
the band edges, when L, and L j are peaked at
3.75 mc.

The transmitter covers the whole band with
more than enough drive available. The drive
actually had to be reduced by inserting an addi­
tional cathode resistor in V", when operating in
the HO meter band.

Extensive experimenting was done with the in­
pUI circuit of Vj4. The writer feels that optimum
performance here can only be accomplished by
using a separate tuned grid circuit. As mentioned
befo re. the Q of the pi-network is too low for
proper matching to the grid of V II . However the
elimination of this extra tuned circuit is too
tempting and it is felt that the present solution
is a good compromise.

Another problem in this stage was the coupling
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Fig. 3-Circuit of the fi...ed o perClltion powe r supply
a nd fil ame nt wiring fo r the tra n«eiver. Th e diodes o re

ra ted for ~ ompe re ot 800 p .i.v .

th row type, It is energized by applying 12 volts
to its coil through a push-to- ta lk. switch in the
microphone, One set of contacts of K I removes
the B plus from stages not used when trans­
mitting and applies it to stages in use. The second
set of contacts connects the cathodes of the
driver V Jot and fi na l ampl ifier Vn to ground,

T he balanced modulato r. VI. is unba lanced in
the c.w. position of switch SI when transmitting.
T hus. the carrier is not balanced out and is partly
passed by the filter to the following stages. If
the balanced modulator were left in this condi­
lion when receiving, the carrier would also be
ampli fied by the i.f. stages VIII and VIl and the

of V H to the pi-network. When in transmit posi­
tion a high r.f. voltage was present at the grid of
J' H and many tricks were tried to prevent grid
current from flowing. ( high negat ive cu t-off bias.
ungrounded ca thode. extremely small coupl ing
capacitor etc.) . But the only safe solution ap­
peared to be a small relay ( K '!,) to ground the
grid of J' H when transmi tting.

The switching from receive to transmit is per­
formed by relay K I which is a three pole double
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CJ, C,-See text under Adjustments.
CJ ABl.-ARC·3 tuning capacitor modified a s expla ined

in te d .
Ll-45t # 38 on ~" die . slug tuned form.
L2- 12t # 30 on ~" dle . slug tuned form.
l J-60t # 36 o n W' d ia. slug tuned form.
l , -22t # 24 on %" d ia . slug tuned form .

l s-Air dux-82OD10, 1" d ia . 20 a nd 10 t.p.i. See ted.
"'-28t # 26 an ~" d ia . ceramic farm.
L7- 12t # 30 on W' dte . slug tuned form .
L, - 4S t # 38 on ~" d ia. slug tuned form.
PCt-5f # 16 on 33 ohm 2 wott resistor.
Zl-9 me fi lter Model F·9000 complete with 2 crystals.

e. R. Snelgrove Co ., ltd ., Don Mills, Ontario, Canada.

a.g.c. stage. V 1 ~ 1l would constantly supply a nega­
live control bias to VIII reduci ng its ga in consid­
erably. Therefore the balanced modulator has to
cancel the carrier when receiving c.w. The th ird
se t of contacts of relay K I performs this switc h­
ing act ion (i n the c.w. position ) .

Construction

As can be seen from the photo ( to p view of
chassis ) all parts a re so arranged as to create the
shortest po ssible signa l paths fo r all r.f. leads.
The only exception is the lead from the plate
circui t from V l t to the mixer V rl• To eliminate
instability of the r.f. stage. Vu . thi s lead consists
of min iature coax. T he capacity o f th is lead is
part of the tuned circu it in the plate o f V u .

Six controls arc brought out th rough the front
panel . The band switch, S2. is brough t out at the
left side of the cabine t. The speech amplifier
P 'z) and receiver audio (J'1:!.t.. VIO) have fixed
gain. The two balancing controls for the bal­
anced modulator a rc internal screwdri ver adjust­
ments.

All ground connectio ns are soldered d irectly
10 the chassis which was fabricated from # 20
gauge sh eet steel and then copper plated . The
copper plating. while inexpensive. has many Ob4
vious advantages.

A double front panel of alum inum is used.
T he inner o ne consists of YK " thick hard alum­
inum fo r stabili ty. A 1/ 16" th ick panel covers
the counter sunk screws and gives the unit a pro­
fessional appearance. The paint ing ( two shades
of light grey ) was done with spray cans ava ilable
in hardware stores.

Parts Modification

Ot he r tha n the ARC -S tuning capacitor th e
only other parts requiring modification are the
i.f. transformers 1'1. T2. Ta. 1'<1 . T5, and r-. These
are all 10.7 me transformers . For Tv proceed a'
follows: Remove both coils and disconnect the
molded-in ca pacitors at the bottom plate. Wind
a new co il with 20 turns of #26 enameled wire

[C ollti"ued 0 11 page 96 )
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Spring, 1964 CQ V.H.F. Contest
BY BOB BROWN.* K2ZSQ

T
IUS spri ng's contest was full of surprises
for all concerned. After computing the
scores and reading over the logs and com­

ments we a pprecia te the astonishing turn of
events which tool place on the weekend of May
2-3. I suppose most of us expected the Penin­
sula Amateur Radio Club of Bayonne. New
Jersey. (WA2VLR). to hang on to the prized
High Honors Trophy awarded them last year
fo r top score in the Club Aggregate division .
And they certainly fou ght for it. But a surprise
contender. the MI. Airy VHF Society of Phil a­
de lphia edged them out by 205.136 points and
the final tall y wound up like th is: MI. Airy­
1.3 16.528; Peninsula-I . I I 1.392. Although the
gang manning the PA RK's sta tion, WA2VLR.
will still capture the All Band. Multi-Operator
award. they must tearfully pack up their beloved
Trophy for a 365-day stay in Philadelphia, where
it will be up to Mt. Airy to defend it next year
or suffer a similar fate. Our hats off to both
groups.

In spite of some severe rain storms in many
sections of our country that weekend, scores
reflected a much larger contest activity this yea r
than last and genera lly higher po int totals. Per­
haps the most encou raging sign is a marked
interest by v.b.f.-oriented clubs in our Club Ag­
gregate division, begun last yea r for the first
time. This yea r's clubs almost double last year's
in number a nd in the percentage of individua l
club members participating. On the whole, it
was a healthy contest.

Scanning the results, you'll note WA4GJ U14
ca pturing the Tennessee state award (through
the proverbial "rain, sleet and snow"). W8TTUI
8 walking away with West Virginia, K70QP 17
taking \Vashington state, K IPLXI t snaggi ng the
New Hampshire certificate with 140,220 points
on both six and two meters, K9DZK /9 runn ing
away with the Indiana honors (on s.s.b, no lessf ) ,
and K4ZMQ /4 who deservedly took the Georgia
certifi cate after a rough battle with Mother
Nature for rights to operate, \Ve were pleased
to lea rn that '4Z1\lQ won out. through sheer
endurance more than anything else.

For the second yea r in a row now. the Zephyr
V.H.F. Society came out on top in New Jersey
competition. Th is group. opera ting under the
call W2LST, not only again won the certificate,
hut topped last year's score with 708, 180 points!
It's going to take some real opera ting 10 beat
them next year,

A surprise to no one was K2SWI's 585.600

·c/o CQ, 14 vanaervemer Ave., Port \\'a~hin~ton, L.I.,
N.Y.
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poi nts on six meters alone. winning the New
York sta te award. They had a good lead ea rly
in the contest and held to it throughout and
didn't neglect a brief openi ng that almost no
one else reported !

The highest score of all in statewide com­
petition was by W3MFY (conveniently enough
a Mt. Airy member. ) His accumulati on of t 10
counties and 375 contacts (si ngle-handed) on
six, two and 220. yielded 990,000 points-the
highest yet recorded in th is contest. Last year
W8HB l /8 in Ohio accumulated 936.240 and
at that time we ventured that their score would
hold as "tops" for ma ny a yea r. Not so! Our
compliments to Pres Funk, W3M FY. for a ter­
rific job!

Notes & Comments
WJ.\l F Y-Very excellent conditions. D id net notice

any poor opera tors. but d id not ice many low er scores .
Thoroughly enjoyed the contes t! . . . W A5A VA-Had
10 share time with bahy-sjtt ing duties. Maybe more
operating time can be scheduled next contest- III ! . • •
WI QXX-Could have made ma ny more contacts if t be
....eak a.m. stations in the noi se level would learn that
there is st ill such a thing as c.w. • • • K4JWZ- Conditions
generally the worst I have eve r seen in a v.h.r. contest . .•
WJETB-A "tun" contest. I like the exchange of cou nty
idea. Would like 10 see all hams have name of cou nty
printed as pa n of Q5L card ...

K8/W DU / 8- How about a new award such as the
" You Lose Because of Geograph ic Loca tion Aw ard?"
Maybe now that someone knows there is life in the
Frozen wastelands. we might Bet some Q50 ·5. After a ll,
....e're only SOO miles north of Detroit! . .. W A 9EPD­
No hours multip liers should be allowed • .. K JAKR-

Rob little . W3ETB, haln 't min ed a v.h.I. (Ontelt for 0 1

long 01 at lea st ,his writer can remembe r. H.r. he Is
caught in the act by junior op Dave using the temporary
contes' layout. Rob's one of those lazy fellows who
ee tts " CQ" on a pre-recorded tape. Ap parently, how-

. ...er, it producesl



General Competition Ala llea VE3V Mj
W MK NC/ V E3 6' 13 22 2 24,310
KL7 8 1 3 6 30 VEJCCS • 33 10 11 2 4314

This group includes multi-operator VE3BTOj
stations using only one band and a ll Culilornia VE J 17 , 10 2 1700
sinF:1e operator ..tat ions regardless of W6YIO .. 16 11 2 23 ,120 VE1HNO v • , 2 3M
band or hands u ..ed . Numbe r groups W H6KA I' " 16 II 6 10.032
after ca ll leite rs denote the Iollowlng : WUflCKT . 43 13 I. 2 9177 Colorado
numbe r of co ntacts ; number of coun. W H6AG M ., 7 rv 2 74Kl KtlFlI Q/ tl ., 17 24 6.2 4Jo1 .4"iO
tit's : hour mu ltiplier: band ( s ) opc r- .... t>STl /6 " 6 , 2 ) 420 WAltIIVF ., s ,•. 4 XIJ1l
a ted an d lina l score. WN6J 1.0 I. 1 \I 2 ,.,

W6Tl • 12 • • 2 102 Conn.cticut
K1WVE . 101. JI " 6 ~S, 125

Ala ba m a Canada .... I RTS 70 21
" 2

33,f11j
K41UJR •• .8 14 19 6,2 32,jHj V E3CXK 6. 17 11 2 24,926 W N IA Nn " 16 14 2 15,400

Octobe r, 19 64 • CQ • 33

Here ', the Ind ia na state Winner WA9FAF who helped
operate station K90 ZK /9 on six meters from Ele pha nt
Hill, right ou tside of Connenville, Ind iono . And ho w's
thi s fo r g ro und wave : Con tact between K9DZK / 9 and
K1PQY, Worce5ter County, Mon? Thot' s just 0 smc tter­
ing of whot these boys are doing no wadoys with

sidebond.

. 1.31f.,~1K

1,111.392
903.0~7
JI,56Jloo
7 I Q ,~~9

67J1 ,21O
6~K ,752

J 7 1 ,1~0

292X~0

275.414
2MI,5 J6
260, 190
21J ,1f>0
204.1~O

196.202
178,500
155.115
140,210
121.K72
127.776
11 7.260
IOS ,995
100.214
99."""
SR.IM
62 .h24
52.114
49 ..' 00
47 ,j50
4UflO
31,1 jO
36,960
24.926
14.1jO
17.899
14.710
13.300
13,171
12,319

7308
4'00
m iO
4314
1482
313
192

fro m my QT H . .. W SCCI-M ost act ive v .h.t . contest
in the area in year!'>. The work in putti ng up the stacked
I l over II six meter bea ms pa id o ff in groundwave and
DX .. . KI N A Y/I - Com pe:ti tion in Ma lne is greater ;
more stations on the a ir . ..

K8BH H-First time I've worked a contest on six.
Much more activity than on two! . . . KB6BU T-lgn i ­
n o n noi se from passing ca rs made me ask W N6JD K
to repeat his ca ll 5 times. H o pe to work the Cull 24
hours next year.. . KJUSC- H eard many stations I
never knew existed. Will look fo rwa rd to next contest . ..
W 8RPA-Why not have a s.s. b . v.h.r. co ntest some week ­
e nd? • . . K4CSII-Don't have the contest on the Ken-
luck y D erby weekend! It ' s tough he re in Louisville .
W A 'HVF-Very little stx meter activity here .
WBIECR-Conlest was tirinlt, but a lot of fun . H ad
opportunity to work K I YLU , who I worked twO years
ago as a Novice, but the hi ghlight was being the fint
two meter station to work K2U S at the New York
World ' s Fa ir. . .

Club Scores
Tota ls are computed by adding all individual member

tota ls. which a re aha entered separately in th e o ther
caresones. An en~ra'ed tr ophy is awarded hy CQ on
a ro tating basis to the o verall hi gh scoring club.

~h . Airy VII F R.C ., Inc . ( 1' ;1, . )
Peninsula A.H . Klub ( N .»
Reading R .C. I Pa. ) ... .
M o nta chuset A .R .C. ( Mass.)
Zephyr VHF Society, Inc , ( N J .)
xtounratn Top VHF R.C. (N.J . )
nutter County VII F A . ( 0 . )
Cleve land 50 ~fcDX C . ( 0 . )
Crawford H ill V HF C. (J"'I .J .)
Dallas 6 vteter C. rTex. ) ..
lick ing County V IIF C. 10 .)
Tri-State College A .R.C. (Ind .)
Ma rion V H F H i-Ba nders. Inc. ( 0 .)
T he A LA VHF Society rConn.)
Sill. a nd Two Ha m C. 1111.) .
Rocka way A .R.C. ( N .Y.) .
Dayton A .R .A . ( 0) ._
Ha mpden Count)' R.C. ( Mass. )
B ur fin gton A .R. Society (N.J .) . . .
Morris R.C . ( N .J .) . .. .... .. .
Cleveland A .R.C. t Tenn. j .
Centerville H .S. A .R.C. t o .) . . .
Michiga n State U. A .R .C. . . .
M t. Ruck VHF Societ y ( W.Va . ) .
Sill. Meter Club of Chjcago . .
lI i1l to p A .R .C. (0.) , .
Lanter -Land A. R.C. t Ga.) .
Oxford Furnance V HF C ( Va.) .
Case A .R.C. (0 .) . _. . .. .
Indiana School for the Blind .
Kentuc jdana R .C . . . . .. .. .
Thumb a nd Elbow C. {Conn.) .
Windsor A .R .C . (Ont.) .
Central N .J . VHF Society .
Trianltle A .R.C. ( N.C .) .
Suncoast V HF C. ( Fla .) . . .
Seneca Drums A .R.C. ( N.Y . ) .
G reensboro R.C , (N.C.) , .
Corona G ang A .R.C. (Ca liL) , .
Five Towns R.C . ( N .Y.) , .
Denver H a mste rs VH F C, (Coto. j
Lawndale Roys Club ( III.) .... .. . .. .. . ..
Ntaara Pe ninsula A .R.C. (O n1.) .
VHF Hill-To ppers (CaliL) .
Un ive rsity of N .H . A .R.C. , .
Riverside County A .R.A . ( Ca lif. ) .

xu. Airy VH F Radio Club
. . . W3M FY 990.000

. ... WN2KD D 50,400
. WA2VLR J.J I 1.392

HIGH SCORES

Club
General
Novice .
A . B . ~1.0.

li ke your scortna best of a ll. But let's use (j "n next
time .. . K 8Z ES- T ime spa n is exce llent- Don't change
it ! I must comme nt o n the excellent coopera tion o r those
nO( in the conte"t but were giving out poin ts . . •
JJ'AHfTP-Next year I hope to be on top ot the moun­
tain!"> that surrounded me this time ... K I W I/S/ I ­
D isappoi nted in activit y in this neck o f the woods.
First time o pe rat ing from Durham, N .11. I d id hear
Fred. WA2FSQ, in Fort Lee , N .J .. early Sunday morn­
ing on two meters , H is sfgs were j x3 on a .m .

W A 9FJ W - A leaky tent helps keep yo u awake ...
K 3IWK-This was th e best CQ contest th at I've oper­
ated yet •.. in more ways than one. I heard VE3 on
c .w. a nd WA9??? th at just came in a nd out . Could n't
turn my beam fast e nough ... W6YIO-A much more
fa ir scoring system th an the other v.h.I. contest !'>...

K IRQ E-Po wer mu ltiplier should be cha nged , splitt ing
powe r up between ba nds. . . WA6RTM-Where was
everybody? weamer was lousy. Our QTH was on my
1200 acre ca ttle ranch in back of my bouse on 1400'
mountain . Hut no acti vity . . . WB6CG ,\f-O\lera ll. a
very good co ntest . .. KI Y L U j l -Much better ac t ivity
than last yea r. Count ies a re beuer fo r v.h .I. than A RRL
sect ions. . .

1Y3CCH/1- Loca ted porta ble on top of ~I I. Penn.,
Reading. Pa .• 1100' a bove sea leve l. It was I 'n) ' cold...
II'Alj,.-RL/I-We were here ; o pe nings weren't . Wait till
next year. . . WIQQ /I-NOIe relative lack of activit y
o n part of VE2's and VE3' s upon whom I depe nd great ly



140,220
313

70il ,um
292,320
129,96 11
127,872
121,116
50,400
41,860
24,150
21,420
17,483

8419
3100
2200
700
40S

Idaho
K7MFA .. 2 1 2 6

Nebra.ka
WA"DJK . 8 2 6 6

2880

53. 125
14,438

50,400
24,500
15,400

9139
3190
900
882
192
23

8(1,953

87.330

24,600
1743

tlS,OS5
70.560
54.810
45,900
29,24 1
24.400
13.056
12,375

601>3

l OS
97
26
23
10

I

117.260
S6, I30
63,900

3120
882

174,I!70
49,300
IO.R l1

20

10l ,1H9

101,351
100.224
99 ,600
72.900
71.060
66,600
M ,3RO
40.365
36,960
~6,446

1 7 .2~O
12.31 9

14M2
730

268,536
204,750
174,200
164,600
1S5,2~O

149.408
120.840
101 .670

I 6 2
1 62
I 3 2
232
1 2 6

41 22 6
29 22 6,2
30 24 6,2
13 fl6
792

67 24 6,2
39 24 6,2
35 24 6.2
60 IS 6,2
so HI 6.2.~
56 23 6,2
SJ 24 6,2
37 24 6,2

.19 24 6.2

41 24 6,2
411 24 6.2
40 32 6,2
30 24 6,2
34 19 6,2,B4
30 24 6,1
19 24 6,2
25 23 6,2
22 24 6.2
31 10 6,2

5 24 6.2
9 IS 6.2
6 13 6,2
7 6 6,2

102 24 6,2
109 24 6.2
68 24 6.2
68 24 6.2
51 24 6,2

K3VWT .. 14
K3VWS 13
KHSQ 7
KN 3ZGI 3
W3SlA 4

WA4GJ U /
4 . I JO

K4JWl lOS
K4EJQ 11
WA400G 24
W N4PZB . 14

All Band. Multi-Operator
WA 2VlR 457 102 24 6,2.V.

1,111,3'12
856,MXl
R34,504
393 ,720
315,100
283,920

Gr.at Britain
G2DH V/p 32 9 II 2

Novice Results
W N2KDD 80 21 24
W N8KGS so 28 14
WNI AN B 55 16 14
WN 21NR . 53 21 7
WN 2MYU 29 8 II
WNIBHX 12 5 12
WN4PZB . 14 7 9
WN6JlO . 14 1 II
KN3lGI . 3 2 3

V.rmont
WI QQ/ I . I 1 I 2

T.nn•••••

Texa.
WA5EY D 119 26 22 6.2
KSMI.D .. 112 21 24 6
KSTIQ . . . 87 21 24 6
KSCMC .. 102 20 HI 6
K51VB . 81 19 19 6
K5DRF .. 60 16 22 6
K5AR U . 6H 12 16 6
WA 5A UA 44 15 IS 6,2
WA 5I1IQ . 63 7 II 6

Wa.hington
K70 QP17 82 12 206
W7AN I 31 5 9 6

Wilcon.in
K9YGR . . 8S 25 20 6
WA9EMI 50 II 2 1 6

W••t Virginia
W HTTU / S 91 34 23 6
WA HKJX/
8 7 1 41 24 6

Virginia
K4DTP 116 67 18 6
WA 4JNL . 6S 32 19 6
W A4JWC 31 18 96,2
WA 4MTP 4 I 4 2

KIYLU /I 350
W3CCH /3 319
WH2GSK . 193
W3JEZ/ 3 . ISS
KINAY/I 182

WAflD YD /
(1 ... .... 167

WAIAKF 175
K61XA . . . 166
WA 2SLY . 174
K4LZO/4 I3R
KI UVP/I 116
KINCA " 95
KRIIHU .. 97

W A2GCH /
2 ., •• ". M7

WA2HFL/
2 .. . • . .. IOJ

W8SH . . . 87
K8ZPO/ 8 . 83
K JPVT 81
WIHPM RR
KIRQE /I 74
WA8CYX 74
W82AYV 70
K ISQN 56
W4 DG F . M
WA6PJD . 11 5
WB6CGM 7.1
W A6RTM 19
K7VTM " 12

262
219
160
120

248,400
220,896
178,SOO
94,864
66,240
26,400
19,1 90
17,850

J3,300
9139
7308
7326
4220
3190
812
360

M8.752
371.280
201,096
UI8,16O
140,220
62,624
47.550
36,720
24,500
21.528
11,1 00
14,663
11 ,01 6
10.608
10,340

6592
6300
5565
5038
4800
3563
1080
320

4S

I

585,600

78,750
22,980
20.930
II .S50

8680
8090
S087
4800
2175
2025

219

17.752

69 24 6
59 24 6
35 24 2
44 22 6
40 12 6
16 24 6
19 10 6,2
11 24 (,

S 3 6
S S 6
4 2 2
I 6 2

Oreqon
fll! 12 22 2

North Carolina
K4QI F .. . 15 3S 24 6,2,

I ¥. , -l:'
42 23 19 6,2,h
56 13 23 2
561 1 152
31 16 14 6,2
43 8 13 2
31 10 II 2
24 16 10 6,2
29 S122
1101 10 9 6
7 S 5 2

New York
K2SWI .. 305 80 24 6

W A 2TG C/
2 ... . . 150

K2CBA 156
WIJ2ECR . 110
K20DL/ 2 98
W A2LRO 138
W A 2FUZ SS
W A21GF . 101
WEl2DKF 3S
WA 2SQC/
2 40 19 14 6

W N 2INR . 53 21 1 2
W A 2DRK 29 HI 14 2
WB2HlI S 31 I) 8 2
Wh2FXII . 32 12 9 2
W N 2MY U 29 S 11 2
W21P 13 10 5 2
K2CHS 12 6 4 2

North Dakola
W8FR LI0 I I I 6

Ohio
94 24 6
51 24 6
49 24 6
6S 22 6,2
38 24 6,2
3S 16 6
19 24 6
17 24 6,2,h
2S 14 2
23 18 2
20 19 2
15 17 6,2,~

18 17 2
16 17 6
16 II 6,2,h
t3 t3 6,2
to 18 2
7 12 6

10 t3 6,2,~

10 16 6,2
S IS 6
4 11 6,2,h
2 86
3 2 6

K4MHS .
W A4R EX
WA4ALB
WA4FJM
K4BE
W4B UZ ..
W4LEN ..
W4FDO / 4
W4PEN ..
W4VON

K7ZIRI7

W HCCI . 292
WA80CA 238
WA 8AH U 171
K8ZES . 132
W8KKF .. 123
WRTKP/ 8 10.1
W8ED U ss
K8NLT 72
W N8KGS SO
K8AlO .. 52
K8HVA .. 36
WA 8DZ U 46
WA8IKN . 36
WA8FHP 39
WA 8DKC 47
WA 8GQQ 39
WA 8CLO 28
W8FBP ~3

WA8K AK 31
W8JR N 30
WA81 F U . 3R
WA8DKA 18
WAIUOK . Hi
WA80nv 6

P.nn.ylvania
W3MFY .375 110 24 6,2,1114 990,000
K3ACR 220 56 21 li,2.1¥. 323,400
K3lN U . 153 SI 24 6 234,090
W 3ETB . . 124 SI 16 6,2 126,480
K31WK .. 64 35 18 6,2 50,400
K3LIJ ... 59 19 24 6,2 33.627
K3ZTJl3 39 22 21 6 22,523
W3SNM S3 23 t3 6,2 15,903
K3AKR 29 19 22 6,2 12.122
K3RUH 45 17 12 6 11,475
K3PQH 23 12 14 2 4830
K3PSX 39 7 14 6,2 4771
K31PM 34 23 4 6,I lA 3128
K3CB E 26 7 13 6 2957
K3YIZ 26 7 12 2 2130
K30EA 33 IS S 6 2475
K3USC 24 6 II 6 1980
W3DYX . 22 7 12 6 23 10
K3KBG .. 19 1 7 6 1164
K3MG O . 25 9 5 6,2 1125
W 3MCX . 2 1 li 5 6.2 787
W3WOL 2 1 2 9 6,2 472
W3EYN 17 2 7 6,2 297
K3WQR HI 2 6 6,2 210

K.1ALQ .' 3
3 . 14

W 3LDA . 7
W3UQC . 16
W3CDS 16

94,812
4610

92,400
5t1,368
31,930
36,244
32,640
21,120
11,145
11,595
15,936

6912
5920
4760
1960
10 13
RI O
630
360

6S
S6

49 ,O~ 6

2S35
S40

38,880
14,720
10,260

41 ,580
31,150
29,664

120

S

31,2S0
H ,515

21,120

11 ,220

64,900
59,940
43,824
36,850
28,424

6394
3480

IS

215,215
260,190

2 14,320
11,220

6825
4938
900

20 22 6,2
37 10 6
22 24 I)
23 21 6
22 19 2
IS 11 2

II 12 2
t 3 6

norida
72 18 24 6,2
64 8 23 6,2
36 12 19 6,2

G.orgia
73 32 21 6
21 12 9 6
9 866

WA4 FVD
WA 4EEl ,
W4JTA

K4lMQ /4
K4 UQ\1 .
WA4QON

N ew Ha m p. h ir .
KII'LX /I 12.1 38 246,2
Kl\\'IIS II 10 5 5 2

Kansa.
WOZXO/ 0 7 I 6 6

K.nlucky
K4CSH 83 15 24 6.2
WA4lDP 42 27 18 6

Michigan
WARCDF 90 39 22 6
WA8IlV/
8 . .. 11 8

W8RPA II I
WflRDV (13
K8VEX 61
WRVR II .. 68
W8CLII 31
WA 8J EI 29
K8MDU/ 8 4

Indiana
K9DZK/ 9 154 M 22 6
W9BF .. 141 59 24 6

WA 9DRO/
9 76 18 24 6

WA9AKU 75 IS 24 6
WA9GN C 103 16 111 6

Ma••achu••tt.
WIQXX . 190 47 24 6
K IZGII 41 16 21 6
KITe u . 31 12 15 6
KI ULZ 24 I) 1S 6,2
WNIBHX 12 5 12 2

lIlinoi.
K9DWR 110 2824 6.1,1 V.
WA 9FJW 128 19 24 6.2
K9ZWU .. 79 16 24 6,2, 1v..
K911MB .. S2 41 17 6
K9ZWV . 64 17 24 6.2, JlA
WA9JCO 66 16 16 6
K91(Xj . . 78 13 14 6
WA9FIH . 91 9 17 6
W9CEK ,. 61 II 19 6,2
K9ZPY .. 36 16 12 6,2
WA9IRU . 37 R 162
K9YHB .. 68 7 to 6
K9USW .• 28 7 28 I)
WA9FSN 27 3 10 6
K9YH il ., 27 I) 5 I)
W9CTR . . 14 6 6 6
WA9BSF , 24 2 66
WA9AXJ 6 3 36
K9DNW . 7 2 3 6

Ma ry la nd
W3JZY 134 59 12 6
K3NXII / 3 21 16 11 6

Minne . ota
WIHRD .. 64 12 22 6,2

N. w J.r••y
W21.ST .11 9 74 24 6
K2MWA12 190 42 24 2
W2NNL . 17 1 32 19 2
K2SQS 144 37 24 6
WA2KZF . 121 44 24 6
WN2KDD 110 2 1 24 2
WA211N I 91 23 162
WA200D 55 20 18 2
WA2 UPK 51 24 14 6
WA 2WIL 61 18 13 2
WB2AJK . 57 17 7 2
WA2CMG 31 20 5 6,2
WA2EKM 22 10 8 2
W2KAI 14 10 4 2
WA2VTE 9 6 62
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Fairy Tale

Octobe r, 1964 • CQ • 3S

haps there wasn't something wrong with the kid.
The best medical minds of the realm were

summo ned, but to no avail. until one day an
obscure physician (he wore a mask) arrived
at the palace. He spoke not a word. however.
and because he wrote all questions a nd answers,
was obviously deaf and dumb, When asked what
his name was. he wrote: " Maximus, or Maxim
for short."

When ushered into the boy's room. Maximus
(o r Maxim for short) wrote "Speak to me" on
a ca rd. ( No, it wasn't a QSL card.)

T he boy opened his mouth to try, but all that
came out was: " Dah / dit / d it-d it-d it / dah,"

The physician's eye lit up and he spoke (if yOli
could call it that ) for the first lime, "Dah-dah­
d it-dah/d it-dah-dit /dah-dah-d i.-di." (with a
questioning tone, of course ).

"Dit-dit-dah-dah-dit-dit" is all the boy could
answer (he hadn't learned his Q signals yet) ,

Turning to the anxious parents, the obscure
ph ysician ( he still wore his mask ) scribbled on a

[CotJIinll l'd on page 101 ]

to feel that maybe th is was a mean widdle kid
who might, just might, do him harm, and so he
sought to protect himself. An arc snapped be­
tween his two antennae (4000 gc}. It seemed
that the increased adrenalin, or whatever beetles
have, caused an overload. With that he new at
the mean widd le kid with eyeballs (the beetle's)
glowing red ( the arc had caused a high standing
wave rat io).

The boy reacted, turning to run for home. But,
alas, the bee tle bit him (where?-use your imagi­
na tion) , and flew off bl inking his blinkin' eyelids
( push-pull, of course ) Class B ( 8 for Beetle ).

The little boy ran fo r home screaming (400
cycles-200% modulation ), but when be got
there and tried to explain what happened, he
could no longer talk . Every time he opened his
mouth, all that came out was-"Dah-dit-dah -ditl
dah-dah-dit-dah."

Although his crying soon subsided, his dah­
dining conti nued. His parents, not being the type
who call the doctor every time their son hic­
cu pped, began to wonder (after a week) if per-

-

" w el l. young man," the beetle rep lied. " My
o ptica l amplifier grids (eyelids to you) are not
self-exc ited like yours, so I mu st drive them from
ano ther source."

"Oh. I see," excl aimed the boy ( he didn't
really- but you know how it is ), "but why first
one eyel id and then the other?"

"Ai n' t you never hea rd of push-pull, sonny?"
the beetle snapped .

"No. I haven't" admitted the kid, "what would
you call the way I work my eyel ids-both at the
same time?"

"Well, if the way I'm doing it is push-pull ,
then I'd say your way is push-push. And with two
eyelids, I guess you could say you were doub­
ling," a nswered the beetle.

"Ha r-de-har-har," sneered the boy. ( He had
picked up the phrase from a wandering, over­
weight jester.) " I think I'll step on you and do
my good deed fo r today."

Now the beetle, with the bu ilt-in instinct
Mother Nat ure provides all her creatures, began
-36 Law rence Rd., Hamden. Conn.

BY C. F. TURNER*. W l]BQ

O
xct upon a time there was a little boy

who Ji ved in a far off country. His father
was very rich (good thing-you'll sec

why later ) .
One day th e litt le boy was playing in the woods

near the castle ( he lived there ) when he saw a
very odd little crea ture with eyes that glowed
like filaments (4- I000A's) . The little boy ap­
proached the beetle ( that's what he looked like)
very caut iously, for he didn't know whether he
was dangerous or not ( he'd left his i.f.f. toy at
home ). The boy noticed that the bug was blink­
ing his eyes in a very odd manner. The bug (or
beetle if you insis t there is a difference) was
us ing two of his many a ppendages (anything
stickng out of his cotton pickin' body) to open
and close his eyelids. Furtherm ore. he was not
closing both eyelids together, but first one and
then, as he pushed that open. he'd pu ll the other
closed. The boy watched for qu ite awhile
(nothing else to do ) before he asked the beetle:

"Tell me, strange sir, what is that you're
doing?" ( It's a fairy tale, remember) .

A Parenthetical
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BY LEE AURICK*. K3QAX

·Mt. Pleasant Road, R.D. '::1, Columbia. Pa .

THI UPS AND DOWNS

OF POLl TRACKING

Fint Things Fint
Just as the famous recipe for rabbit stew starts by ad­

vising the cook to "First catch a rabbit:' the most essent ial
ingredient for this project was the pole. Yours might come
from any source, even new, but this one was purchased
from the local telephone company who was replacing it
for some reason. It was fifty-five feet long. acceptably
stra ight, and weighed about two tons where it lay, about
five miles from the spot where I planned to erect it. After
a little discussion with an official of the telephone com­
pany, a delicate hint tha t somehow this po le cou ld play
an important part in public service to the community in
time of emergency, it was agreed that the pole would be
delivered to my house. Total cost so far: $25.00. Tele­
phone people have an enviable record of public service.
and are usually more than anxious to assist in any worth­
while project, providing you don't pour it on too thick.

Tracks and More Tracks
While these negotia tions were in progress. many types

of II ack were invest igated and discarded. Garage-door
track, unless you can find someone who is demolish ing a
three-bay service station. is either too expensive or not
available.

The use of a telephone pole, 50 feet long, and
angle iron track, permits the raising and lower­
ing of an antenna carriage quickly and easily
with a winch. This is the ideal arrangement

for the antenna experimenter.

H
AVING somehow survived. to an age of slightly more

than two-score years. of which three quarters of
that time has been spent climbing trees. ladders.

poles. and running about assorted roofs. this experimenter
decided that hanging on with one hand and adj usting e le­
ments with the other was no longer attractive. The prob­
le m was particularly acute because o f a desire to make
cha nges and adjustments to experimental v.h.I. arrays.
sometimes on a daily basi s. Since the famil y budget could
not provide the solution by way of one of the telescoping,
lean -over. commercial wonders. it became necessary to
engage the gra y matter in the painful effort to overcome
this problem. \Vhat follows is only one of the ways in
which this might have been accomplished. It was the
easiest, least expensive, and perha ps most importa nt. re­
qu ired no special tools. talents or know-how to construct.
Some very qualified assistance was used in digging the
hole and erecting the pole, but I'm gett ing ahead of the
story.
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Most supply houses. including the national cata­
Jog stores. sell the track and accessories for
specific size doors in kits. and didn't even want
to listen to our p leas for just one hund red feet
of track. Also ru led out was channe l-iron, and
the very elaborate. albeit serviceable. track of th e
type used in this part of the country for large.
sliding. barn doors. Too expensive.

In the final analysis. plain. old-fashioned.
angle-iron won out for simplicity. and cost. After
all. the purpose of the track was only to act as a
guide for whatever type of carriage o r vehicle we
were eventua lly going to ride u p and down the
ra ils. and to hold this carriage in position at a
fixed distance from the pole at all times. It was
felt that J Ih " X 11h " angle-iron. one-eighth inch
thick, would be more than adequate to stabilize
the largest v.h.C. beams we could handle. One
hundred feet, in ten foot sections. to fit inside
the station wagon. cost about $20.00 at the local .
steel supply house. Had a nother me thod been
avai lable for transporting the angle-iron. it
would have been preferable to have left it in the
original twenty-foot lengths. This would have
eliminated some of the alignment adjustments
that necessarily followed.

Riding The Rails

The decision as to the type of carriage was
of course arrived at simultaneously wit h the de­
cision to use angle-iron as the track. One com­
plemented the other. and the die was cast as
to the way to proceed to design the carriage
once the angle-iron had been purchased. Early
in th e planning we envisioned a rec tangular.
angle-iro n fra mework. perhaps two-feet high and
one-foo t square. th a t would perhaps have two
"arms" at the top and two at the bottom. These
"arms" would keep the carriage a fixed distance
from the rails. and would ride the rails from top
to bottom of the pole. A steel plate was to be
bolted to the bottom of the carriage to serve as
a mounting pla te fo r th e rotator. This is shown
in fig. IA .

There was only o ne annoying fact gnawing a t
our complacency at this point . Telephone -poles
have a way of tapering. and this one tapered
from 15" at the bottom to 81h" at the top.
Obviously. it would be necessary to "step" the
rails out as they ran up the pole. Since the pole.
a ll two-tons of it. was lying on uneven ground.
it was di fficu lt to imagine a n orderly way to fi g­
ure out the exact way to fi rst measure. and then
construct. the blocks which would serve to "step"
the rails out from the pole. and keep them ver­
tical as they proceeded up the pole. The idea of
blocks appeared to be a weak poi nt in the con­
struction. too. Stumbling mentally. we arrived at
the conclusion that the easies t way was the
stronges t way; holt the angle-iron directly to the
pole. How th en to keep the "arms" from leavin g:
the rails as the carriage rode the rails up the
tapering pole?

Confidence began to return when the alterna­
tive (allowing the "arms" to move with the taper
of the pole) occurred to us. It wasn't immedi­
a tely apparent how this was to be accomplished,

but the task of bolting the angle-iron firmly to
the pole was begun with renewed vigor.

Ang les Ha ve Angles

The pole was first ro lled back-and-forth on the
ground to select the best two o pposite surfaces.
Indenta tions and bumps were to be avoided. The
entire family got into the act at this point. and
the cry, "Watch the toes" became the byword for
the afternoon. Once the surfaces had been ten­
tatively identified. nails were driven part way
into the pole at the top and bottom o n one side.
This perman ently established the u pper and
lower limits for one track.

A string was then passed around the pole at
the top and bottom to determine the exact cir­
cumference at each point. Taking half the
length of the string at each end of the pole gave
the exact point on the opposite side of the pole
fo r the upper a nd lower limits on that side.
These points were also marked wit h nails. The
pole was then rolled slightly so that one surface
was facing up.

It was quickly discovered that it would not
do to place the angles on the pole and bolt them
down. They had all sorts of cute Httle wiggle"
and variations in them. Sighting along the first
one was a revela tion. and a disappointment. It
was necessary to stre tch heavy string between
the top and bottom nails. and bolt one end of
the angle-iron to the pole, just touching the
string. It was then possible to move a few feet
down the pole and insert another bolt. pulling
the angle-iron in to alignment as we went. Gen­
erally. one bolt every five fee t. or th ree per ten
fo ot sec tion. was sufficient. The first section
bolted was the to p ten feet.

The two pieces of angle selected for the oppo­
site sides at the top of the pole had already been
drilled near one end to accept a Ih " steel rod.
one foot long. with holes for v.a " bolls in each
end . T his rod would serve as the axle for a ten­
inch steel pulley purchased from a local au to­
motive su pply house. and would function as the
pulley carrying the ent ire load . Each to p section
was bolted to the pole with the end with the Ih "
hole protruding seven inches above the top of
the pole. From the top of the pole down to about
five feet from the top. bolts were installed every
fool. It is while the carriage and antenna are at
this point th at the system will encoun te r the
grea tes t torque when riding out high winds. It is
unlike ly tha t you will want to do much work on
antennas during a storm, and therefore the only
point where great rigidity is required is at the
top. Lag bolts. JA " X 21h", were used through­
out. About 75 are required at a cost of $3 .00.

Carriage Construct ion

As previously mentioned. it was decided th at
the carriage would be made of angle-iron to
provide a rugged support that would resist the
torque forces of large arrays. When this project
was first considered. about the only material
that was on hand was abou t 20 feet of I lh"
angle-iron. This was more than sufficient to con­
struct the carriage. which ult imatel y measured
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Fig . 1-(A) Th e antenna carr ioge is shown cttcched to
th e pole. It is mode of Jlh" X l 1o'l" angle iron with a
14" steel bott om plate for mounting the reteter. (B)
shows the orrangement of the clomp used to ride the
ro ils and the interconnection of the four springs. (C) the
hinges. supporting arms and tension springs o,e in-

stalled as shown (see photogroph ).

Final Adjustment

Several winches had been investigated. and it
was fi nally decided that o ne of the larger types
used for hauling small boa ts out of wa ter a nd

situation was extremely unsa tisfac tory. The car­
riage was lowered and a full reappraisal of the
problem made. It was still necessary to provide
some method of mainta ining the "arms" t ightly
against the track. It was also desirable tha t the
"arms" move more independently of each other
tha n was now possible. T he tension was the
same on the "arms" in each set. since they were
linked together by common spri ngs, one at the
top. and o ne at the bottom.

T he nex t approach was to pu rchase two gate
springs. These were filed in half ( much easier
than cu tti ng tempered-steel with a hacksaw ) .
and suffic ient heat appl ied to the new ends with
a so lde ring iro n to permit turn ing a new hook
into each end. The middle bolt fas tening each
hinge to the carriage was removed. and an end
of o ne of the shortened springs inserted . Each
spring was then stre tched across to the opposite
"arm" where a ho le had been experimentally
drilled to take the o ther end of the spring. A few
experimental holes had to be drilled 10 adjust
the tension on each arm before the entire ar­
ran gement was declared satisfac tory. Now, any
tendency to slew around the pole was co unter­
acted by an increase in ten sion o n the o pposite
spring which qu ickly dampened th is deviation
( fig. tCj .

two fee t h igh by one-foot square. Each corner
was bolted three ways with II." X I" steel bolts.
This arrangement produced a very satisfactory
carriage. but it would have been almost as
rugged. and sti ll as serviceable. if it had been
made of th e same I~" angle-i ro n as the rai ls.

T he one-foot square dimension was selected
as a compromise between the top and bottom
dimensions of our particular pole. It was finall y
decided tha t an etrorl would be made to adjust
between these limits by the usc o f hinges. In thi s
way. the "arms" would be independently articu­
la ted . and would be free to adjust as the carriage
rode the rails. Accordingly. steel hinges were
bolted to the carriage with ~ .. X I" bolts. and
the "arms". of 1112 " X 11h" angle-iron. 15­
inches long. were in tu rn bolted to the hinges.
Fo ur such arrangements were made; one o n each
corner facing the pole. Two-foot lengths of ~ ..
angle-iron were then bolted ver tically between
the top a nd bottom "arms" o n each side. These
pieces were boiled "back-to-beck" about 'A"
apart. as shown in fi g. IB. to form a channel thai
would fi t over the 11,4 " angle-iron mounted on
the side of the pole. At this point it was not
certain that the dimensions were correct, but we
kepi tell ing ourse lves th at we had no way of
knowing for sure until the entire system was
completed and tested .

Tria l And Erro r

At last the final hole was drilled (or so we
th ough t) . and we were ready to try a test haul
of the carriage up the pole. Since the winch had
not yet been obtained. th is requ ired some per­
serveranee on the part of my father. and the
J r. Op.. K3QAF. It q uickly became apparent that
our ten tative arrangeme nt to keep the "arms"
against the track was inadequate. T his first effort
used sho rt. sturdy springs connec ting the "arms"
at the top of the carriage, and connecting the
"arms" at the bottom of the carriage.

They did indeed keep the "arms" against the
pole. but they did not keep the carriage riding
directly in line with the pole as it was raised and
lowered . The carriage would slew first one way.
and then the ot her. It was obvious th at even
without a beam mounted on the carriage. this

Sid e view of the ca rriage shows how the orms ride the
tracks . Note the winch on the reer of the pole.

• r
•
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I
onto trailers would be sat isfactory. The larger
types have sufficient strength to do the job. and
adequate reel capacity to hold more than 50 feel
of '4 " steel ca ble. This is the maximum amount
of cable that would be wound on the winch at
any time. if your pole is no more than 50 feet
above ground. It developed that we did not have
to buy a winch. and the one that was made avail­
able was several times larger than was requ ired.
However, since it is on "indefinite loan", we are
not about to resent the reserve capability.

With the insta lla tio n of the winch. suitably
mounted with % " X 3" lag bolts. we were ready
for the final adjustments.

Previously, while the pole was still on the
ground. and after all the angle-iron ra ils had
been bolted into position on the pole. all rails
were marked to indicate which ends butted to­
gether. This was done with a few daubs and
stripes of paint. Then. the bottom 20 feet of
rail s on each side were removed from the pole.
This was done as it was anticipated that in rais­
ing. the pole would flex. and with it. the angle­
iron track. The pole would stra ighten itself when
placed in the hole. but we weren't so sure about
the track. \Ve be lieve the extra work was a wise
precaut ion.

The bottom and mid-point boIts of the middle
10-foot sections were also removed and these
sections secured to the pole by a piece of wire
which was passed around the pole and th rough
the holes in each end. Once the pole was erected .
it was only necessary to climb the extension
ladder to a height of 25 feet. install the bolts in
the holes on each side. then proceed down to the
20 foot level and install these bolts. after the
wire had been removed. The remaining two 10
foot sections on each side were then raised a nd
bolted into place . A certain amount of shimming
was required to align the butt-ends of the track
so that the carriage would pass easily from sec­
tion to section. Again. had the track been main­
tained in its original 20-foot lengths. th is problem
would have been minimized. Even here. the job
was a simple one. and was accomplished by in­
serting small pieces of hanger strap iron. suitab ly
folded, between the pole and the track.

It is well to liberally grease the top sections,
prior to erect ion, with a good grade of axle
lubricant. These sections will not be readily
avai lable again; not without defeat ing the pur­
pose for which the pole was installed, The re­
maining sections can be greased as they are
installed for the last time. Also. don't forget to
apply plenty of grease to the axle at the top of
the pole. This is one job you ",on', want to do

•agam. eve r,

Other Suggest ions

Omitted from this story so far ha ve been the
details of how the hole was dug. and the manner
in which the pole was actually erected. They
were purposel y left until now, for these details
were purely mechanical ones and would be no
different regardless of the manner in wh ich the
pole was to be used.

View of the carriage shows the eye bolt and bracket
a rrangement as it is tied to the cable . Nete, a lso, the

hinge and sp ring a rra ngement.

A chance encounter with a local po le-line con­
struction crew. while the planning was in prog­
ress. led to their showing up one day in my yard
with the large rig used fo r boring holes for poles.
In twenty minutes they were in and out, and we
had a beautiful hole. 8 feet deep. and 2 feet in
d iameter. Upon rewarding them modestly fo r
this noble service, they volunteered to co me back
and set the pole when it was ready. A few weeks
later. we used the telephone number which had
been so graciously offered. and annou nced that
the pole was ready for installa tion. Two days
later it was in the ground 8 feet. and above
ground 47 feel. It looked like a hundred, and the
largest single project we had ever tackled in Ham
Radio was very near completion .

Doubtless. you have conside red such a projec t
from time to time. The detai ls of th is part icular
installa tio n have not bee n presented with the
idea that you may want to dupl icate it. but only
to demonstrate that such a venture is completely
within the capabil ity of everyone.

The carriage has been up and down the pole
a few hundred times in the last six months•
often. several times a day, and this experimenter
is convinced that this was the most worthwhile
project ever undertaken here. T otal cost. includ­
ing pole. hole. erection. angle-iron, pulley. toO
feet of tA " cable. hinges. bo lts. hardware and
springs was just over one hundred doll ars. T he
purchase of a boat winch wou ld add to th is fig­
ure. but you should be able to approximate this
amount. for a similar system. with very little
shopping. _
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Tecraft Crite rion series v.h.I. co nverte r. At the left side
are th e c .c. power cord, SQ.239 antenna conn ector
and pin jock for e xternol a .g .c. The front-end
N uvista rs and a lignment Controls a re at top rear with
th e mill er·output sta ge. Crystals are shawn in the two
crysta l socke ts at th e right for eground. These a re
selected by th e slide switch between the d . gain (left )
a nd the U . atten uator (r ig ht) on the front ap ron .
Th e c .c. power slide-switch is at the left of these. The
U . output sel ector is at tap right rear co rner, barely
visib le . An SO-239 connector for U . output is at right

behind the crysta ls.

CQ Reviews:

The Tecraft Criterion V.H.E Converters

BY W I L F RE D M. SCHERER*. W2AEF

T
tl l::: name Tecraft has long bee n fa miliar
to v.h.f. enthusiasts as the trade name of
The Equipme nt Crafters. one of the

pioneer manufacturers of high-qua lity v.h.f.
amateur gear. As new techniques and compon­
ents are deve loped. it is natural to expect such
improvements to be incorporated in new eq uip.
ment from time to time. Tecraft has done just
that with their Cri terion Series of converters
for 50. 144 a nd 220 me.

These units are of advanced design featurin g
very low noise figure. h igh sensitivity and signal­
to-no ise ra tio. high gain. exce llent cross-modu­
lation characteristics enhanced with a variable
r.f. gain control. full 4 mc bandpass. high-fre­
quen cy crystals for lessen ing spurious responses.
.005 % crystal accuracy. i.f. output-frequency
selector. i.f. ou tput attenua tor, use of a.g.c..
52-72 ohm input (JOO ohm with balu n ) . 1
crysta l sockets with selector switch for li se with
restric ted -band receivers. self-contained power
supply. complete filtering of power wiring and
ex tensive shielding; all at a reasonably low price.

Circuitry

The heart of the Tecraft Criter ion co nverters
is the front end where two Nuvistors are em­
ployed in a "neutrode" circuit. Referring to fig. I .
two inductively-coupled bandpass r.f. stages are
used. The coupled circui ts are tuned with vari ­
able capacitors. resulting in a higher-C arrange­
ment than usuall y is encountered. This stiffens
the system and. together with the ca refu lly
worked-out mutua l coupling. provides a rela ­
tively nat bandpass with high rejection of out­
of-band signals such as images and those in the
i.f. range.

e Technical Director . CO.
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Another departure from the fa miliar type of
circuitry is the use of individual grid neutraliza­
tio n for each stage which completely stabilizes
the system. The overall arrangement ensures
low noise. high sensitivity. gain and image re­
jection with better cross-modulation character­
istics than ca n be realized with Nuvistors in the
popular cascode-type circu it. The possibility of
cross modulation from local h igh-powered sta­
tions may be fur ther mi nimized, if needed. by
means of the r.f. gain control loca ted in the
second stage where its use does not seriously
deteriora te the signal -to-noise ratio. A .g.c. from
the i.f. receiver may be applied to the front end
through a pin jack on the converter.

T he mixer is one section of a 6J KS low-noise
dual triode. the second section of which is con­
nected as a cathode followe r to provide a low­
im pedance i.f. outpu t. A tapped co il with a
selector switch at the ca thode foll ower input
provides a choice of i.f. output frequencies to
perm it use of the most convenient tuning range
on the associa ted receiver. For the 144 and 220
mc models the selection covers freque ncies be­
tween 6 and 54 me. For the 50 me model the
range is from 6 to 35 me. An i.I. output attenu­
ato r enables the signal level from the converter
to be adj usted for best operation with the i.f.
receiver; that is. above the receiver 's inherent
noise level and below the overload point of the
receiver.

One half of a 6J6 is used as an overtone­
crysta l osci lla to r. while the second half is used
as a frequ ency tripler, except in the 50 mc model
where it is not needed . High-frequency crystals
are used to limit the required frequenc y mult i­
plication. (hereby pro vid ing greater freedo m
from spurious responses.

Either of two crystal s may he selected fo r
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Fig . l-Block diogram of the Iecrctt Criterion converter. See text for deserlptlc n.

Inte , io ' view of the C,ite , io n eeeverter. Nete the ex'
tensi'te sh ieldin g , Compartments a long th e fro nt, left
to right, a,e : lst r.I. 2nd r.f. a nd mixe , -o utput. Powe r
supply a nd cr ysta l o«iIIoton sections o re ot rear , The
ve,tical cylind rica l compo ne nts, in the front sections,

a re the pis ton.type quar,;t-glau vcrtcble capa citon,

viding high r.I. conductivity with good elec tro­
sta tic and magnetic shielding. All power leads
are well filtered to ensure freedom from un­
wanted r.f. pic kup.

The Criterion units are finished in Hammer­
tone gray with white lettering and black knobs.
T he chass is size is 21;2 " H. X 7" W. X 6" D..
maximum overall height, including tubes. is
4*".

Ope ra tion and Pe rfo rm a nce

An instruction manual completely covers the
installation and opera tion of the co nverters .
Detailed alignment data also is incl uded. Of
special note is the information regarding the
best selection of i.f. freque ncies for a part icular
receiver situa tio n along with data fo r de termi n­
ing the crystal frequencies which accordingly
must be used.

The unit checked in the lab fo r evalua tion was
a 144 me model with 14- 18 me i.f. output.
Specifications are not given by the manufac turer
relating to no ise figure; however, measurements
with a manufactu red noise gene rator indicated
a figure of 2.6 db. Homebuilt generators showed
a figure a bit over 3 db. a point me ntioned only
in the event others may find simi lar results with
such gea r. It is also worthy to no te that the ca re
taken in the selection of high-qual ity components
and stabi lized circuitry showed up significa ntly
in that noise-figure read ings remained essen-

(Cominu l."J on page 88]
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use in cases where the accessory-receiver band
coverage is restricted. For instance: where
coverage is over only a 500 kc band segme nt.
the crysta ls may instantaneously be selected for
any two 500 kc portions in the converter range.
or two crystals will take care of the fu ll 4 me
converter range in cases where a ham-band-only
receiver covers the 2 me range from 28 to 30
me. Crystals. of course. must be chosen accord­
ing to the desired i.f. band. Only one crystal Is
needed when the receiver covers a continuous
range of 4 me. In this respect. the converters
usually are supplied with one crysta l for 14-18
me Lt. output.

The gain over a 4 mc spread on a general­
coverage communications receiver may vary
considerably. Ordinarily this should not affect
the sensi tivi ty or the signa l-to-noise ratio when
converters are used therewith; however. if con­
verter realignment were made for uniform
response from the receiver output in such cases.
the converter performance could deteriorate. To
avoid this. a test-point pin jack is provided on
the uni t in orde r that proper alignment of the
converter itself may be made according to volt­
age readings obtainable with a v.t .v.m. connec ted
at the test jack.

Optimum fron t-end performance is realized
only within a limited range of B-plus potentials
for the Nuvistors. Therefore. to ensure peak
operation. a power supply is built into the
Criterion converters. Not only does th is avoid
improper voltages. but it also is a convenience
whereby (he user is not required to rob power
from another piece of gear or to em ploy a
sepa rate power source.

Constru ction
Special attention has bee n paid to the con­

struction and the components of the Criterion
converters. all of which largely contributes to
their excellent performance.

N PO bypasses are used in critical r.f. circui ts.
while silver-micas are employed where neutral­
ization ca paci tance is involved. T he variable
neutralizing capacitors and those used in the
tuned r.f. circuits are the piston type having
Corning-Glass quartz dialectric and a spring­
loaded slug. thereby ensuring low loss and high
stability of adjustment. Selected low-noise re­
sistors are ut ilized where needed. Extensive
shielding is included. as may be seen in the
photograph. and the shield partit ions are well
tied together with soldered joints. They and the
chassis are made of copper-plated steel. pro-
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Putting the 755-2 on 160
BY E. E. BALDWI N*. W ORUG

This simple modificotion con be accomplished with no change in ex·
ternal appearance and no major surgery. " requires only a handful of

inexpensive capacitors and one crystal.

A
CTU AL L Y I admire the 5-line as is but I have

felt that the lack of 160 meters was a
weak point worth doing something about.

Due to the existence of an extra crystal board
and sockets in 755-2 th is modifica tion is simple.

Modifica tion

After pulling the chassis and turning it up on
Its side, the first step is to rotate the bandswitch
to make the screws o n the fiber switch shaft cou­
pling accessible. Loosen the rear screw, allow­
ing the shaft to be removed from the rear
through a hole provided in the chassis. Then re­
move the nuts and loc kwashers from the top side
o f the chassis allowing removal of the three coil
shield cans covering the coils and switch sec­
tions. Next. I clipped the jumpers between 3.4
and 3.6 me pos itions on the switch wafers (which
I call terminal # I and terminal #2 on each
wafer) and the small capacitors from # 1 were
resoldered to # 2. thus leaving terminal # I float­
ing. The schematic of fig. I shows this clearly.

Now, starting at S=!, the high frequency oscil­
lator switch deck, a 480 mm f compression type
mica trimmer was mounted on heavy buss wire

- RJ , 80x I~JA, Longmont. Colorado HO~OI.

as supports from terminal # 1 to chassis and
mounted in such a position as to be easily adjust­
able through a hole in the bottom of the shield
can after replacement of this can

At S:l. the r.f. stage switch deck. another 480
mmf trimmer in shunt with an 1800 mmf silver
mica capacitor was added from terminal # I to
chassis. again using heavy buss wire and allow­
ing for adjustment after replacement of the
coil can.

This process was repeated on Sh the antenna
switch deck. but this time I used a 330 mmf and
a 390 mmf. both in shunt with a 480 mmf trim­
mer. The three of these are connected from ter­
minal # I to the chass is the same as the other
stages. About an 810 mmf capacitor would have
probably worked fine but at this point the junk
box let me down.

Operat ion

After replacement of the coil shields and the
fiber bandswitch shaft, a 4.955 me crystal was
plugged into the # IA crystal socket. and all
trimmers peaked at :2 mc with the preselector
knob at about #2 on the logging scale.

With the proper crystal, the dial is still direct
[Conti"ut'd 0 " pact' 102J
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Fig . 1-eircuih of the bo nd switch portions of the 7SS-2 show ing the wiring modifications for the addition of
160 meters,
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Step a tte nuotor. Round hole openings for the slide.
switch levers a re simply mod e ond still mcke Q neat
a ppea ra nce . Steps of atten uation are ca librated in

db ond S-units.

A

Step

Attenuator
for R eceioer and Test A pp lica tions

BY W ILFRE D M . SCH ERER*. W 2AE F

A
HANDY device to have around the ham

shac k. is a variable step attenuator cali­
bra ted in known increments. It may be

employed with a receiver to check Scmeter cali­
brations. 10 accurately check relative signal
levels. relative antenna gain and front-to-back
ratio. receiver sideband suppression. image and
i.I. signal rejection. cross talk in coax switches;
to make comparative receive r-sensitivi ty meas­
urements; to provide known r.I. voltages from
an r.f. signal genera tor; to minimize receiver
c ross modulation. a .g.c. pumping with s.s.b .
signa ls. background noise and Q RM ; or to im­
prove the accuracy of noise figure readings.

Commercially manufactured step at tenua tors
are available. and are quite costly. and a sui table
inexpensive unit may be made from readily
available components. The model shown here
consists o f six cascaded sect ions. each having a
different degree of attenuation. which may be
switched in o r out as needed. The steps are: 3. ti.
12. 18. 24 and 30 db. equivalen t to lh. I. 2. 3.
4 and 5 S-units per step respectively. The accu­
mulat ive a ttenuation is 93 db. A ny single step
or combinat io n of steps may be se lec ted by
means of switches . Input and outp ut impedances
are 50 ohms. making it possible to use the device
in either direction. T he maximum permissible
applied power is Yl watt.

T he part icular steps used were chosen to co­
incide with S-unit values for correlating receiver
measurements with the standard rating of a 6 db
relative signal change per S-unit. For some ap­
plications other step combinations may be more
desirable . such as might be needed with a signal
generator for obtaining known r.f. voltages in
voltage ste ps by fac to rs of ten down into the
microvolt regio n. Such an arra ngement would
be ste ps 4. 6. 10. 20. 20. 20 db. or 10. 10. 20.
20. 20. 20 db.

s Techn fca! Director. Ca.

Circuitry

The circuit fo r the step attenuator is shown
at fig. I. Pi-type attenuator sections are used
instead of the more common T ctype since the ir
required resistor sizes are more easily obta inable
and the configuration lends itself nicel y for the
applicat ion both from an electrica l and me­
chanical stand point.

O ne-hal f-watt composition- type resistors are
used ( BWH resistors made by IRe look like
compositi on resistors. but they are wire-wound
and should not be used ) . Table I lists the resis­
tor sizes needed for severa l different steps of
a ttenuation. T he targe t va lues are given along
with the nea rest available sta ndard sizes of 5%
tolerance. Ihe use of which should result in an
average error of no more than about Yl db. O n
the other hand . for closer accu racy. sizes nea rer
the target values may be selected from a group
of resistors by measurement made with a bridge
or a reliable ohmmeter.

Const ruction

The step attenua to r is built into a 5" X 21Al "

Nf'arn t S tal1dard , %
A 111'11_ Targn V alu f'3 SIll'
u ator (oh m 3) (oh m3)

D h R, R, R, R.
I 870.0 ,., 820-9 t O , .s
2 4]6.2 11.6 430 12
3 292 .4 17.6 300 I'
4 221.0 23.8 220 24, 178.0 30.4 1'0 30• lS0.' 37.3 "0 3.

10 96.2 71.1 91·100 68-"
12 83.' 93 .2 82 9 '

" 64.4 19S.0 62-68 200
20 61.1 247.S . 2 240
24 S6.7 394 .0 ,. 390
30 S3.2 790.0 " 7S~20

Table I-Resistors sizes required for yorious steps of
atten uat ion. See Text.
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Fig . l -Circuitry for step cttenu­
ctor. Values for R1 and R2 may

be found f,om Tob Ie I.

•-_. -- . --- --- --- ---
R, R, R, IN R, R, R,

R, R, R. R, R, R, R, R, R, R, R. R,

~ --
X 2lh" Mini box with a physical layout as shown
in the photos. Drilling dimensions are given in
fig. 2.

Slide-type switches are used to keep costs
down and because they are more suitable elec­
trical ly, compared to some type toggle switches.
T he switches should be of h igh q uality having
dependable low-resistance contact and low
inter-terminal ca pacitance. T hose made by
Stackpole have been fou nd excellent. w trt also
should do. Imported switches should be avoided
by a ll means!

A drawback often encountered by the builder
with const ruction involving slide switches is the
di ffi cu lty o f making the small rec tangular hole
for the switc h lever. As may be see n, th is has
been solved simply by the use o f a ~" hole
instead. Such holes may be cleanly and uni­
formily made with a chassis knockout punch.
but in the event the holes must be drilled. a nea t
result can be obta ined by fi rst mak ing a small
ho le and then using progressively larger dril1s
up to th e fi na l ~ " size.I

When a switch is insta lled , it must be exactly
centered in the la rge hole so that the full swing
of the swi tch lever can be made in either direc­
t ion. D rilling the small mount ing-screw holes a
bit oversize will allow flexibility in positioning
the switch.

Input a nd o utput connec tors a re the one-hole­
mount type of phona jack (Switchcraft 350FB)_
but any other type coaxia l connector may be

''' Drill ing a nd CUll ini! Holes.' CO. Nov . 1963.

used. The resistors a rc connec ted and positioned
as shown in fig. 3, with the ground end s of the
shunt arms soldered to lugs held by the switch
mounting screws.

After the at tenuator has been construc ted, the
accuracy of each step may be checked with an
a.f. osc illa to r and an a.c, vo ltmeter which has
incremental db calibrations. To do th is. connect
the a ttenuator between the output of the oscilla­
tor and the voltmete r. Terminate the generator
and the meter each wit h a 50-ohm resistor .
Obta in a reading near full sca le o n the mete r
with a ll the a tte nua tor steps out. Then switch the
various steps in and ou t and compare the db
reading changes with the expected attenuation.
Be sure the db calibrations of the meter coincide
with the a.c. range used , since separa te low and
h igh a .c. sca les are o ften used. T his can he
checked by not ing on which range-scale the
voltage calibrations tally with a 6 db change
when the voltage read ings are hal ved or doubled.

T he accuracy of the a ttenua tor should hold
well up to 50 me. At higher frequencie s some
dete riora tion may be ex pec ted due to stray ca­
paci tance leakage and lead inductance. The de­
gree of error usually increases with the larger
steps of a ttenua tion.

Ope rat ion

The step a ttenuator is designed to work fr om
a 50-ohm source into a 50-ohm load. so to ensu re
maximu m accuracy duri ng re lat ive measure­
ments. the proper termination s should be em-

f ig . 2 - Drilli ng di mensions
for the step otte nuotor. A is a
numbe r 31 drill (a bo ut \iii),
B is 17" . The p urist can still

file rectangu lar holes.

f -l.- r-f

I I 1 I , I

r I" ~" I" I" I"
1,1, 1 ' 1

-$ -$ -$ -$ -$ -$ t
'A IA fA ' A 'A, 1.1\ 1.

t .f t t t t

I

' I I.. , /. ,
/pro

I ,

/ 1/ r-.. - - - - - - -•.- ------
2f

44 • CQ • Octobe r, 1964



Fig . 3 -Wiring detctls for ste p c tte nuctcr.

ployed. Use with a low-impedance-o utp ut signa l
generator o r with a matched 50-ohm feedline
from an antenna usua lly will sa tisfy the source­
impedance requirement. Most of the modern re­
ceivers wi ll present a load near 50 ohms; how­
ever, in other cases better accuracy may he
realized by connecting the load to the 3 db end
and then leaving thi s stop engaged during meas­
urements. Where an absolute known voltage is
requ ired. as described later. it must be kept in
mi nd that the voltage at the load will drop to
70 per cent of the appl ied voltage when the 3 db
step is in use.

T he signal source may be an r.I. signal gener­
ator, a received signal or a crysta l ca librator
outside of the one used in the receiver itself.
The calibra tor from another receiver may be
used by connecting th is receiver's an tenna input
to the attenua tor input. Some experimenta tio n
may be needed with the posi tio n of th is receiver's
bandswitch for the best signal level from the
cal ibrator.

Measure ment Applicat ions

Ssm etrr Calibrations: The rel at ive S-meter
cal ibrations of many receivers do not coi ncide
with a level change of 6 db per S-un it. T o check
th is. connect the attenuator between a steady
signal source and the receiver. Adjust the level
at the source or with the attenuator fo r an S-9
meter read ing. Then note the change of atte n­
uat ion req uired to lower the meter read ing for
each S-unit ind ica ted on the meter, or by notin g
what part of or how many S-units the meter
d rops fo r each 6 db of attenua tion. Calibrations
above S-9 may be simi larly checked by using
the various step combina tions which fall nearest
10, 20 , 30 and 40 db.

R elative Signal Levels: T he step attenua tor
em ployed in this application will be found use­
ful for accura tely co mparing the rela tive strength
of on-the-a ir signa ls and for checki ng relative
gain between antennas or the front-to-back ra tio
thereof.

T he basic technique is one of switching the
attenua tor steps in or out to produce a given
fi xed me ter reading at the receiver for each
signa l. T he rel ati ve levels are then determined
from the d ifference in attenua tion req uired fo r
each signal.

To do this. the attenuator is connected between
the signal source and the receiver. The output
meter at the receiver may be the Scrne ter (a.g.c.
on). a d.c . voltmeter across a diode detecto r
load resistor (a.g .c. off) or an a.c. voltmeter at

( ) \) /.,tJ'
~.,

( ( ~ (")
.,

• • •

the receiver a.f. ou tput. preferably at the phone
jack (a .g.c. off) . For some measurements an
advantage gained by using an external voltme ter
is that more accurate readings ca n be obtained.
and where the signal level ca nnot be varied. the
r.f. gain contro l may be adjusted for a suitable
reading without making the meter inoperative as
might be the case if an S-metcr were used, On
the other hand, if the receiver is equipped with
an an tenna trimmer or a preselector tuning con­
trol . signal levels for S-me ter read ings may be
adjusted. to some extent. by manipulat ing these
controls rathe r than by using the r.f. gain and
upsetti ng the S-meter.

When external meter readings are made with
the a.g.c. off. care must be taken to be sure the
signal level is low enough to prevent receiver
overload in the r.f. and a.f. stages. In view of
this. the general rule is to use as m uch atte nua­
tion or as Iowa signa l level as possible con­
sistent with obtai ning a suitable meter reading.

Receiver Sideband Suppression.' This is an­
other relative signal measurement for which
the corresponding technique is used. Tune in
a steady signal for a I kc beat note with the
receiver in either sideband position and with
the attenuator set for as mu ch atte nua tion as
can be tolerated to produce a me ter indication.
Note the me ter reading and then switch the re­
ceiver to the opposite sideband . The meter read­
ing should drop. Switch out attenuator steps as
needed to obtai n the original meter reading. The
sideband reject ion at I kc then is indicated by
the total attenua tio n which was removed.

If the receiver does not provide sideband
switching. the above procedure may be con­
ducted fi rst using the ava ilable sideband fo r the
reference read ing. then tuni ng the receiver to
a point I kc toward the opposite sideband for
the second operation.

Receiver Im age and I.F. Signal Rejection:
This is a rela tive signa l measurement requ iring
the use of a signa l genera tor. Adjust the ge ner­
ator a nd the receiver to the same frequency with
the attenuator set for as much attenuat ion as
ca n be used while obtaining a reference meter
reading. Leaving the receiver set. switch out all
the attenuator steps and tune the generator in
the vicinity of the expected image or the i.f.
band of int erest until the signa l is heard and
peaked at the receiver.

T he signa l generator level applied to the at­
tenuator should be the same as that during the
previous step. Next. switch the attenuator back
to the original high attenuation setting used and
then decrease the atte nuation unti l the reference
meter reading is obtained. Read the degree of
rejection according to the total attenuation
removed.

Cross Talk in Coax Switches: T he technique
is similar to that described above. Assuming a
two-position coax switch; connect the switch arm
to the receiver. the signal source through the
at tenua tor to the closed switch-position and a
50-ohm resistor across the open switch-posi tion.
Tune in the signal for a reference reading using

.,•

. ""
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as much attenuation as possible. Then turn the
switch to the opposi te posit ion (t he 50·ohm
resisto r ) and decrease the atte nuation unt il the
initial reference reading is obtained. The cross­
talk level (-db) at the frequency used will be
that indicated by the total attenua tion removed.

Comparative Receiver Sensitivity: T he sensi­
ti vity of rece ivers may be compared by using the
a ttenuator along with a signal source for de­
termining the lowest descernible signal for a
given signal-to-noise ratio. For a.m. evaluation
the signal source is modulated (usually 30%
at 400 c.p.s.). T he technique is to drop the
signal level with the attenuator, to a point where
switching the modulation on and off results in
a receiver ou tput increase (usually 10 db) for
the modulated signal over the output from the
unmodu lated signal. Simi larly. the evaluation
is made for s.s.b, and c.w. by dropping the signal
level to a point where the bear note produces
an output whic h is a given amount higher than
the inherent receiver noise when the signal is
removed {a.g.c. should be off and metering must
be done at the a .I, output for all modes) . For
s.s.b, and c.w. tests any other fixed r.I. source
besides a conventional signal generator may be
used .

By using the same signal source and level
applied to the attenuator in each casco perform­
ance comparisons between receivers ca n be de­
termined from the differen t signa l levels for a
given signa l- to-noise ratio according to the set­
tings of the attenuator, Simi larly it can be de­
termined if modification made to a receiver
ac tually im prove its performance. It should be
noted that absolute sensitivity will not be found
unless the voltage output from the generator is
known.

Known Voltages from Signal Generator: If a
signal generato r is not calibra ted for ou tput or
does not ha ve provisions for obtaining known
output voltages. which often is the case with
the inexpensive equipment used by the amateur.
suc h voltages may be determined using the step
atte nua tor if the applied voltage is known. For­
tunately. many signal genera tors will produce a n
ou tput vol tage of 100.000 uv (. 1 v.} which can
be measured with an r.f. probe in conjunction
with a v.t .v.m. Thus the step attenuator can be
used to reduce th is voltage in intermediate steps
down to J0 uv when 80 db attenuation is used
or to 1 uv with 100 db attenuation. Also. if the
known voltages from the generator are in the
order of a few microvol ts, voltages below 1 p'V

ca n be obtained using the attenuator,
In this application the alternate attenuato r

step combinations, described earlier. may be
more suitable. but in any case, the point to keep
in mind is tha t for each 20 db change of at ten­
uati on the voltage drops to one-tenth or rises
by a factor of ten. Also, for eac h 10 db cha nge
the voltage drops to 32% of the original value
or rises to 320% . for eac h 6 db it halves or
doubles and for each 3 db it drops to 71 % or
rises to 141 % . The incremen ts for intermedia te
steps may be found by refe rence to a db /voltage­
ratio chart,
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Inte rior view of step oHe nuoto r showing switch eon­
nections a nd method of installing the resistors.

Good accuracy can be realized if the voltage
measured at the attcnua tor input is accura tely
dete rmined and providing stray r.f. leakage
through the signal generator case is not induced
into the receiver. Short 50-ohm coax cables
should be used for connec tions in all cases.

Noise Figure M easurem ents: When noise­
figure measurements are made using a noise
generator, the accuracy of such readings is de­
pendent on the linearity of the detector used in
the receiver.a T he use of a product detector
usua lly will provide the needed linearity, but
when this is not available. the use of a 3 db
auenuator may assure better accuracy. Measure­
ments of th is nature mostly concern the use of
a v.h.f. converter with a comm unications re­
ceiver. T hus. the 3 db atlenuator may be inserted
as needed between the converter and the receiver.
Since the impedances of both the converter out­
put and the receiver input may devia te from 50
ohms and since high acc uracy is desired. the at­
tenua tor is best terminated at each end with an­
other 3 db section to more easily present the
proper termination. If such work is contemplated.
the attenuator steps may be cha nged to 3. 3, 12.
18, 24, and Sdb, so that the fi rst and last 3 db
steps may be used to match impedances while the
second 3 db step is switched as required. Suffi­
cient ou tput from a converter usually is avail­
able to overcome the 9 db loss thereby incurred .

The technique is to insert on ly the two outside
3 db steps, and with the noise genera tor turned
off, read the noise output from the receiver with

[Continued 011 page 92J

7J. A . Huie , "A V .H.F. Noise Generator." QST Feb.
19M.. H. Olson, "The Diode Norse Caper," QST Feb.
191\4.
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T
H E first article of this series! discussed
some aspects of the 1959 International
Telecommunications Union Administra­

tive Radio Confere nce of importance to ama teu r
radio. and various problems which co nfronted
the amateur radio service at tha t epic meeting.
These serious problems were. by and large. not
of great interest to most radio amateurs as the
amateur radio service came out well at the con­
ference. retai ning the popular h.I. bands almost
intact. Amateurs in touch with frequency allo­
cation matters. and also the A RRL (acting as
spokesman to the U.S. government for American
amateurs) were well aware that the allocation
problems had not been solved. but merely post­
poned. A genera l feeling of well-being was preva­
tent among radio a ma teurs. luxuriating in
unprecedently high sunspo t numbers and ultra­
DX and the long-term dangers besetting amateur
radio were largely forgotten .

The second article? covered the relationship
between the amateur radio service and the IT U
over the past fifty years. and emphas ized that
frequency allocation for all radio services is a
continuing and pressing problem as the use of the
h.I. spectrum continues to grow. As amateur
radio allocations have remained relatively static.
allocation problems are of litt le concern to most
amateurs. who view their bands as a "natural
right" except. perhaps. during Frequency Con­
Ference" and. hopefully. presents some opinions
directly upon amateur allocations.

This article discusses problems the amateur
radio service presently faces with regard to a
possible fort hcoming Administra tive Radio Con­
ference" and. hopefull y. presents some opinions
and suggestions that may help place amateur
radio in a position of strength before the forth­
coming conference arrives. It must be empha­
sized that. although the conference may be
almost a decade away. the preparation for th is
eve nt cannot wait unti l the day before the con­
ference . Preparations must sta rt flOW so that they
will be in full flower by the time the conference
starts.

Why " Fre que ncy Confe rences" ?

Histo rically. the radio spectrum has bee n oc­
cupied by communication services. usuall y in
advance of the scientific knowledge of the be­
havior of the frequencies selected for use! Early
frequency assignments were determined largely
by equipment limitations and the antenna systems
then available. Subsequent expansion of existing
services and incorpora tion of new services into
the radio spectrum encoun tered problems and
limitations by reason of having to avoid fre­
quency bands already occupied and in use.

By and large. the orderly administration of
the radio spectrum as a valuable natural resource
has come abou t through a conti nui ng series of
international conferences which established
rules. regu la tions and techniques governing those

v'Amateur Radio Tomorrow?". Orr. CQ . July. 1964.
~"Amateu r Radio Regulations" and "Frequency Con­
terences". Orr. CQ. August, 1964.
....Genna Conference", editorial. QST. April, 1964.

stations and services capable of creating inter­
national interference by the practical solution of
providing exclusive frequency bands fo r each
services. Existing internat ional regu la tio ns, there­
fore. are a resu lt of many years of operating ex­
perience and mutual compromise, representing a
mixture of technical, economic and political solu­
tions. This continual refining and modifying
process has produced the table of frequency allo­
cations we have today which has proved to be
genera lly successful. T he scope of the allocation
problem may be judged when it is realized that
the 1932 summary of radio propagation given
at the Madrid Conference was seven pages long.
'1he 1937 report on this subject given at the
Bucharest CCIR meet ing was 42 pages long. A
1943 report on propagation was 238 pages long.
with lengthy supplements. and the CC1R paper
on this subject given at the 1963 Geneva
Plena ry meeting was a weighty stack of thou­
sands of pages. over three feet high!

Some 'houghts
on a Forthcoming
Frequency
ConFerence
BY WILLIAM I. ORR*. W 6SAI

Thus as knowledge advances. the demands
placed on the radio spectrum increase whi le
science of commu nica tio n a nd need for rapid
transmittal of intelligence grows.

Present at the continual sequence of commu­
nication conferences through the years have
been the ARRL and the IAR U. backed by other
overseas radio societies, all represen ting the ama­
teur radio serv ice. Amateurs have seen the " top"
of the rad io spectrum expand from 200 meters
to 300 kilo-megacycles, and have contributed
mightily to this expansion. Today's amateur,
although cramped by his growing numbers.
enjoys substantially the same frequency bands
as he possessed after the precedent-se lling Wash­
ington Radio Confe rence of 1927. T he same can­
not be sa id of other radio services (with the
exception of international broadcasting) which
have lost frequencies over the years.

A 195 1 " Ideal" Allocation Proposa l

In passing. it should be noted that an "ideal"
freq uency alloca tion tabl e was proposed in 1951

- 411 CampMII lane. Menlo Park. Calif.
' At one time the I.T.U. constdered making allocations
on the basts of nalionalily . That is. each country would
be allocated a segment of the h.f. spectrum fo r its ex­
elusive use. The scheme was rejected at an early stage.
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by the Joint Technical Advisory Committee
UTAC ) of the Institute of Rad io Engineers a nd
the then Radio-Television xta nufacturer's Asso­
cia nont'. ITAe has no connection with the IT U
and conducted th is hypothetical study as an in­
dependent action. Other studies, of course, have
been made by other groups at various times.

The "idea l" allocation table for the h.f. and
v.h.f. spectrum was based upon a peaceful world ,
and on the assumption that all peoples would
cooperate to make the best and most efficient
use of ava ilable facilities. T he proposal consid­
ered latest technical fac tors and d id not take into
accoun t political or military req uirements. T his
"ideal" a lloca tio n table of 1951 proposed Ihe
following rad io amateur alloca tions:

35()()·)750 kc (I .S.~1. shares 3622.5-3627.5 kc)
71)('10-7500 kc ( I.S.M . shares 1245-1255 kc)
14,OOO-1 4,9911 kc (I.S.M . shares 14,490- 14,510 kc )
2S,OOll-311,OOn kc ( I.S. M . share s 28,980-29,920 kc)
43.47-43.53 me ( I.S .M., shared wi th amateur)
50.00 54 .00 mc
720-770 me
Non: I.S .!\1. = I nd ustria l, Scientific a nd M ed ic a l.

The 100-720 mc portion of the spectrum ( in
which now reside seve ra l of the rad io amateur
v.h.f. bands ) was to be alloca ted to television.

Needless to say, many advances in techniques
and changes in spectrum usage, have occurred
since 195 1, and th is attempt at deriving an
"ideal" allocation of the h.f.ev.h.f.cu.h.f. spec­
trum is probably obsolete today. Nevertheless,
it is o f historic interest as one proposed solution
to divide the radio spectrum as it should be, not
as it is. It will be interesting to see the Iorth­
comi ng JTAC alloca tio n proposal. due later
in 196~.

The ITU-What it is notl
Ma ny attem pts have been made to describe the IT U ,

its m~~tings and its acnons. A popular false concept o f
the ITU among many radio amateurs should be noted .
The ITU (and the Administrative Rad io Conferences)
do nol comprtse a form of tribuna l, before which the
freq uency req ui rements may be pleaded . and by whom
allocations are doled OUI to those with the most moving
tale of woe. On the contrary . the IT U is a co mmo n meet­
ing grou nd o f KOlnnmrrfts on an equal basis which at­
te mps to reconcile the var ious nattonat interests of all
conce rned so that the radio spectrum may be put 10 t he
mo..t practical use. consistent with political and engt­
neering consfderauons. As with most similar situations,
the deliberations of the IT U usua lly reflect a compromise
position where in no one is vit ally d a maged. and whe reby
no one seems to be particularly pleased. wit h ctsar­
fection divided among all participants.

In this imperfect world of cennnutng tensions. the
radio amateur has occupied a position of minor im­
port ance in most count ries. pa rticula rly those in which
civil communications is a government monopoly, and
private communication facilities arc Iook.ed u pon with
doubt or suspicion . By a selective process, the various
admin ist ra t ions in the co mmu nica tio ns world have
esta blished a "priority ladder" based u pon national needs
and in the majority of coumrtes I including the United
Slates) the po..ition of the amateur radio service i-,
unde rstandably low on this ladder . Reasona b le support
for amateur radio. howe ...er. exi..ts in many countries and .
in the pa st , the United Sta le .. has been ol1e of t he
<Mu nge\( !oupporter,. 01 this ""rvke. con..i..lenl with it ..
own national n~e ..h . II is m., Ituk 10 muk" C""rlai" rh"

·~· · R a d io Spectrum Con..e r ... alion", a R~port of the
LT.A .C.• McG raw-H ili Co., 1 ~.n .

sunnort lor tIllWlt'l., rndio rxhibtted in tilt' past by our
.-:0 \,,," 111I,., 11 does not [oil IH i ll the [ntnrr ,

a eca u amateur radio occupies a po.. Irion near the
haltom of the communications priority ladder. it would
seem that the da n~er!i to radio amateur frequency a llo­
cations that existed in 1 9~9 still ex ist today in aguravrned
form. a nd will o nce agai n p re sent a reru a t the ne xt
Frequency Conrerence. It is necessary. mererore. during
the coming months for the spokesmen of amateur radio
10 ex p lore the problem in detail and 10 examine posstbte
moves tha t may be ta ke n in adva nce of the next co nfer­
ence to in..ure that amateu r rad io is as wel l protected,
and its cause as drecth-ely presented as po..stble. As the
amateur service is not without power and mends. a
reasonable defense of th is servtce may thus be prepared.

The " Se rvi ce" Defin ition

A clear distinction musl be drawn between the Amalrur
Rad io S""'kt' and " Public Snl'iC""," two terms that a re
o ften contused as l:1c' injZ the same. T hey are not . The
termer term is define-d by the- ITU in Secuon 7S. Part 1
of the 19~9 Geneva Rad io Re-gu lat io ns. as fo llows:

A "UTEUIt SEIt\'l("E: A service of self.training,
intercommu nicatio n a nd tech n ical investigations car­
ned on by amateurs. tha t is, by duty a uthorized
persons intereste-d in radio tech nique solejy with a
personal aim and without pecuniary interest .
Pllb lk Service, as applied 10 amateur radio, is any

action underta ken in "the p ublic Inte res t, conve n tence
and necessity ," and these te rms are not fu rther defi ned
by the FCC. As a resuu, the public service image is
largely the Image created in the minds of radio amateurs
and the public by rad io amaln4rs themselves, The public
serv ice connotation, no mail er how wo rthy, th us bea rs
litt le significa nce at any internaricnal conference where
amateur radio is judged solely by the ITU-de fi ned serv­
ice aspect covering self,training, intercommunication, and
technical investigations, by persons Interested in rad io
techniques.

lnteresnngfy enough, in the Soviet Union, the a mateu r
radio service closely adheres 10 the IT U service concept,
with the added con notation of a sport. The Soviet eq u iva ­
lent of t he ARRL (a member of the IAR U ) is called
" T he Rad io Sports Federation o f the U .S. S. R." G reat
emphasis is placed o n various opera ti ng contests and
technica l achievements in the Soviet Union, a nd t he
radio amate-ur adva nces through various classes depend­
ing upon his activities in such achievements and "sports."
T he pu bl ic service aspect, as generally understood in the
United Sta tes. is entirely absent in Sovlet amateu r rad io.
This is not to say that one philosophy of amateur radio
is better than another, but merely to point out that there
a re o ther ways of satisfy ing the ITU definit ion of the
amateu r radio se rvice t han the cu rre nt pra ct ice in the
United States. and we must nOI assume o urs is the more
nearly correct merely because it fits the radio amateu r's
own definitjon of "public Interest ."

A Defense of Amateur Radio

w h tle the various conferences of the ITU are meetings
of governments . the amateur rad io service may pa rt fcl­
pate in these deliberat ions in t wo ways : fi rs t, In a n o b­
server status having no vote. The IAR U (of which the
A RRl is one of 60 members) is a recognized o bserver
body of the IT U and has been a spokesman (by in... Ita­
uom for the amateur rad io se rvice at a ll major com.
muntcano ns conferences fo r the past 40 years. It is the
o nty group that represent s a ma teu r radio a t t hese con­
ferences. Second, individual radio amateurs, e xpert in
allocation problems, may attend the va rious conferences
as members of the delegations of their respective coun­
trtes. It must be emphasized, howe ve r, tha t radio a ma­
teu rs on ..uch delega tions are u nder th ,. control 01 their
KfH·", m " rtll, and must renecr and adhere to the prede­
rermtneu go ver nme nt position vi ....a-vis the amateur ra d io
vcr... i ~·e . \Vhil e the pusition o f the radio amateu r on a
d elc: lo/at iu n may o l'ten be: u ne 01' ..t re nlo/th , he a lso ca rries
the inherent ri"k. that Ihe JlO!Oilioll ut hi!' go\'ernmen( m ay
not be in complete harmony with the needs and a ..pira­
tions of amateur radio. The amateur del~gate may thus
be "t rapped" by the po",ition of his gO"'ernment .

[Cotllimu,/ Oil pug" 86J
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FrOlll to Z
BY DURWARD J. TUCKER· , W 5VU

Part III

Port /I covered general information on Teletypewriter machines. This
article covers the most important mechanisms of the va rious machines.

A
staled before, the teletype code is binary
whic h simply means that it is formed
from two condi tions. On or Olf. A tele­

type machine works on that principal. The re­
ceiving mechanism (mechanical and electrical )
responds ( 0 a n On and Off d.c. signal. One's
thoughts. a t th is po int. may wa nder to how the
r.f. or a.f. signals operate the machine. The
answer is simple-they don't-that is. not di­
rect ly since the machine is a d.c. operated device.
T hat part wi ll be easier to understa nd after a
more bas ic knowledge of the machine itself is
gained. so let us pursue further some of the
basics of the Teletype machine.

Machine Mechanics

A machine is chock full of mechanisms. but
the most important basic functional ones are:
( I) keyboard; (2 ) synchronous a.c. motor; and
(3) rece iving mechanism (selector magnet and
associa ted typing unit) . As a matter of fact. the
Model 15 machine is mechanicall y assembled
on that basis. First. there is the machine base
shown in fig. 13. The motor mounts on the base
at the rear and to one side and is also shown in
fig. 13.
The keyboard and its associated transmitter
(mechanical parts with electrical contacts ) fits
into the front of the base and is held in place
with kn urled screws. Figure 14 shows a c1ose·up

-6906 Kini/ shu ry D rive. D allas 31, T exas

of the top of the keyboard alone and fig. 15
shows a close-up of the bottom of the keyboard.

T he receiving mechanism containing the se­
lector magnet . selecting parts and the printing
mechanism ( the remaining part of the machine )
is built as one unit and fi ts over the keyboard
where it. in turn. is fastened down with knurled
thumb screws. An inspection of figs. 8. 13. and
14 will show how the rece iving mechanism fits
into place over the keyboard. Figures 16. 17.
18 give top. bottom and left side views of these.
the most complicated portion of the Model 15
machine. The selecto r magnet may be seen in
the lower left foreground of fig. 18. Its asso­
ciated selector mechanism is adjacent and to
the right The range finder ( to be discussed later )
is in the center bottom foreground. It is the fl at
plate with a half-moon cut-out and adjustable
arm. The three basic units as described above
may be sepa rated from each o ther in a matter
of seconds. The moto r unit provides the power
to operate the various parts of the other two
units. Each unit is supplied with a drive shaft
and gear so that they mesh properly as each un it
is put in its proper place. See figs. 13. 14 a nd 17.
Care should be exercised when meshing the
gears to avoid damage to the fiberglass gears.

Keyboard Operation

As previously stated, the telet ypewriter key-

f ig . 14-Model 15 keyboard . Th e transmitter mecha-
f ig . IJ - Mode l IS base showing the synchronous motor. nism may be seen on top, to the right .
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• •receivingFig. 17-6cttom view of the Model 15
mechani sm.

mechanism on top of the keyboard un it shown
in fig. 14 ; it is on the righ t side . T his unit has
a drive shaft with a clutch and a dis tributor with
six ca ms. A meta l fi nger with an associated make­
break switch rides on each cam. Five of the
swi tches are normally o pen. These are the ones
that form the fi ve teletype characters. The sixth
switch is normall y closed and provides for the
3 1 ms stop pulse. The ca ms are circular d iscs
about JAi " th ick and about -}4 " in diameter. The
five code cams hav'e slots of equa l length that
allow their associa ted switch fingers to fall in
permi tting the associa ted switch to stay closed
for 22 ms. T he ca m slots a re placed around the
ci rcumference of the dis tributor so that the next
one starts where the previous one ended with
the exception of the 31 ms cam slot and the
first 22 ms cam slot. There is a 22 ms space be­
tween these two. This accounts for the complete
circumference of the circle for one ro tation. This
is illustra ted in fig. 20.

T he next thing to note is that each crossba r
is connected to a le..-er extending to the trans­
mitter dis tribu tor on top of the keyboa rd frame.
T his is also shown in fig. t 9. T he code signa l
notches on the crossbars allow the levers to op­
cra te and lock the metal fingers into place on the
transmitter distributor to opera te the elect rical
switches. Obviously. these levers position them ­
selves simultaneously. in accorda nce with the

Fig. la - Left side view of the Model 15 receiving
Fig . 16-Top view of the Model 15 receiving mecha nism. mechanism.

Fig. 15-Botlom view of the Model 15 keyboard show.
ing the fi ve eressbers.

•

board is similar to that of a standard typewriter
except it has only three rows of keys instead of
four. and the keyboard function and printer
function are mechanically separated.

T he type basket of a Teletypewriter machine
uses type bars not too diffe ren t from those of an
ord ina ry typewriter. However. the type bars are
not mechanicall y co nnected to the keyboard keys
as in a n ordinary typewriter.

A n idea of how the keyboard works ca n be
gained by looking at its bouom side and its
associated mechanisms in fig. 15. T he first thing
to note is that there are five crossbars extending
crosswise (at right a ngles) to the key bars and
from side to side thereby extending under all
the key ba rs. The crossbars have odd shaped
sawtooth type notches along their top edges
under the key ba rs. The crossba rs are each free
to move (l engthwise ) . When a key is de pressed.
the key bar presses downward into the slots of
all five of the crossbars. If the slot under the
key bar is open. then the crossbar is not forced
to move. If the slot has a slanti ng side under
the key bar. then tha t crossbar is forced to move
longitudinall y. Th is is show n in fig . 19. The
crossbars move or do not move, depending on
the character of the slot of each crossbar under
the key bar that is de pressed.

Tra nsm itter Mechan ism

T he next thing to note is the transmitte r



f ig . 19-Cron-section view showing how the key lever
actuat es the crOn bo r which. in turn, octuotes the
locking leve r to open o r close the c sscc icted swilch

wh ic h r ides on the cam.

crossbar notches, the instant that a key is pressed.
In popula r present day scientif ic language we
would say tha t the information was stored.

At this point . the tran smi tt ing d istributor (the
cam cylinder ) is re leased to make one revolu­
tion bei ng ac tuated by the pressed key . With the
turning of the distributor. the d .c. pulses are
accurately formed or transmitted in correct lime
relationshi p to each other. Likewise. they are
received by the selec tor magne t of the receiver.
sto red in its mechanism. then re leased in proper
seque nce an d time relationship to the printe r
mechanism. T he transmitter distributor turns
one revolution for each and every character
transmitted and at the same time it also sends
the 3 1 ms stop pulse as well as providing for
the sta rt space of 22 ms. The time fo r one revo­
lu tion is 163 ms or 0. 163 seconds. Thus. 1-;.- 0.1 63
equa ls 6.133 revolutions o r charac ters per second
or 6. 133 X 60 seconds equals 368 r.p .rn. which
is the speed of the distributor a t 60 w.p.rn.

Mode l 14 Transmitter Mechanism

T he Model 15 machine just described and
the Model 14 typing reperforato r are only basi­
cally simila r. Figure 2 1 shows the base and key­
board of the ~ I ode l 14 typing reperforator. The
transmitter mechanism is on top and in the
right foregrou nd. Figure 22 shows the right side
of the receiving mechanism . It will be noted that
the motor is assoc iated with this unit whereas
it is mounted on the base of the Model 15 ma­
chine . Figure 23 show sa close up view o f the
selector magnet and associated mechanism as
well as the range finder.

Model 14 Transmitter·Distributor

T he Model 14 transmitter-d ist ributor is
equi pped wit h five small sensing pins arranged

,-_ _ :nm..~e­
"- ,"'"'
",," .t.

fig . 20-<ron section view of the keyboard showing
the rela tive posit ion s of the key levers, cronbors a nd

the tra nsmitter mecha nism atop th e keyboa rd .

Fi g . 21 - To p view of the Model 14 typing reperforator
base a nd key board .

in a row at right angles to the length of the tape.
Perfora ted ho les indicate "On" and the absence
of a hole indicates ··OtT". T he perforated tape
does not pass over the row of pins at a unifo rm
speed. To the contrary. the tape moves in jumps
or spurts. A perforated character is positioned
over the pins. Where there is a perforated hole
the corresponding pin moves up through the hole
closing an elec trica l contact. Na tu ra lly. any pin
that has no perfora tion above it is unab le to
move up so that contact remains open. A closed
or On contact means m ark and an open or all
contact means space. The tape remains stopped
long enough for the closed and open contacts
associa ted with the five tape sens ing pins to be
tra nsmitted in prope r time sequence by the dis­
tributor plate which can be seen in fig, 9. The
dis tributor plate makes one complete revolu­
tion for each character and stops. The time for
the complete transmission of each character is
0 .163 sec. or 163 rns for a speed of 60 w.p.m .
as previously noted. T he tape then jumps fo r­
wa rd al most ins ta nta neously to the position of
the next perforated character on the tape and
the process is repeated.

Rece ive r Print ing Mecha nisms

At th is poi nt it has become obvious (hat the

f ig . 22- Right sid. view of the receiving o nd reper­
foroting unit of th e Model U.
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Fig . 23-Close -up view of the selector magnet an d
anoeia ted mechanisms as we ll a s the rongefi nde r of

the Mod el 1.4 typing reperforator.

actua l teletype code sending mechanism is noth­
ing more than fi ve simple make-brea k switches
that either close or stay open when the 22 ms
time interval for each to function. comes by.
They make a nd break a supply voltage of 120
to 200 v.d.c. at eithe r 15 to 20 rna or 50 to 60
rna of current. From this it is safe to surmise
that the main part of the receiver unit is nothing
more than a fast and positive acting electro­
magnet. Th is is exact ly the case and it is ca lled

a selec tor magnet. The selector magnet of the
more common machines. such as Model 14 and
IS, have two coils. The selector magnet of the
Model 15 machine is shown in fig. 18 a nd the
selector magnet of the Model 14 is shown in
fig. 23.

T he selector magnet in the receiver mecha­
nism is actua ted by the d.c. signal pulses re­
ceived from a transmitting mechanism (of the
same machi ne o r any o ther machine ) . The
armature of the selector magnet controls the
selector mechanism which consists of a complex
co mbina tio n of various shaped levers. posts and
springs. The On-Off pulses fed to the selector
magnet are translated into mec hanical pulses
a nd fed to the lever system. In turn. there are
five selector levers which determine the letter
to be printed and these are posit ioned accord ing
to the coded pu lse series.

This mec hanism is driven through a clutch by
the constantly running synchronous a.c. motor.
The bas ic design of th is unit is not the same
as that of the transmitting unit. However. it is
not considered sufficiently differen t to warrant
a detailed description here as was give n fo r the
transmitt ing uni t.

Next month's installment will discuss machine
circu itry and how the machines are opera ted by
r.I, signals.

ITo be COil/iI/lied]

OPERATION TALLWIRE TWO
OP ERATIO N Tallwire Two was conducted at

Fort Chaffee. Arkansas. J uly II. 1964.
under the sponsorship of Fort Chaffee MARS in
conjunc tio n with Fort Smith Area Amate ur
Rad io Club. T he operation consti tuted antenna
experimentation utilizing a vertica l long wire
(500 feet ) wh ich was lifted by a large heli um
filled balloon. Antenna height. length. vert ical
angle. and grounding systems were varied to de­
termine performance data. Pa rticipating in the
o peration were : Bud T yson. WA 9FFV / 5. Did
Widman. K5BWA (chief opera tor) . Jack Wil­
liams. W4VQX / 5. Fort Chaffee ~I ARS Director.
Lyle Shaw. \V5GZP. Majo r Gordon Cunning­
ham. Fort Chaffee Signal Officer. and SP4 J. B.
Shaw.

S2 • CO • OctO'lter, 1964
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Two Balloons are in the sky at th is t ime supporting
the 500 foot vertical long wire. WSGZP is o pera ting

the rig with Major Cunningham on th e right.

L. to r , Moior Cunningham, Lyle Show, WSGZP, Jock
Williams. W4VQX /S, SP4 J. B. Show (ha lf hidden ),
Dick W idman, KSWBA, and Bud Tyson, WA9FFV /S.

- ...
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Turned my back upon the attic
Knowing that the station static

Never would again attrac t me
Back beyond that wooden door

No more signals to attract me
No more strange ones to d istract me

I had hea rd that strange of strange ones
After that one-nothing more.

And as I sat in silent wonder
No more did I need to ponder

Whence the ca ll sign strange a nd eerie
Had been aimed at my own door

Turned the knob and closed the station
Filled with some extreme elation

Turned and left the att ic slowly
Locking fas t the wooden door.

Come in please the signal begged me
Answer please, please can you hear me?

Came the signal, came the signal
Stronger than it was before

Yes I hear you, Yes I answered
But the call is not familiar

What is your exact location
Now the beads of sweat did pour.

Tuning now my ears were straining
Perspiration from me raining

Hoping just for one more answer
From the sta tio n heard before

Then the answer not expected
From that call to me directed

Then a silence. eerie silence
On ly that and nothing me re

-

Ran I to the attic station
Tuned the band in wild frustration

For that call sign unfamiliar
For that call sign heard before

Up and down the band I listened
Sweat upon my brow it glistened

Hoping for another murmur
Like the one I'd heard before

But no call like that was listed
Through the pages still I twisted

Frantic searched I for the strange one
Now I heard it with a roar

Then the moment of decision
Then a blurring of my vision

A s I loosed the power forward
For an answer did implore

The Craven

Then another burst of static
Then a CQ most emphatic

But the call was still a weird one
Never heard by me before

Then I grabbed a call book near me.
Lest the strange onc heard so clearly

Might elude my handy log book
Always set for one mOTC score

BY AM OS ANON

Once upon a midnight dreary
Whi le I pondered weak and weary

Over a pile of QSL's
piled from the bedroom floor

There came a sudden burst of static
From the station in my attic

Then a call sign strange and distant
Then a silence-nothing more

( With apologies to Edgar Allen Poe)

T hen a silence. strange and haunting
Then another try undaunting

Oh to nab that strange new call sign
Excitement shook me to the core

Suddenly I heard a whisper
Stronger now a noise ecli pser

Ca lling me with steady patience
Nearly fell I to the floor



Part One

O SCAR III Package

The OSCAR III package will look somewhat
diffe re nt than its predecessors (see photograph} .
II will measure approximately 17.5 X 12 X 6.5
inches. and will weigh approximately 30 pounds.
Four an tennas. o ne for receiving and three for
tran smitting. project from its sides. This newest
of ama teur rad io sate llites will be a transistorized
radio frequency translator.

OSCAR III will receive 2 meter signals from
amateur radio stations transmi tting from the
ground. amplify the signa ls. a nd instantaneous ly
retra nsmi t them over distances lip to several

transmitters were received by thousands of rad io
ama teurs and other observers in a ll corners o f
the world. The results obtained from the first
two OSCAR sate llites paved the way for the de­
velopment of OSCAR III. Dubbed the "radio
amateur's TELSTAR," OSCAR III will operate in
much the same manner as the more complex
TELSTA R or RELAY. The OSCAR sa telli te will
receive 2 meter amateur signa ls from the earth ,
amplify them. and then retransmit th em over
distances many times greater (han the line-of­
sight range of stations on the grou nd. Depending
on the actua l he ight of OSCAR Ill's o rbi t. the
maximum distance that may be ach ieved by
communicating through the satellite will range
between 2000 and 4000 miles.

O
SC AR stands for Orbiting Satellite Carrying

Amateur Radio. OSCAR III will be the
third satelli te in the OSCAR family. but

the first that will fu nction as an active communi­
cation satellite for radio amateurs. OSCARS I and
II. launched successfully in December 1961 and
June 1962. respectively. carr ied simple beacon
transmitters. Wh ile it was not possible to lise
these sate lli tes for communication. the beacon
·SPACE COMMUNI('A.TIONS Editor. CQ.
IThis article is based on material made available by the
Project OS('AI. Assoc ia tion. P.O. Box 183. Sunnyvale,
California. The author wishes to express his appreciat ion
to the Associ ation for their assista nce .

BY GEORGE JACOBS." W 3ASK

Fi g. 1-Recent photo of Osc.... III mock-up
toke n while undergoing g round tests,
Receiving, tronllator, bea con end tel emetry
a ntennos can be see n projecting from the
Iidel of the latellite 'l caling . The lolar cells
mounted o n the l urfoce l will be used to
power one of th e sotellite ' l beoco n trcn s­
mitt e n . Osc.... III will weigh obout 30
po und, ond measure opproltimote ly 17.5
X 12 X 6.S inch e, . Lote,t pion, coli fo r
o la unching sometime late thil coming winter
for o moteur redte's fin t cctive co mm unica-

tion lote llite . (Photo courtesy W6DKH).

An Active Communication Satellite For Radio Amateurs

OSCA R III , the ,hird in II /ami/y 0/ wnel­
lites design ed mlfl built entirely by mdio
anwlellrs i .• now llIu/f'rlloing final [(Tm Uiti

,p.d.' in prp/HJrtll;on [ o r II winter launck,
II " II goes nccording 10 ,,1111,. mdio "mu­
t eu r : nUl) ' soon be (,blp to Ct"'''lI ' U , iCIl If'

th rough th e wuellite tH'pr fJ i,~""I(· f'.• 0/
.u> I'p rrd Inm.lr ed, flnd 1,,·,IIflJls thonwnul .•
01 mile.•, "" 11. f' 2 m ph', lmllll. In ,hi. !il'f"

cit,' uco-nart art icle, W3.451\. CQ·... Spore
C om m u n icill ion .. f:tlilor. fl p.w-ribell th e
.•ntellite in tlelflil t Pnrt 011,.) , mltl f:'xl,lllin.~

how th e satellite will be 1I.\t' tf jar ('0""

",u";ct,,iOlu nnd 0111(" eXI'f'rilllf>nl s ( Par t

TIt'o) )
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fig. 2-Osc.u III receiving and t ransmitting frequen­
cies in relationsh ip to th e 144·)48 me bond allocated
to amateur rodio spoce communication activ ity on Q

wo rld-wide exclusive basis.

thousand miles. The satellite will listen. and
accept any signals it hears in a 50 kilocycle wide
channel in the 2 meter band. centered on 144.1
me. II will instan tly amplify and translate this
portion of the spectrum ( 0 a 50 kilocycle seg­
ment centered on 145.9 me, re transmi tting the
latter band segment back to ground stations. The
sa tellite will be designed to operate continu­
ously, with a life expectancy of about three
weeks . It will be a "free-access" sa te llite. and
will require 110 special codes or proced ure for
working through lt. The satellite's orbi t is ex­
pected to carry it over almost every corner of
the globe. and it will be available for radio ama­
teurs th roughout the world to use.

In addi tion to the "wide-ba nd" frequency
translat or-repeater, OSCA R III will also carryon
board two beacon transmitters. T he fi rst beacon
will transmit on 145.85 me. sendi ng the well
known OSCA R HI ide ntification in Morse Code
( ) . It will also be used to telemeter dat a
on internal temperatures and vo ltages. probably
using the HI rate as in O SC ARS I and II. plus two
groups of variable-width pulses interspersed be­
tween the HIs. The seco nd beacon. opera ting on
145.950 me. wi ll transmit a continuous carr ier
for trading purposes. and fo r signa l strength.
Doppler shift. and other propagat ion measure.
ments. Both beacon transmitters. bracketing the
50 kiloc ycle segment whic h contains the o utput
of the translator. can be used as freq uency
markers for the main output channel at ground
receiving sta tio ns. T he key freq uencies and bands
that will be involved in the OSCAR III sate llite are
shown in chart form in fig. 2.

Frequency Trans la t ion

Figure 3 is a block diagram of the tranais­
torized freque ncy tra nslation system used in
OSCAR III. ote tha t the system employs hetero­
dyning from one frequency to another. and that
there is 110 detection of Ihe incoming signals.
and no demodulated audio appears in the cir­
cuitry. RJ . signals entering the 50 kilocycle
receiving passband will sim ply be amplified.
translated in frequency a nd reradia ted.

Starring at the low end of the portion of the
2 meter band allocated to amateur radio on a
world-wide basis for space commu nicat ion. the
satell ite receives the 50 kilocycle segment fro m
144.075 to 144.1 25 me. All energy present in
thi s segment. incl uding noise. will be processed.
It will tak e approximately a 2 microvolt signa l
at the sa tellite's input to produce a I: 1 sIn ra tio

with 50 kc satellite bandwidth. This will be
equiva lent to approximately a 20 to I sI n ra tio
at ground receiver using a bandwidth of 3 kc,
The sa tellite will be capable of handl ing all
modes of tran smission. including s.s.b.• c.w.,
a.m.• f.m., slow-scan T V. etc.

The input signals to the satelli te are received
o n a separa te receiving anten na which feeds
direct ly into a band-rejection filter. T his fi lter
keeps the satellite's output from feeding back
into the inpu t circui ts. T he filter has at least 70
db rejection at 145.900 ± .025 me. the trans­
lated signal output band. T he transmitting and
receiving an tennas are cross-polarized to achieve
an additiona l 10 db separation between input
and output circuits. The successful isola lion of
the receiver input from the translator output was
one of the major technical achievernents in the
design of the satellite. A few years ago, experts
claimed that it would be impossible to achieve
the r~quired isolation over such a small fre­
quency difference in input and output ranges!

The rejection fi lter has an insertion loss of
JO db at the center of the receiving passband.
Passing through the filter, the inpu t signals are
a mplified and fed into the fi rs t mixer. A 114.1
me crystal contro lled oscilla tor also feeds into
the first m ixer. prod ucing a 50 kilocycle wide
intermedia te-freq uency band centered on 30 me.

The i.I. signa l is ne xt fed through a 30 me
ba nd pass crysta l filter wh ich provides a very
sha rp 50 kilocycle passband having high skirt
selectivity. This bandpass filter sets the limits
of the translator response band. The signals in
the passband are then amplifi ed in six i.I. stages
and fed to a high-level balanced mixer. A 175.9
mc mixing signa l is also fed into the balanced
mixer. thus producing an output frequency band
between 145.925 and 145.875 me. Since the
second mixer-oscillator o pera tes on the high
fre quency side of the output ba nd. signals at the
high end of the input passband become signa ls
at the low end of the output ba nd. For example,
a signa l transmitted from the ground on 144.080
me. will appear at the transla tor output on a
frequency of 145.920 me. A signa l goi ng into
the satelli te at exactly band center. 144. 1 mc.,
wi ll come out on 145.9 mc .. which is the center
of the transmitting band. Signals near the h igh
end of the input band come out near the low
end of the output band. and vice versa. A ground
station transmitting to the satellite on upper
sideband s.s.b. will be transmitted through the
satellite and received on the ground as lower
sideband s.s.b. T his frequency reversal was in.
corpora ted to minimize the total Doppler sbift
at the ground receiving stat ion.

From the balanced-mixer, the band of signals
centered abou t J45 .9 mc is nex t fed into the
linear r.f. amplifier. Here, the entire bandpass i'i
amplified to a maximu m of I watt peak-e nve lope
power. and coupled into a transmitting antenna
for retransmission to ground observers. T he
linear ampli fier. as well as all the o ther stages
in the system. is completely transistorized .
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f ig . 3- Blod diagram of the Osc.u til 2·met~r freq uency-tra nsla tor system which will mak~ it possible for radio
amateurs to communicate over distances up to severe! thousand miles on the 2 meter bond, via th e satellite.

Automat ic l eve l Control

OSCAR Ill's outpu t power of one watt must
be sha red by a ll signa ls passing th rough the re­
pea te r a t the same time . If thi s power level were
to be exceeded. it would cause non- linearity and
di stortion in the linear amplifier. a s well as ex ­
cess ive drain on the power supply and possibly
damage to electronic components. T o prevent
strong signa ls from overloading the translator
system and to mainta in a constant power o utput
of one watt, OSCAR III is equipped with Auto­
matic Level Control (a. l.c.} circui try.

The a .l.c . system consists of two separa te
de tec tor circuits ; one samples peak r.f. voltage
output and the other sa m ples a verage output.
\Vhe n the levels o f either peak or average signal
output exceed safe values. a bias voltage is im­
mediately applied to the 30 me i.f. a m plifie r
stages. This control voltage reduces the gain o f
the translator syste m and restores signa l levels
to sa fe values. while maintaining the output at
o ne wa tt . While the a .I.c . action may cause a
not icea bl e dro p in th e strength of a ll sig nals
be ing relayed when a strong signal enters the
translator. it prevents the satellite from being
o verloaded and possibly damaged. and permits
m aximum batte ry life to be rea lized .

Telemetry

O SCAR III is the th ird of what is hoped to be
a long series of amateur radio sa tell ites. Just as
info rmation ga ined fro m OSCAR's I a nd II hel ped
in the design of OSCAR III, it is expec ted that
informat ion gained from OSCAR III will assist in
the design o f futu re. improved OSCAR sa telli tes.

In o rde r to learn as much as possible a bo ut
OSCAR III while it orbits in space . s igna ls rep­
resent ing measu rements of key internal sa te llite
parameters will be telemetered back to ea r th
from the telemetry transmitter ope ra ting on
145.850 me.

The sate lli te's teleme try syste m will consist
of three channels o ve r which measured data
will be transmitted to earth. One channel will
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be used for transmitting temperature measure­
ments of the transistors in the linear amplifier.
T hese measurements will be made because the
tra nsisto rs a re be lieved to be the most heat sen­
sitive components in the satellite, and they are
expected to be the first to fail if the internal
temperature rises beyond design limits. Meas­
urements made with O SCAR III will prov ide in­
fl ight data concerning the performance of these
transistors at various temperature levels.

A second telemetry cha nne l will monitor the
temperature of the primary silver-zinc battery.
Since the battery is the la rgest thermal mass
device in the sa te lli te . a check o n its te mpera ­
ture will indicate whe ther or not OSCAR Ill's
heat dissipation system is working properly. A
th ird telemetry cha nne l will transmit informa­
tion concerning the level of pr imary battery
voltage . This will give a n ind ication o f the ex­
pectant life of the sa te ll ite. All three channels
of informat ion will be transmitted continuously
by varying the repetit ion ra te and the pu lse
width of the coded informatio n transmitted
from the 25 m illiwatt telemetry transmi tter on
145.850 me.

The heart o f O SCAR Il l's telemetry syste m is
a n ad va nced design patterned a f ter the syste m
used in the OSCAR I a nd II sa tell ites. Thermistors
will be used to se nse the temperatures a nd volt­
ages being m onitored. Thermistors are resistive
components which cha nge the ir values as tem­
pe rature levels change. As the resistance values
of the therm isto rs c hange. so will the re pe tit io n
rate and duty c ycle of the coded information
be ing transmitted. The repet iti on rate will be
used as a measure of ba ttery voltage. T he duty
cycle will be used for transmission o f tem­
pera ture .

Calibration curves fo r the thermistors a re
being dra wn up during the present period of
ground testing the OSCAR III satelli te. From
these curves it will be possible to transform the
obse rved repetit ion rates and pulse widths of the
coded signa ls into accurate temperature and

lComillued 0 11 page 90]



More Watts Per D ollar

BY CHARLES GU DER*. W ITFH

The amateur is known as one who can frequently get the lost fraction of a watt
out of his final and still not destroy the tube. Here, W lTFH tells how to get
a power increase of 75% from a 6146 without affecting tube life adversely.
A lso discussed is the advantage of the 572-8 when used a s a replacement

for the 8 11A.

O
VER the years it has been the amateur

who has found out how to get the most
performance from the least amount of

equipment. Since in la rge pan the power output
of a transmitter is determined by the tubes used
in the fi nal stage. the tube itself gets the first look.

T he 6 146 is a very popular tube. especially
since single sideband equipment came on the
market using a pair in class AS I to produce 100
watts of r.f. output. In all of the ma nufactured
equipments, the 6146 has been operated with
800 volts on the plates drawing 200 mils. and
with screen voltage of 260 volts. During tunc-up
procedure with full carrier the tubes get hot.
but on ca reful examination. it turns out that
it is the screen grid that really becomes incan­
descent first , \Vhen this happens. the tube wants
to "run away" and destroy itself. This suggested
to the writer thai perhaps the basic difficulty is
secondary emission of the screen itself. l ooking
at the tube tables. you see that the tube is rated
fo r a.m. service at 750 volts wh ich suggests the
possibi lity of increasing the plate voltage in
single sideband service to increase output power
and. at the same time. to reduce screen emission
by increasing the ra tio of plate to screen vol tage
from the usual 3: 1 to 4.5:1 .

Modifications
I was opera ting a Collins KWM -2 from an a.c.

power supply (Collins 5 l6F- l) It was con­
venient to obtain these higher voltages from this
supply by using silicon rectifiers for both plate
and screen sections and by changing to ca pacitor
input in the high voltage section. T his provided
1250 volts for the plates and 275 volts measured
at the screen terminals of the 6146s. Surprisingly,
at 1250 volts and 250 rna on the plates and 275
volts measured at the scree ns. the 61 46's ran cool
black. and (he rJ. output. as measured by the
Waters Model 334 Dummy Load-Wattmeter, was
175 watts instead of the no rmal JOn watts. Rest­
ing curren t was set at 0.040 10 0.050 a mperes (as

- 26 Punnymeadow Rd .• Sudbury. Mass.

a t the origina l lower voltages}. This higher
power operation was conti nued fo r several
month s to determine whether the life of the 6 I46
would be shortened. To date no difficulty has
been encoun tered either with the original set of
tubes or with the KW M-2 itself.

Recently a new tube. the 6 1468 . appeared on
the market a nd a pair of these were tried a nd
found to operate slightly better, producin g just a
few more watts output at the higher voltages. The
next obvious move was. of course. to set up these
same operating conditions for mobile use. This
was accomplished by a specially made Adcom
power supply that would provide both the nor­
mal 800 volts and 1250 volts. switch selected .
and a fu ll 275 volts fo r the screens. Results
were just as sa tisfactory in the mobile as in the
fixed station. As a further check. the same
changes were made in severa l o ther stations and
the same results obta ined with no damage at all.

Since most KWM ·2·s used on a.c. lines are
operated with the Collins 5 16F-2 power supply.
a simple modification of th is power supply has
been worked out (fig. I ) to provide the higher

Exposed Yiew of th e Collins 516F.2 power sup p ly shows
the plug.in silicon unih and the h.v, inp ut filter moun ted

o n a board a top the filt er choke.
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Tobie I-Compa~ison betwee n the maximum ratin gs of
the 811 a nd UEW .57 28 for c .I. or d. service, Class 8.

voltage. A ll parts li sted on the diagram are com­
mercially avai lable.

T he same operating results have been obtained
with the Collins 325-1 and 325-3 exciters as
with the K\VM -2. No wiring changes are re­
quired in either the KWM ·2 or the 325- exciter;
only the power supply is modified. As far as
these changes in eq uipment other than Collins
KWM -2 or 325 are co ncerned. the word is be
careful that the final amplifier components are
rated for use at the higher voltage be/ore you
go high voltage.

The UEW 572·8

Since we star ted out to get mo re power from
existing equipments. it was only natural to look
at the several linear amplifiers now on the market
using 811 A's in parallel. 2 or 4. The United
Electronics-waters UE\V 572-8 became avail­
able some months ago a nd seemed to be a "nat­
ura l" re placement fe r the S f lA . Both tubes are
mechanica lly interchangeable. have the same
filament requirement. but differ in that the UEW
572-8 has a 160 watt graphite plate and "hard
glass" bulb. The 8 11A has a 65 watt metal plate
a nd a soft glass bulb. Elec trically. one UEW
572-8 eq ua ls two 811 A's.

Again we chose the Collins unit on which to

HilA

ex periment, the 301.- 1 Linea r A m plifie r. This
uni t uses four 8 1lA's in pa rallel with 1500-1 600
volts at 600 mils and produces outpu t under car­
rier-inserted tune-up condition of 550-600 walls.
( N ot too long. please, the gllA's get very red!)
We then replaced the KIIA's with UEW 572·1\',.
being carefu l that the pins on the tubes we nt
in to the prope r ho les in the sockets . . . it is
possible to force them in wrong and not get the
filaments to ligh t! Now, with »o changes in the
30L-I and driven by a standard KW~I·2 . we got
800 walls of r.f. output and the tubes ran cool
black. Whe n driven with the KWM -2 'h . the
r.f. output we nt up to 1050 wa tts in to the dummy
load-wattme ter. T he tubes st ill ra n cool black
but we found that a Ih watt grid resistor ( R:!Ii)
in the 30L·I couldn't take the increased grid cur­
rent. we changed the resistor that is located just
inside the chassis next to the output coax con­
nec tor to a 2 watt size. same resistance value as
origina lly used. 39 o r 47 ohms. No o ther changes
are required in the 30L-1 to get a husky tal king
kilowatt in a small box. The first set of UEW
572-8's are still working after several months.
including some 10 hour demonstration days at
ha m fes ts! We do recommend a "stiff' 120 volt
a.c. line. however. to run the beefed-up 30L- 1.

T he same output power increase has been ob­
tained in the Gonset Linear using Sf lA's. and
we are thus led to the conclusion that the UEW
572-8 is a worthy replacement for the gilA in
any single sideband Linea r Amplifier now in
service using 8 1IA·s. The UEW 572-B is avai l­
able from most amateur di str ibuto rs. a nd while
it costs more than an 811A. it gives out with
more r.f, for a longer time and never shows
color. _

572 11

2.750 v,
225 rna
600 w.
160 w.

.... 1.500v.
175 rna
235 w.

65 w.

D.C. Plate Volt .
Max Sig D.C. J ~

Max Sig Piau input .
Piau Dissipation ...
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Exposed view of the od o ptor shows how the chossis
was positioned flat with the tubes on the rear fl ange.

S.S.B. Receiver Adaptor
BY HARRY LOWENSTEIN*. W 2HWH

Many of the older, better quality receivers can be mode "use ful" for s.s.b.
service with this outboard adaptor. It requires no receiver modifications and
the adaptor contains on U. amp, on a .v.c. system, a product detector and a

5-frequency crystal controlled b.f.o.

T
II ERE is a lot to be said for the bet ter
quality older recei vers in use a t many ham
sta t ions. They usually have a crys ta l fi lter

that will effectively reduce he terodynes a nd. if
aligned properly. will have adequate selectivity
fo r thei r "used" going price today.

T heir main disadvantage in present day ham
operation is lack of a product detector and a
variable a.v.c. time consta nt. Also. the tuning
rate co uld be a lot slower tban originally de­
signed.

The main problem with the olde r receivers,
and some of the new o nes, is gett ing the s.s.b.
signal in the proper part of the i.f. passband . Th is
can be done by fussi ng with the tu ning dia l. using
th e S meter and then setting the b.f.o. pitch to
the prope r poin t. Unfortuna tely. by the time you
do this. the signa l you arc tuning is in QSO with
someone else.

T o overcome these disad vantages several pre­
viously published circuits have been grouped
together in o ne outboard ada ptor. T his is shown
in fig. J. The origina l recei ver is enclosed in the
dotted portion of the circuit.

T he three circuits a re a n untuned i.f. amplifier
with an adjustable a.v.c. time consta nt. a product
detector and a crysta l controlled b.f.o. The i.f.
signal is picked off the diode detector plate and
coupled o ut to th e 6BA6. V to an untuned i.f.
am plifie r, which can. therefore. operate at any
i.f. frequency.

'12 Maplewood Ave. , Maplewood, New Jersey,

This stage is controlled by a separate a.v.c,
amplifie r, V~ . The circui t (bo th VI and V~ ) is
tak en from the Sideband Handbook where it is
credited to T. M.C. This now provides two a.v.c.
loops. the fast one in the receiver iJ.s. and this
second adjustable speed in the untuned i.f.

The output of the 6BA6 can be fed to the r .f.
or oscillator grid of V " a 6BE6, wired as a
product detecto r. For a.m. operation it is fed to
the oscillator grid. For s.s.b. the i .f . signa l is fed
to the r.r. grid and the b.I,o. is fed to the oscilla­
tor grid. All switching for a.m. or s.s.b. is accom­
pl ished in the ada ptor. This circuit was also pub­
lished by T.M .C.

For c.w. and s.s.b. rece ption the b.f.o. signal
is generated in V3 11• a Pierce crystal osci llator.
The frequencies used will be discussed later. T he
other half of Va is a cathode follower the output
of wh ich couples to the 6BE6 product detec tor.
This circuit was de veloped by Eldico.

The audio outpu t of V ... is connected back to
the receiver audio gain control as shown in fig. 1.
As may be seen, very litt le work has to be done
at the receiver.

Crystal Frequencies

\Vhile the i.f. frequency of most o f the olde r
receivers is 455 kc they have crysta l filters which
frequentl y are 1I0t exactly 455 kc. Before deter- .
mining the crystal frequencies to be used in the
ci rcui t of V3 we must know the exact fr~quency
of the crystal fi lter and align the receiver i.f. to
tha t frequency.

October, '964 • CQ • S9
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Fig . l-eircui t of the outboard adaptor for s.s.b. reception . The a rea enclosed in. the doHed lines is the
receiver and o nly two connections a re mad e, the l.f. signol takeoff an d the audio input to the volume
co ntrol . All reslste rs are Y.z watt, a ll eepeelters greater tha n one a re in mmf and ce pecltees le ss thon o ne

ere in mfd.

To determine this frequency switch the crystal
filter in at the sharpest position and swing an
LM frequency meter (or a good quality signal
generator) across the i.f. bandpass. The peak
will be at the crystal frequency. Align the Lf.
amplifiers at this freque ncy.

Assume that the crysta l fil ter is accurate, 455
kc. A crysta l of 455 kc is chosen for zero beating
and Y 1 is cut for 455 ke.

C.W. Recept ion

For c.w, reception two crystals arc used. Each
is 1.2 kc away from the 455 kc Lf. or 453.8 and
456.2. Whe n a c.w. signal is tuned in and is at
exactly 455 kc, either crystal V:! or Y:J will pro­
duce a 1200 cycle audio tone in the output. Why
two? A look at fi g. 2A shows the received signal
centered on the Lf. ba ndpass, 455 kc. When
crystal Y:! is employed, a 1200 cycle difference
frequency results and is fine until some inter­
ference opens up further down but still in the
i .f . bandpass. The beat frequency difference
caused by the interference is also heard in the
outpu t of the receiver. By shifting to crystal Y3
at 456.2 we will still produce a 1200 cycle audio
outpu t for the received signal but the interfering

signal produces an audio tone that is too high to
be reproduced by the audio system.

S.S.B. Recept ion

There is nothing unusual about using two
crystals for s.s.b. reception. one for upper and
one for lower sidebands. The same two crystals.
V:! and Y3 are used for s.s.b, as well as c.w.

RTTY
The two crystals for RTTY reception are Y.

and Yi) and are 2.55 kc above and below the L f.
(457.5 and 452.45 kc}. T hese crystals serve the
same purpose for RITY that crystals Y 2 and Y3
serve for c.w. reception; they will sometimes
allow interfering signals to be eliminated.

Figure 2 1:3 shows how Y I and Yi) ma y be used
to produce the two audio tones associated with
a n 805 cycle shift. 2125 cycles and 2975 cycles.
By switching between crystals Y~ and Y5 and
resetting the reversing switch on the terminal
unit. clear copy may be achieved. This ability to
shift the crystal frequency permits greater flexi­
bility in using the notch of the crystal filter to
eliminate the interfering signal.

{Continued Oil page 86]

Chassis and po ne l fit neotly a bove th e receiver. The
controls a re, from left to right, A.V.C. Speed Co ntrol,
5.S.B.-A .M. a nd B.F.O. Freq. Th e space o n th e rig ht
is for g scope tub. to be used with Q panadoptor

in a futu re project.



The Antenna measuring [antest
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7 8 10 II

BY FREDERICK W. BROWN*. W 6HP H

There is probably more controversy about antennas than any other technical
subject. The Antenna Measuring Contest, besides being one of the best argu­
ment settlers ever devised, combines all the outdoor fun of a Hamfest, Field

Day, and V.H.F. contest.

F
OR the u.h.f. man interested in antennas,
(and what u .h.f. man isn't '") the most
interest -arousi ng and enjoyable of all so­

ciable activities is the Antenna Measuring Con­
test. Each participa nt learns by direc t measure­
ment what his antenna is really doing in terms
of gain over a dipole and in relation to th e other
entries. Results are not only educational, bu t
very often are q uite star tling. Gains almost a l­
ways measure lower than textboo ks or certain ly
adve rtisements would lead us to believe. In one
recent contes t. a ce rtain much advertised com­
mercia l Vagi showed up wit h a gain 8 db below
a dipo le. Another manufactured Vagi did better,
it actually was 2.7 db above the dipole. Both of
these antennas are advertised at more than 10 db
gain. Caveat emptorl l

As far as we are able to determine. the An­
tenna Contest was first invented in the San
Francisco Ba y Area by Everett Emerson. \V6PBC
and Bob Melvin. W6VSV. The first one was held
in 1957. and they have recurred more or less
annually since then. Bay Area contests have been

· Pine Cove. Idyllwild, California.

The 1958 Ante nna Con test wos held at Tilden Po rk
in Berk eley. The extreme ly lon g V driven Yogi run ning
the le ngth of the pict ure wa s e ntered by W6E DC and
placed seco nd . First prize .....e nt to W6MJV .....ho entered

the large "bed sp ring " a rray at the rig ht.

so successful thai the local 432 me gang has
formed the UHF Rad io Society. Inc.. a non-profit
organization devoted to advancement of u.h.f.
wo rk. As a memorial to the late Oliver Wright
(a pionee r antenna experimenter and inventor
of the famous G D beam). the group was as­
signed Oliver's old ca ll. W6G D.

Esse ntially, the contes t amounts to a gai n­
measuring experime nt. Prizes are awarded o n
the basis of most ga in, or gain versus size. The
refinements of making accura te gain measure­
men ts have been published in detail! and will
not be repeated here. Usually the best band for
antenna contests is 432 mc-Iower frequency
antennas are too clumsy and very few are usu­
a lly available for higher bands. All but one Bay
Area contest was held on 432 mc.

Participants
Probably the best way to get contest entries is

by personal invitation. This prevents too many
nonparticipating onlookers from showing up and
getting in the way. etc. If there is not enough 432
me activi ty in your a rea, opera tors on lower
bands can be invited to make 432 mc scale
models of their ante nnas. Of course, any local
"expert" who has been bragging about th e tre­
mendo us gain of h is antenna sho uld be cha l­
len ged to eithe r "put up o r shut up."

Invita tions should be issued far enough in ad­
vance so that everybody has plenty of time to
construc t or ta ke down their antennas and do
any final pruning or tuning. Obviously, a time
should be chosen when most people are free­
a Sunday afternoon is usually best. The prizes
offered should be attractive enough to encourage
as many entries as possible. If no one is willing

' Brown, F. W .• "How 10 Measure Antenna Gain:' CQ
November, 1962, page 40.
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The 1963 contest was held in San Moteo. Winner was
W6.Df U (14.5 db) with a 32 element Oliver Wrig ht
deSign . Vertical polClrizotion is used on 432 me in

California .

to donate a pair of 4X250S's. you can at least
get so me fancy cert ificates printed.

The Site

The contest site should be reasonably free of
reflecting objects such as buildings. cars. trees ,
etc. It should also be fairly well secluded from
the public; a group of people hold ing strange
looking antennas is likel y to a tt ract an unfavor­
able amount of curiosity. An open field is about
as reflection free a spot as yo u are likely to find
in most parts of the country.

A shady place with picnic tables should be
nearby, and a refreshment committee appointed .
Adequate parking space far enough from the test
si te to avoid car reflections sho uld also be ar­
ranged.

Sixty cycle power must be available unless all
equ ipment is ba tte ry powered. The availab ility of
a fa irly well regulated putt-putt will grant you
independence from the power lines. of course.

Equipment

The test equ ipment req uired has been d iscussed
in the Anten na Measurement article .' An a .c.
v.t .v.m. connected directly to a receiver i.I. stage
will overcome the second detector non-l ineari ty
problem. He sure to check the accuracy of your
receiving se t-ur <lg.linst a signa l generator having

IBro"" ". F. W ., " ()esi lln or Yag! Ant ennas" CO. May
t963. p age 3K.

•-
•

The 196 1 Bay Area contest was held a n 1296 mc. It
was won by the large semicircular di sh p artly visible

in the fo reground .
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a good pisto n attenua tor-some a.c. v.t.v.m.s
have good linearity at audio frequencies bu t be­
come very nonlinear above a few hund red kc.

For best resu lts a line voltage regu la tor or a t
least a regulated pla te supply is desi rable ; small
variations in line voltage are essentially magni­
fied by the number of receiver stages.

Bay Area contests have always used a 1000
cycle sq uare wave modulated signal generator
for transmitting. with a HI' 415B standing wave
indicator and crystal detector for receiving. This
arrangement is very stable and accurate.

I ~ addition to the signal source and receiving
equipment. a half wave dipole for zero db refer­
ence is needed. II should be on the end of a
wooden stick so the holder's body will not disturb
the field near the dipole . Your antenna range
can be tested by moving the dipole a few feel up
a nd down. back a nd forth, and sideways. If
there is much variation in received signal
strength. an average reading will have to be
taken for the reference level.

~I ost 432 mc antennas are fed with either twi n
lead or coax. The receiver input should be fed
through a 50 ohm pad so to insure a proper
termination for the transmission line. (The mis­
match loss to 75 o hm coax will be negligible. )
A 4 to I balun will take care of the tw in lead
users. Have o n han d a supply of coax adap ters
( BNC to type N. etc.) to accommoda te the
various types in usc. Each a ntenna should be
eq uipped with a few feet of transmission line
for connec tio n to the receiver, but forewarn con­
testants that they will not he permitted to add
any assumed tran smission line loss to the ga in
reading.

Rules

. Antenna Measu ring Contest rules are fa irly
Simple : the participant sta nds inside a sma ll cir­
cle marked on the ground and . holding his an­
tenna in the air. tries to get the most signal from
the distant signal source. A meter is placed where
he can observe the relative receiver output. T he
contestant is permitted to do anything he wants :
cha nge polarization, slide aluminum foil on the
twinlead. point the anten na at the moon, rlc.­
anything that will bring lip the signal short of
placing an amplifier in the transmission line! !
When he has maximum signal. the recorder reads
the meter and writes down the gain in db. The
next participant then takes his turn.

There are two schools of thought on how an­
tenna contests should be judged: gain. or gain
vs. size. The largest antenna will usually (but not
always ) win the gain contest. There is something
to be said for both viewpoints. The gain-alone
proponents argue this wa y:

"There is no substitute fo r gain in communica­
tions work. Size is limited anyway by what one
man can hold off the ground. T he man who goes
to the trouble of building the biggest antenna a nd
lugging it to the co ntest should have his Jabors
rewarded with first prize:'

lCorllilllled 011 page 86]



BY U RB LE J E U NE,'" W2DEC

•DXpedit ions

G 5KW. who is now in Saudi Arabia. has s.s.b.
gea r and a beam and will visit some of the nearby
D'Xotic spots dur ing his several yea r stay in HZ
land. {Tn.x G 2B VN & WGDX C).

Ind ian Ocean lslands-Les, GS KS. has arranged
via Leny, 5Z4GT. for the Hall icrafters SR·150.
SX~ I 17 to go aboard the 5 .05. Galien; for a trip
to Madagascar, Mauritius. Cornorros, Reunion,
T romelin, etc. th rough the Ind ian Ocean. The
5.S. Galien; ret urns to France to pick up the
new crew for Crozet Island. On the way South
the boat wi ll ca ll in at Mornbasa where Leny.
5Z4GT. will speak to the radio operators aboard
a nd check to sec if they are ama teurs. If they
will opera te the equipment amateur wise, Leny
will loan them the Hallicrafters equipment for
a period of twelve mo nths unti l the end of
J anuary 1966. (Tllx G8KS/5Z4G T /VERON).

160 Meters

Record for first ever JA 160 meter DX QSO
since recent opening of JA band on spot fre­
quency of 1880 kc goes to JA3AA, who on June
27th at 1505 GMT QSO'd (35 9) none other than
our arde nt and also successful 160 meter DX
globe-trotter VS ILP (459) in Singapore . Won­
de rful to have JAs with us on 160. Congratu la­
tions to both on another first.

VE2UQ again went close to the North Pole
to Cornwallis Island. Resolute Bay 74.43N­
95.00W. only 900 miles from the North Pole
where it is dayligh t all night. July 14th to 20th
receiving tests were conducted with WIBB /l to
see if 160 meter signa ls would penetrate day­
light conditions near "T he Shadow Edge." No
160 meter signals were heard. not even 2 kw
w e e on 2036 ke. Lowest freq uency heard was
3.5 me with only S2 to 3 signa ls coming th rough.
V E2 UQ then visited Thu le G reenland to check
on 160 and then on to Prince Edward Island as
VE2UQ /l wo rking quite a few WIVEs.

Congratu la tions to ZS6 BCT for first summer
DX worked when he QSO'd WIBB /l at 0435­
0455 G MT July 15th on a frequency of 1809 kc
using to wa tts to a doublet antenna peaking 349.
\Vl BB's signa ls were 449 /569 using 100 watts to
his 260 foot high inverted Vee. Chris set up
the schedules by first observing WCe's peaking

· 8 0x 3S, H azle t, New J ersey 07730.

times. then airmai ling WI BB for sched ules.
Contact was made on the second try . w e c 's
signa ls have been consistent. varying 229 to 559
several diffe ren t nights. ZS6BCT's s.s.b. signals
also peaked 239. Apparent ly, the North-South
path is in good condition.

Pete, 9L 1HX. scored a resoundi ng first ever
. . . Sierre Leone to the USA when he QSO'd
WIIlB /l . 579 at 0447-05 15 July 26th . Stew and
Gary. KIKSH (visiting BB to discuss his for th­
coming tri p to Pakistan and 160 OX from there)
got on 160 at 0330 to try for Gordy. VE2UQ ,
on Prince Edward Island and DL I FF. who had
a schedu le. Neither were heard. So. OX CQs
were sent al ternate fi ve minute periods for an
hour. Suddenly. after K IKSH's trick at the key•
9L IHX appeared ca lling WIBB /1. An almost
so lid QSO 469 /379 was had for about 25 min­
utes. Cred it for thi s contact goes to G3PLQ / mm.
commercial operator on l\1. V. Perang who, un­
able to get a transm itt ing license fo r 160/ mm
fa ithfully monitors 160. He makes port at Flee­
tow n occasionally and interested 9L IBX in
gett ing on 160.

The QSO with 9L 1BX was halted to answer
another station 349 heard ca lling near the fre­
qu ency. This turned out to be ZS4PB, who
qu ickly faded out since peak conditions had al­
ready passed . He was receiving W IBB /l 459 .
Add itionally ZS6BCT listen ing in. repo rted
VQ2AS and ZS9G also were on.

Anothe r fi rst . . . to VQ2AS. John. who.
alerted by ZS9G to band co ndi tio ns and hearin g
ZS61lCT QSO WIBB / I. got on 160 himself and
with signals 229 /339 made it a QSO on July
29th at 04 10. John used a 250 foot sloping dipole
to copy WIBB /I 459. Brit ish s.w.1. Smi th moni­
tored th is QSO.

OX has suddenly erupted in grand sty le to
ZS land. No doubt about it. T he band was in
excellent co ndition to the south and the African
hams are ma king themselves known on 160.
This is a good omen for the co ming 1964 /1 965
DX season of the IQSY and low sunspo t num­
bers.

Thanks to WIBB for the above 160 meter
information.

WAZ and WPX
THE WAZ and WPX cert ifica tes are a warded by
the CQ O X department . WAZ is issued for proof
of contact wit h the 40 Zones of the world as shown
on the official WAZ Zone M ap. WAZ is issued in
three classes, s.e. Any mode. all phone and all
s.s. b. For complete rules. see the Ja nua ry. 1962
CQ. page 50.

WPX is issued in four classes, t.e., a ll c.w.• a ll
phone. all s .s.b . a nd M ixed . The number of prefixes
required are : C .w.-300: Phone-300 ; s.s.b. ·200; Mixed.
400. Fo r complete rules. see J anua ry. 1962 CQ .
page S2 . \VAZ applications. Zone Maps a nd W PX
applicat ions may be o btained from the DX Editor
at the address shown at the head o f th is column.
Please send a self-add ressed. sta mped e nve lope or
a self-add ressed e nvelope and an IRC . All applica­
tions should be sent d irectly to the OX Edito r.
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The fo llowing certificates were issued between the period from July 4t h. 1964 to a nd includi ng
August 3rd, 1964 :

CW WPX

TWO·WAY SSB WAZ

BUild
14

W a lter Geyrhalt er
J ames Rester
Meryl C. Burns
Sune " Doc" Ericsson
Bruce E. Mont gomery

J . F . S wartzend ruber
Rill De nn is
Elwood R. J ohns

SSB WPX

100 TWO·WAY SSB
K9WJ U
KtlUKN
W 781H

D URK
\\-:SEVZ
W4ZYS
SM5IIPJ
W~BFR

'""9
' 90
19'
In

458
.,9
460

M ode
W A2WOQ SSB .
K20US CW E
K4HPR CW _ 14,1.8
W 5LG G CW 0 F

Milled O F
W 6CHY Phone , 28
K~ONV Mixed E
W ST'TN CW 2 1
W~VRQ CW E A
DL7CS CW E F .. 14,21
G3 DO Phone , 3 .~
] IU R CW 1.11, 3.5
lTlAGA CW F
OKIAFC ,CW E
OKISV ,CW E A F .. 14
OK3EA CW 21
OK3EE . . CW 1.8
ON4UN SS B , E 3.~

S P211L C W E
ST2A R . . CW 14, 21
U H5 FY .. C W E
UC 2AF CW E 14
VKJX IJ CW E
V KJA IIQ CW E
VK JJ f CW , .. 14

200 TWO·WAY SSB
123 SM5UF H arry En gstrom

WPX ENDORSEMENTS

Pa ul R. Jorgensen
Ha ro ld E. Bennett
J ohn Houk
Porter A . Sk inner

Ted A . Cullian
II. And rews
A , H , Sto vall, J r.
Raymo nd T , Peschek
I'a ul R. Jorgensen
I'aavo Mieuinen
P. R. Goljedge
W illia m C. Price
Sven V, J o nsson
lI a ro ld E. O lson
Roy C. Kronauge
J ohn lI a uk
Porter A . Sk inner
Dr. Bennett w. !\Iuir
Clifford G . Moore
Herma nn G roh
Doctear Maurice A rt tgue
Vla d imir Dro zdo wski
Gary F, E. Vrooman

Paul R. Jorgensen
A . D. van der Watt
H arry Stark
J o hn Houk
Porter A. Skinner
Curtis G eo rge

W . O."woodvvaenneu.Jr .
lI a l Sillman
Ro bert J . Rasche
J ose Toro
Nizamov Arkadij

Ch asj lov ic
Felix Pok ro vsky

W A2T AG
W6TXL
W7l8P
W 7UZA

WAHAG
ZS6lW
W J CGS
W 7L8P
W 7 UZA
W 4SSU

WjKJNX
K4Ser
WII2F MK
KI'4RK
UA9J II

U A 3UK

ALL-PHONE W AZ

CW·PHONE WAZ
K6TSY
G5 DV
W 6F ET
\\'9UU
WA B AG
OH 5UQ
VQ2\\-'
WiiU XS
S MJ IlHT
W 6EO Z
KSVDV
W 7L1W
W 7UZA
KtlElfi
K6KII
DLIIUI
FSIII
U U51 V
W SARII

2,.
2"
256
257

248
249
2' 0m
2'2
2'3

'68

2010
20 11
~0 12
2013
2014
20 lS
2016
2017
~018

2019
2020
202 1
2022
1023
2024
202S
2026
2027
2028

PHONE WPX
III Y V 511 11 U J uan Jorge Gugtg

.-I ·Asia ; E-Ellrope ; F-Afr ka N-North America ; 0­
Oceania ; .'i ·So ut h America .

During a recent vi, it to K2US, the World's f a ir Ama ·
teu r Rad io Station, Gus Brown ing, W4 BPD {le ft}, int ro­
duces his wife , Peggy to the delighh of being a rare
station a s Trav Manhall, K9EB E, looks on. (Tn ll K.2MG EJ

He re and There
11 \' 1 FO N\lOS" : BVI USA io;, cry..ta l co ntrolled o n 14J07
kc s.s .b. hy regula tion or the Chinese G overnme nt.
U· Irun : Phyll is, E P2A IJ , and Jo hn. EP2DJ , ha ve pe r­
n;lDl:nl ly QRTd hom Ira n. QSLs have bee n ma iled 10

a ll hr~t co ntacts. Anyone who has not received a QSO

co nfirmat io n may o btain a duplicate at the add ress shown
in the QTl t sccnon.
U '1I"1: EP2D M will sta rt study at Southern T echnical
Institu te in Ma ncu a , G a .. thanks to the e fforts of
W4JO l i. Ma ybe Javed will be on as E P2D M /W4 now
that the reciprocal licensing bill is signed . (Tnx
WB1FMK J.
t ·ftS Comnro hlands: Andre has been QRV o n 14290
s.s.b . daily around 1700 GMT, lTnx L1DXA J.
t' U t' reneh Snnlldlla nd: The letter from K IQUP needs
no exptana uon . " 1 plan to ma ke a DXpc:dition to French
Soma liland during the period 31 Oct. to 29 Nov. th is
yea r, Only the ra re poss jbi lity o r circumstance, due to
mili tary, would result in a ny change in pl ans o r dates
se lected .

Tra vel distance, o ne way. from A smara to D iibcuri, is
approximately 1.155 miles. With Iud: I hope to be in
D jibouti. a nd on the ai r by 5 Nov. and remain o pera ­
tional unli l a pproximately 24 o r 25 No v. '64. U I a m
fortunate in lccaung a nother opera tor to make the trip
with me. I look fo rward to 24 hour o peration.

Equipment will be a Collins KWM·2 with a ntennas
improvised as the si tua tion permits. Ccw. a nd s.s.b . is
hoped to be wo rked o n all bands. 3.5 to 21 me and
regulat ions perm ittmg, favo ring the following fr equen­
cies : 3505,7005, 14005 a nd 21 005 kc o n c.w.; 3/l05. 7205,
14105 a nd 21405 s.s. b . Ca ll sign will be assigned o n a r­
rival and may be e ithe r FL5 or FL8 prefix. Fo r co n­
firmatio ns, I desire QSL. a nd US a irmail postage fro m
those srauon.. who desire QSL. direct a nd QSL plus IRe
h om those fo reiB" stauo ns who desi re confirm ation
direct . QSLs will he forwarded to all o ther sta rio m
wor~ed via the Bu reau . Ca rd.. will be o rdered printl:d
immediately un tetutrn to A smara .
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WPX HONOR ROLL

CW WPX W8UMR ,506 OEtfF ,457 UA41f 41 7 W30JZ 447 G300 466 VE3BKL 300
W2HMJ •.. 694 W8RQ 505 F9MS 457 W8GMK .417 G8KS 430 MP4BBW .. 462 K2POA 300
W8KPL ••..664 W9U1S 505 OK3 EA ,456 SP8HR 416 VK6RU 421 HB9TL 452 WGUSG 300
W5KC , 656 PAOLOU 505 UC2AR 456 K2PFC 415 W3AYO ,420 W3NKM 451 SMSUF ,295
W2EQS _641 G3EYN 503 W8KSR 456 VK3XB 41 5 F8PI 418 G8KS 450 wecvu 291
W2AIW 617 ON4FU .. 503 W7ABO 452 WI DGT 415 PZIAX 413 K9EAB 439 Gr6TK 278
ON4QX 603 YUI AG S03 SMSBPJ 452 W5AWT 412 K2CJN •.. 409 G3AWZ 4:i'8 KSOGP ,271
W40PM 600 W6YV .. 502 WA2CB B 451 WSOA 412 OL3TJ •..... 404 W3MAC •...425 K80NV 275
W6KG 596 OL7CS 502 K4TEA 451 WA2DIG 411 OU FF 404 G3NUG 423 VE3 ES 274
W9UXO ,582 K2C PR 501 SP6FZ 450 W2PTO 411 W10RY ,404 W4NJF 403 K2JFV 266
OLlQT 573 W9SFR ." 501 W3PGB .. ,, 450 K5lZ0 .411 WIUQP ,402 IlAMU ,403 KGGAJB 265
W2NUT 571 W2EMW 500 OLlYA 450 W4DKP 410 W6USG 400 PJ2AA 379 K2M GE 263
W8lY 570 W2FXA 500 Ol9KP 450 WI CKU 408 XE I AE " 398 W6yMV 372 W3AYD 262
KGCQM 565 W2MUM ,495 Ol9KP 450 K41 EX 408 VE3Bap 386 WI0RV 370 W4EEU .. 262
W50lG 564 WIWLW 494 W8J1N 449 K4JVE 407 SP7HX ,385 W6RKP 360 OUPM .. 257
W2HO 563 lAJDB 491 VK3AHQ 448 WSA,FX 407 Ol3RK 383 W2HXG 359 G3WW 257
K2U KQ 559 PY400 ,491 W3AYD 443 SM5AJR 406 TG3AO 381 TI2HP 356 W30JZ 257
W5lGG .. 558 OK3DG 488 W6UNP 442 OJ5GG 404 DL6VM 376 W4Rl S ••..355 XEttV 256
W90WQ . .556 SMSCCE ..488 W3 BOA 437 SP7HX 404 G3FKM 366 l A5HE 354 G3FKM 255
ITlAGA 555 W4BYU 487 LA 5HE 437 W61SQ 401 W8UMR 363 K1 SHN 350 UR2AR 255
W2KIR 555 W8PQQ 481 WA6SBO ..435 K6VVA .400 SM3AZI 362 PZIAX ,345 OJ2QZ 254
OKISV 553 W4HYW 478 VE3ES 433 PY4AYO ,400 Ol2UZ 361 KIIXG 344 ZBIA 254
K2ZKU 552 W81BX 476 G3HIW 433 SM3EP 361 VE3Bap ,334 WIEQ ,253
K2CPR ,550 W5BUK 475 W4CKD 431 Phon. WPX CX2CN ,359 W4RBZ 332 K2ZKU 251
WIEQ 549 WeMCX 472 W8AUB 429 W9WHM . 629 WlDGJ 358 XEtAE 324 K3 BNS ..,, 250
WllJB 546 G8JR 472 W2RA .••...428 CTlPK 610 W5 ERY 358 W2VCZ .•,,320
W9YSX 544 K4HPR 470 K511A 428 W8WT •.....600 WGC HY .. 358 WIUOP 318 Mixed WPX
KP4eC ,542 W30CU 466 OKI MB 428 G3 00 ,598 W8JlN 356 W2YBO 318 W40PM 658
G2GM 538 K6SXA 464 W5EJT 428 CTlHF 586 W4RlS 356 W8PQQ 315 G3DO 638
W9GFF 538 SM3TW 463 W3CGS ,426 MP4BBW .. 506 G3GHE 356 WA2EOQ ..315 W8WT 631
SM7MS 534 W4BFR 463 W1ElO ,425 OJ3CP ,473 PY2CK 354 G6LX 310 W9YSX 622
W3GJY 526 VK3XB 462 OE3WB 425 W9YSQ 471 5A5TO 353 K4PUS _305 Ol3RK 609
K9AGB 515 JA2JW 461 Kl7MF 424 PADSNG .,468 Ol90H 351 OJ3CP 304 K9E.AB 606
WGWO 511 VE4QX 461 SM5WI 424 W9UZC 462 LA5HE 351 TG9AO 303 W8J1 N , 605
OJ2KS 51 1 W9WIO 460 W4HVQ •...422 PAOHBO 453 ZS61W 350 WA2SFP 300 W3NKM 605
W2GT 510 W9WC E 458 W\1PG I 420 G3NUG 451 K2TOI 300 W8UMR 599
K9EAB ..•.. .510 W3BCY 457 HB9TT ,419 K9EAB ,450 55B WPX W3VSU _300 W30CU 588
Ol3RK 509 W7HOl 457 KH6Bl X 41 8 W6YV 448 W40PM ,530 KBROP 300 W90WQ 571

W6VY 570
W5lGG 565
YUIAG •...559
W4BYU 557
K2ZKU 555
W3AYD 552
HB9EU .. 551
weMCX .. 529
W2GT 528
DJ2KS 524
G8 KS 520
OElFF 51 9
K9AGB 510
PAeLOU ,510
G3HOA •...509
HK3lX 508
W4SQY 505
W3KPO ,501
LA5HE ,500
KP4AOO ,500
SM5BPJ 490
ST2AR 489
JA2JW 480
W4BFR 478
W4RBZ 477
W3CGS 475
W9fVU 474
Dl90H 474
KlSHN 463
G3FKM 463
OUYA ,456
WI0RV .455
VK2DI 454
DJ5VQ 452
WeZBQ ,452
G3N UG 452
Gl 6TK ,450

A few add iliona l items: As I will be listening on my
own freq ue ncy. please accord me the normal req uested
courtesies . Do not call until the previous QSO is com­
pleted . A request for QSY from c.w, to s.s.b .• or vice
versa . will not be hono red. Speed c.w. men are asked
to pla y it cool; every station heard will be a nswered.
"Kit ~talpl"lo hland: HK 3LX reports that it will prob­
ably he 1968 before another try is made at ac tiv ity on
Malpelo .
II". vattean C lly : IIV ICN. with ItAM U at th e m ike,
has pe rmission to operate one day per week on 14107
kc between 2000 to 2130 GMT. ( T fl X W G D X C ).
I Tt ~tonJ:"nll.a : JT I KAA is now active on s.s.b. Crystal
frequencies used a re 1 42~~, 14296 and 14324. Stlll QRV
o n 1404~ c .w. (T n" W GDXC J.
KII6 lIalot'sll : WA6MWG has th e fi nal logs for KH6DKA
for the period from O ct. I ~ . 1962 to July IS , 1963. Bill
d ied in a n a irpla ne c rash on J uly 16, 1963. The last e ntry
in the log was to filTH on J uly 15, 196 3 a t OlH6. li e had
just fini shed with SM5CC E at ORO~.

H is wife . M imi. has give n Pete, WA6MWG, the 10il-s.
a la rge numbe r of unsenr QSLs tha t are made out but
not ma iled a nd a la rge number of unanswered QSLs.
both W/K a nd OX. These will all be taken care of as
soon as possible . Mimi said th at un fortunately there
were a large nu mber that were inad vertently di sca rd ed

SSB DX HONOR ROLL
The following amateurs have met the req uirement s

fo r listing on th e H onor Roll in accorda nce with t he
rules as st ated in the January 1964 CQ.
T1 2HP .•••.....297 K9EAB 273 K6LGF 250
W21X .••••••... 293 W2lV _••••... 271 WIAOl 250
W28XA ..••... 293 K2MGE ••..•.. 270 K80NY ••.•... ,244
W8PQQ 292 W3MAC ••••...,270 XEtAE ......••. 241
K4TJl 289 W3KT 270 YVSAFF 239
Weo.VZ 288 WA21ZS 269 W10LR 238
W2VCZ 284 G3NUG •...... 269 W4RlS ,236
W2TP 283 W4SSU 263 W6YMV ,235
W2FXN 281 G2BVN 263 OZ7FG 233
WllLF 281 W2RGV 261 W2PTM 230
G8KS 279 G300 260 W3YSU 228
W40PM 278 W6RKP 258 K2JFV 223
W6UOU 277 PJ2AA •...... 258 W3FWD 216
HB9Tl 275 G2Pl 257 WA2EUQ 210
IlAMU 275 W6WNE 254 W6ZJY 204
Du rN 275 SM5UF 203
K8RTW 274 SM 5UF 203

before she realized what they were •• . so th ere a re some
folks who will not get QSLs for th e pe r iod above and
t hese a re the one trying to be reached .

Bill was very active mosuv with European DX stations.
and several o f the unanswered QSLs state that his was
the last contact for th eir W AC . W AZ. etc. Hill was atsc
a member of clle and had a number of awa rds tha i
his QSL was good fo r .

At the same time. please note that WA6MWG, is the
QSL manager fo r KH6HIIi . D a ve Fraser, a nea rby
neighbor of Bill' s who is totally bli nd a nd totally pa ra­
lyzed. Pete and Da ...e had daily schedules for o ...cr t h ree
years a nd a ny QSls needed fo r QS<>s with D ave ca n
be obtained through WAM..IWG . no time limit . D ave is
also a member of CHC. FH C, QRP. a nd Inr'I SSlJ"s
radio clubs. (T nx to Pete, WA6MWG, for tilt' abo ve ),
KH6 Kure hland: K H6EDY with KII60R as M e is
active o n weekends on 142~O kc between 0700 a nd OKOO
GM T . (T " x Fla . DX R pt.J.
KP.$ Pu erlo Rico: Sa nd, KP4BlH , has now QRTed a nd
will soon be o pe rat ing from Culver M ilita ry Academy.
KS6 A merica n Sa moa: KS6BL is the new call asstgned
to K7VAX/KS6. Hill is usually active ni gh tly around
0300 GM T. fTnx LlDXC J.
:\IP.$Q Qatar: Dick, ex-VQ9IIJ R. will soon sta rt a two­
year study in this OXotic sto p. t Tnx Fla. DX R pt. ).
"\"8 Tr inidad: 1 a m trying to make a nother DXpedition
to T rin idad this year. 1f everyth inp is OK, I plan to be
there du ring CQ WW Phone contest next October with
a n s.s.b. station. Chances for St . Peter &. St . Pa ul Rocks
a re almost zero. H owever. I am st ill checking t he matter .
tTnx to Flavio, PYICK, for the above tntormation],
OX Greenland: OX3J V is sorry to report th at h is log
be t wee n April 141h a nd April 23rd was lost in a plane
crash.
S\'. G reeee t D uane Fuqua. SV0WPP. of H NOQA (Iran)
{arne is now act ive o n 1 402~ a nd 14070. (Tnx W5EG R J.
TU2 h or, ' Coa~t : Smitty. T U2A U. will teave T U2 land
In N ovember a nd QSY to 60 1 land. lie will try fo r trips
to XT2 a nd S U1 befo re he QRTs from TU2. ( T flX
IVGDXC ).
TZ2 Mall: 1G lI X plans a nXpedition to thi s ra re spo t
with his 1 40~O kc r ig. tTns w GnxCj.
VA t Franz Jo r l and : Ze mjla Fra nz Josef 50° E-80" N
lying in th e no rthe rn Pola r Ice Sea . a nd perhaps th e
most northern a nd colde..t place in Europe, is bei ng kept
..... arm wilh activity from U A I K En. somet imes with
Walja and somet imes wilh Vic o n a ve ry fast k.ey. H ats
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PEte r. 9L1HX, shown at the operating pOSItIon and
in the process of ra ising his antenno which he coli s a
" Flintstone Spee icl." It is mod e out of bamboo, rope,
a nd wire . It is rofotobl e and fol ds eve r and a nyone
tha t has heard Peter's sig no l ca n oftest to its eftectilie·
ness. Th e rig is a ll home brew. A 14 me trcnsce iee r
and a h.b linear. Pete r is ex·VQ 4HX, VQ l HX. VQ3HX,

ond G3LOO.

OTH's and OSL Managers
Ro h Griffin, W A9I UL. would like to volunteer his

services as a QS l Ma na ller. lI is QTH is 1207 South
Second St ., Effingham, II I.

lime before I lld them up again as 100 much work over
here.

" I am on the air after a fashion since my only aerial
COnSiSIS of an all-band horizonlal which is 10 Ieet high
at one end and only 7 feet hi¥h at the other end . NOI
very good, al though I work Africa and Ihe M iddle East
OK. Surprising ... a nother big snag here is the local
KWA C ope rator which makes a devi l o f a 101 of inter­
ference and so Ia r I have not been at all successru t in
suppressing th is. I am in North Ma laya . on the mainland.
and about I~ miles Soulh of the Thailand border. Not
such a good QT H and surrounded by tall rubber trees."
5TS ~Iaurlfanla : The recent 5T.5 AB was. unfortunat ely,
a bootleg o pe ration . So report s WH2FXn who was
given as .5T.5 A R's QSL Manager.
6n So mali RelJuhllc : The fo llowing letter is from No rm
Duxbury, now in Vienna, Austria. " 60 IN D is now no
more. II was lots of fun. but irs good to be back in a
big country .

" I am ava ilable in case a nybody is lac king a QSL
lst' fO QTII .Jt'ctlollJ but before th ey apply. the v should
double check with their QSl Bureau as I am no w in
the process of scnding the la st balch of cards for W / K's
to A RRL. Still han about .lOO European cards to answer
(they just never stop commg ) and am ordering .500
more from 9SKR ... nOI as jazzy as the ones printed
in Soma lia but they'lI have to do.

"There are 10 po ssib le prefi xes for Somali hams. The
cou ntry is d ivided in to 10 dt strtcts and each has its own
p refix . I found this out just before leav ing £00 1 o r I
would han done a little £oOIN D /6Q.I work . This. by
the way. accounts for 606 BW's odd prefix . . . he's in
Chisimaio working for Pa ul Smith Construction Co.
bu ilding a port there. So . a nything from 601 10 600
is possible ... some o f these a reas are. o f course. way
our in the 'boondocks' a nd it is extreme ly unlik ely we ' ll
hear a ny of them in the foreseeable fu ture .

··60I MT. Ma uro Tessier} , is no w also QRT and in
It a ly ; doubt if he'll return. 60I KH recently went on
leave 10 Germany but should be getting hack to Mo~a­

dtsclo and hack on the a ir quite soon:'

o ff to those men who mak e a lot o f OXers happy with
a new count ry . Y ou can look for them every day about
14050. morn ing, noon and nil/.ht . (Tnx VERON).
\'K4 WIIII~ bland : V K4TE is the new operator o n W ill is
b la nd re placing VK4J Q who did a great job du ri ng his
o ne-yea r s tay on the l eland. (Tnx Fla . D X R pt .' .
VK9 Nauru h1:tnd : VK9WP should no w be sta rting ac­
tivity . li e is a Coastal Ra d io Operato r a nd wil l be on
the Island for t wo years. t Tnx W GIJXC ).
"K9 Sorfol" hland : VK9RB p resent ly active o n 14060
c.w . a rou nd 2300 and 0600 GMT trnx L/D X A J.
VKI H eard : Activity may matertaltze from this spot
500me li me in November. Deta ils a re vague at Ihis writing.
(T nx Fla . Dx Rpt.).
VI'2K Sl . KIll!i : V P1KT is aga in ac tive. U sually lower
pa rt o f 14 me c .w . VP2KJ . Ken, a lso acti ve arou nd
14105 kc s.s.b. usually arou nd 22()()..2300 GMT. rt nx
W GOX C ).
\'Q8 Rodrh:uu : VQMAM may ta ke H arvey's gear to
Rodrjgu ez in October. (Tnx L/DX A ).
\\'6 San Francheo: K7 UGA / 6 repo rt ed active fro m G O P
convenuon with beam Installed atop his hote l. Will be
QRV from W hile Hou se in J a nuary if license approved
by electora te . ( 1"n :c F la . O X Rpt .).
YA Ah:hanh tan: Thought I would drop a line and gilie
you the lale!>t on D ick . K4 UT E. now in Y A la nd . H e has
been o n rather regula rl y on Thursday evening about 0100
GMT unrll m oo. Q u ite a number of the guys a re work ing
h im c .w. to sideband . ( He is still o n c .w.) . His 325- 1
has bee n shi pped so I imagine he will be showing up
on s.s.b. soon . li e has only been running 10 walls input
o n e.W. so maybe he "ill make a little more noise now .
(Thanks to G len . K4KMX , fo r the above letter. Glen .
who iii. "the QSL Ma na ger for YA4A, will be remem­
be red as 9N1GW ) .
VA / ,\I" Neutral Zone: Dick. YA4A. will go 10 this spot
if sepa rate status is approved. (Tnx LfDX A ).
VK S) rla: YK IA A is no w act ive daily o n s.s .b. T ry
14 100 kc around 1600 GMT and between 0300 to 1100
(j M T o n Fridays i r nx Fla . O X R pt) .
7.KI Cook hland!>: ZKIAR writes that he wo uld like [0

express hi s a p preciat ion to J erry. K4LRA. for act ing
a s h is QSL Mana ger for three yea rs. School wor k forces
K4LRA to srve up the position but K4SHB will carry
o n the fine work .
ZL.3V Chatham hland : ZI.JVB occasionally active on
140.5 .5 kc around 0400 GMT. rrnx L/O X C ).
"S7 Ce) lo n : 4S71W has no t heard w 's for months but
has bee n active o n 40 work ing VK s. He was in the
hospital with injuries which resuned from a motor cycle
accident . ( 1"II:C U OXA I.
' \ 12 Mala)!lla : The following is from J im. 9 M2 DQ. via
the LlDXA : " I have been transferred from l a ngka wi
ca using my correspondence 10 get all milled up. I am
no w without a tower or beam a nd us ioing to be a to n i

A Pn ll

C N:6Jl.
C R7GJ
IlUCQ

A . K. M. Ma mul Is la m . Regio nal Tele .
T NG . School T ejgnon Dacca 8. East
Pa kistan .
ROJ; 7 1. Ganda. A ngola,
via VE40X.
via KIINT E.

[COfJ1i llUfOJ on page 88]
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Contest Calendar

BY FRANK ANZALONE,. W IWY

Calendar of Events
October 3-4 V I\JZ L/OCean ia Phone
Octo ber 10-11 VK/Z L/Ocea nia C.W .
October 10-1 t VU2/4S7 DX Phone
October 17· IR VU2/457 OX C .W .
October to-t t A R RL cn C.W .
October 17- 18 A RRL C D Pho ne
October 21-22 Yl. Rl. C.W. Pa rty
Ot>l oht'r 2"-15 CQ ww nx Ph one
Oct. 31-No v. I RSGIt 7 me OX Phone
Oct . a t -Nov. I New Ha m pshire Pa rry
November 4-.5 YlRl Pho ne Party
N ovember 14.15 ARRl 5S Phone
November 21-22 ARRL 55 C .W.
Novem ber 21-22 RSGn 7 me OX c.w.
Smembcor 18-19 CQ ww nx C.W .
December 5-6 OK OX C.W.
December .5-6 RSGB 21/28 Pho ne
December 12-13 Vi nJ:inia QSO Party

VK/ZL/Oceania OX
Pbune-c-Oct. 3-4. C.\\'.- Oct. 10-1 t
Starts: 1000 GMT Saturday. Ends: 1000 GMT
Su nday in both instances.

This is the old VK / ZL co ntest. A modifica tion
o f the rules now perm its the working of o ther
Oceania stations as well as VK /ZLs.

Complete ru les in last month's CALENDAR.
Logs must be in the hands of the Contest

Committee before January 16. 1965 and go to:
T he N.Z.A.R.T. Contest Comm ittee, P.O. Box
489 , Wellington. New Zealand.

VU2 /4S7 OX
Phene-c-Oct. 10-11. C.\\·.- OCt. 17-18
Starts : 0600 GMT Saturday. Ends : 0600 GMT
Sunday in both instances.

A new one which should put so me of the rare
Asian countries on (he air.

Rules were covered in last month's CALENDAR.
Mailing dead line is November 15th a nd logs

go to : ARSI Contest Committee. Post Box 534,
New Delhi I, India .

YLRL Parly
C,W.- Oct. 21-22. Phone-s-Nov. 4-5
Star ts : 1700 GMT Wednesday. Ends: 2300
GMT Thursday in each insta nce.

T he party is open to all YLs and XYLs
throughout the world. There will be certificates
for all winners and Gold Cups for top scoring
members of the Young Ladies' Radio League.

See Louisa Sando. W5R ZJ 's YL column on
page 83 for details.

-14 She rw ood Road, Stamford , Conn. 0690.5 .

1964 CQ World Wide DX Contest

Phone
Sta rts : 0000 GMT Saturday, October 24.

7 :00 P.M. EST Friday. October 23 .
4 :00 P.M. PST Friday, October 23 .

Ends : 2400 GMT Su nday, October 25 .
7 :00 P.M. EST Sunday. October 25.
4 :00 P.M . PST Sunday. October 25.

C.W.
Starts: ooסס GMT Saturday, November 28.

7 :00 P.M . EST Friday, November 27.
4 :00 P.M. PST Friday, November 27 .

Ends : 2400 GMT Sunday, ovember 29.
7 :00 P.M. EST Sunday, November 29 .
4 :00 P.M . PST Sunday. November 29 .

Mailing deadline is November 2 1st and re ­
ports should be sent to : Martha A. Edwa rds
W6QYL, 44303 North Date Aven ue, Lancaster
Calif.

co ww OX

Check the box in th is column for da tes a nd
times, and page 36 of last month's issue for
com plete ru les.

You are expected to score your log and also
check it for duplicate contacts. These should be
retained in your log but crossed out and no
point credit taken . It is not necessary to recopy
yo ur original. A good clean carbon or repro­
duction is acceptable. And don't forget a sum­
mary sheet and signed declaration. There is still
time to get official form s from CQ. A large
addressed envelope with sufficient postage to
cover yo ur request will do the trick.

Mailing deadl ine fo r the Phone sec tion is
December 1, 1964. and January 15, 1965 for
the c.w. sect ion. Indica te o n your envelope if
the enclosure is a phone or c.w. entry.

Anti don't forge t our new address: C Q WW
DX Contest. 14 Vandervente r Ave., Port Wash­
ington, L. I.. N.Y. 11050.

RSGB 7 me OX

Phone-s-Oc t. 3 1- Nov. I. C.\V.- Nov. 21 . 22
Starts : 1200 GMT Saturday. Ends: 1800 GMT
Sunday in each insta nce.

It's the world working the British Isles in th is
one, but the W /K s a nd Y Es are going to fi nd
it tough trying to dig the Gs out of the A R RL
S5 "madhouse: '
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Trophies wo n in the 1963 CQ Wo rld Wide
ox Contest. The CO Club Pla que won by
the Deutsches OX team is at the rear. The
t rophies were on di splay a t the ARRl Nc­
tional Conventio n in New Yo rk City, August
21·23 a nd a re now well on their way to

the eight p ro ud winners.

I. Contacts must be made in that portion of
the 7 mc band for which the entrant is licensed.
O~ly one contact with the same station is per­
mitted of course. and duplicate co ntacts must
be shown but no credit taken.

2. Entries may be as Single Operator or M ulti­
opera tor.

3. The usual fi ve and six figure serial number,
RS/RST report plus a progressive three figure
contact number starting with 00 1.

4. Contact po int value varies according to
the continenta l locati on of the station working
a British Isle station.

Europe 5 points. North America 15 points.
South America. Africa and Asia 25 points. and
Oceania 50 point s for each contac t.

An additional bonus of 50 points may be
claimed for the first contact with each British
Isles country-numeral prefix . i.e. G2. G3. GB.
GC2. G I2 and etc.• a possible 37 in a ll.

5. You r fi nal score therefore will be the sum
of QSO points and bonus points; no multiplier.

6. Log sheets should be columned and show
in th is order : Date /T ime (GMT), station worked,
seria l number sent. received. bo nus poin ts. poin ts
claimed.

7. Each entry should also include a summary
sheet with your call. name and address in
BLOCK letters. claimed score and other per­
tinent information . And don't forget the usual
signed declaration that all rules and regulations
have been observed.

8. Certificates will be awarded to the leading
station in each country and each ca ll area in
the following countries: VA. V E. VK. \VI K.
ZL and ZS.

9. There is also a listeners' section with rules.
scoring and logging the same as indi cat ed for
the tra nsmitting section. Overseas stations should
log British Isles stations only.

Log should show in this order: Date /T ime
(G MT ) . station heard. number sent by sta tion,
call of station being worked. bonus points.
points claimed.

Entries must be postmarked not later than
December 14th and go to: R.S.G .B. Contest
Commi ttee, 28 Little Russell Street, London.
W.C.I. England.
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New Hampsh ire Party

Contest period is divided into three periods.
From 0000 to 0400 GMT Sunday, Nov. I
From 1200 to 1600 GMT Sunday, Nov. I
From 0000 to 0400 GMT Monday, Nov. 2

The fifteenth New Hampshire QSO Party is
sponsored by the Nashua Mike and Key Club.
Besides certificates awards for contest activity
this also offers an opportunity to gain credits
for the \VNH ( \Vorked New Hampshire ) and
the GSA (Granite State Award) .

Log Data: Date /T ime in GMT, QSO number.
station worked, RS/RST report and county for
N. H. stations. If operation is on both c.w. and
phone. separate logs must be submitted for each
category. a nd each scored separa tely.

Scoring: I .H. stations, I point for each N.H.
contact. 2 points for contacts outside the state.
All other stations. 2 po ints for each N. H. con­
tact. Multi plier for bo th is determined by the
number of N.H. counties worked (Maximum of
10).

Frequencies: Suggested spots to watch are:
1805. 181 5. 3530. 3842. 7030. 7220. 14. 100.
14.250. 21. 100, 21.350. 28.100 & 28.800. The
same station may be worked on each band and
on phone or c.w. (or additional credit.

A wards: Engraved certificates wi ll be issued
to all part icipants reporting. wi th special en­
dorsements for the highest scoring stations, both
in N.H. and outside. in the phone and c.w. cate­
gories. Single opera tor stations only are eligible
for the special endorsement.

Logs must be postmarked not later than
ovember 251h and go to: Nashua Mike and

Key Club, P.O. Box 94. Nashua. New Hamp­
shi re.

Detailed information about the WNH award
can be obtained from the Concord Brass­
pounders. P.O. Box 339. Concord. N.H. The
GSA is issued by the Nashua Mike and Key
Club.

Ed ito rs Note

A final reminder regarding our \Vo rJd Wide
OX Contest .

Unscored logs are no longer acceptable and
[Continued O il page 94]
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and Qllalil)' lor Oc tober

Forecast RatinK & QllUlity
(4) (3) (2) ( I )

Day- to-Day Condtttons

D a )'!

Above Norma l: 10, 14, 16,21

LAST MINUTE FORECAST

Propagation
... .. . ..... ... ...... . A A ·D D-C C

Normal: 1-2.4-6. 8·9. 11 · 13.
IS. 17·111, 20·21. 24, 28-31 A ·D D·C C· D D-E

Below Normal: J , 7, 19. D ,
25. 21 •••• ••••••• • •• • • • C CoD D E

D isturbed : 16 ........... . D D ·E E E
BY GEORGE JACOBS,* W 3ASK

T
H E 1964 CQ World Wide DX Contest will
be held on the following dates: Phone
Sect ion : October 24-25; Ciw. Section:

November 28-29.
Continui ng the pract ice of the past thirteen

years. th is month's P ROPAGAT ION column con­
tains DX Propagat ion Charts prepa red for use
during the 1964 contest pe riods. For those
readers interested in statistics. last yea r's bu lls­
eye forecast brought the score of previous con­
test period pred ictions to: highly accurate 20
times. fairly accura te 4 times. missed the mark
completely 2 times.

Sunspot Cycle

T he sunspot cycle conti nues to decline. and
sunspot ac tivity du ring the 1964 contest periods
is expected to be conside rab ly lower than last
year.

The Swiss Federal Solar Observat ory at Zurich
reports a mo nth ly mean sunspot num ber of 3.4
for July, 1964. This is the lowest level of mean
so la r activity reported since 1954. The sun was
completely bare of spots on nineteen days during
the month !

With July's low reading, the latest 12-monlh
runn ing smoothed sunspot number. centered on
January. 1964, has dropped to 19. A smoothed
sunspot number of II is forecast fo r th is year's
contest periods. A level of 25 was reported du r­
ing last yea r's contest.

General Forecast
10 ~leIen: W ith the bottom of the sunspot cycle

nea rly a t hand, few OX openings are predicted for this
ba nd . Du ring normal propagation conditions, some day.
t ime openings may be possible to Latin A mer ica , with
ma rginal openings also possible to Central and South
A fn ca and the Pacific Is la nds a rea. If conditions a re
be low normal durinE the contest periods. chances are
that 10 meters may not open at all.

IS :\Ielers : Altho ugh OX o pe nings are expected to be
somewha t less freq uent than last yea r , 1.5 m ete rs shoul d
he a good DX hand d uring most o f the day light ho urs.
Du ring norma l conditions. the ba nd is rorecast to open
to ma ny areas of the world sometime dur ing t he period
from shortly arrer sunrise through the early evening
hours. Signa ls from Europe and the north and east
should peak. shortly before noon, while signals from
the Fa r East and the south and west should peak. during
the late afternoon hours. If conditions d ur ing the contest
periods are above normal, 1S meters may turn out to
be the best OX band during the dayli ght hours. with
signals exceptionally st rong . If cond it ions should be
belo w norma l o r disturbed, o pe nings ma y be spotty a nd
of short d ur atio n.

- 11307 Cla ra S treet, S ilver Spring, M d . 20902.

Ho w To USE THESE CH....TS
The following is a n explanation of the symbols

shown above , and instructions fo r the U!iC of the
CQ propagat io n predictio ns :

t-c- Bmer Pro pa ga tion Charts o n fo llo wing pages
under appropr iate ba nd a nd dista nce o r geograph ical
a rea columns . R~3d predicted limes of ba nd open­
ings a t tnrersecuon of both columns .

2-Following each predicted time of ba nd opening
is a forecast rating which indicates the relative
number of days the band is expected to open durtng
each month of the forecast period . The higher the
rating , the more frequent the opening, as toucws:
(4) ba nd open more than 22 days each month ; (3)
betwee n 14 and 22 days; (2) between 8 and 13 days;
( 1) tess than 7 days.

3-With the forecast ra ting noted a bove. star t with
the numbers in r.a rentheses at the top of the "Last
M inute Forecast ' appearing above. Read down the
ta ble fo r a d ay-to-da y fo recast of propagation con­
ditions in terms of A bove Normal ( W W V ra ting
higher tha n 6); Normal ( W W V rating S-6); Helo w
Normal ( W W V tatins 4 ); D istu rbed ( W W V rating
less tha n 4 ) . The letter symbols (A·E) describe
reception conditions (signal quality, noise and
fadi ng levels) expected fo r each day of the month
and have the following meanings: A-exct lle nt open­
ing with st rong , steady signa ls; B-good opening,
modera te ly strong signals. little fa ding a nd no ise ;
C- fa ir o pe n ing , signals fluctuating be twee n moder­
a te ly strong and weak ; D-poor o pe n ing, signals
genera lly weak and cons iderable fad ing a nd no ise ;
E- poor opening, o r no ne a t a ll .

4-This month', OX Proya ga tion Charts a re ba sed
u po n a tra nsmitter power 0 250 wat ts c.w.: SOO walls
s.s.b.• or 1000 watts d.s .b. into a dipole a ntenna a
quarter-wave above ground on 160 and flO meters.
a halt-wave above ground o n 40 and 20 meters. and
a wave-length above ground o n I S and 10 meters.
Fo r each 10 db gai n above t hese reference levels. re­
ception q uality shown in the " Last M inute Fo reca st"
will improve by o ne level; for each 10 dh loss. recep­
tion will become roorer by one leve r.

5- Local Sta nd a rd T im e for these predictto ns is
based o n the 24· ho ur system.

6-The Eastern US A cha rt ca n be used in the I ,
2, 3, 4, ~, KP4. KG4 a nd KV4 amateur call areas :
T he Centra l U SA Chart in the S, 9 and' areas. and
the Weste rn USA Chart in the 6 and 7 areas. T he
Charts are va lid through Nov. 30 . 1964. and are pre­
pa red from basic propagation data published monthl)
by the Central Rad io Pro pa ga tio n La borato ry of the
N atio na l Burea u of Sta nda rds. Bo ulder, Colorado .

20 ~'eten; : T wenty meters is again expected to be the
"backbo ne" ba nd d urinll the contest periods. G ood OX
o pe nings a re forecast to a lmost eve ry corne r o f the
wo rld from sunrise through the ea rly evening hou rs.
Conditions should pe ak. shortly afte r sunrise and aga in
during the la te afternoon and ea rly eve ning hours. Dur­
ing these peak. periods, 20 meters will very likely be the
best band for OX, with openings characterized by strong
signal levels. Dur ing periods of below no rm a l o r dis­
tu rbed propagation co nd itio ns. 20 meter openings may
become spotty and of shorter duration , but in general.
the ba nd is expected to hold up in fai rly good shape
d ur ing a ll but "blackout" conditions.

~o \I l"l l"r!i : The ba nd is expected to open fo r DX
d uri ng t he late a fte rnoon hours. and rema in open to o ne
a rea of the world or a no the r unt il shortly afte r sun rise.
D uring the hours o f da rkness, 40 meters is expected to
be the optimum band for DX openings. Sign a l levels

•
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Post Mortem

The CQ World-Wide DX Contest, because of
thc large amount of amateur rad io act ivity it
genera tes throughout the world, offers an ex­
cellent opportunity to check the accuracy of the
forecasts contained in this column. As a result
of such information compiled during previous
contest periods it has often been possible to
improve the accuracy of these forecasts. Any
comments o r observations concerning the ac­
curacy of th is month's special Contest forecast
will be appreciated.

WWV Transmissions

Check W\VV and WWVH propagation trans­
missions for latest informat ion on propagation
conditions during the contest periods. W\VV
broadcasts propagation information on 2.5, 5,
10, 15. 20 and 25 me every five minutes. The
data is transmitted at 4 Y.z minutes past the hour.
and repeated every five minutes thereafter. Given
in Morse Code. the transmissions consist of the
letter N. W, or U followed by a number. The
letter designations apply to propagation condi­
tions as of the time of broa dcast. and have the
following meaning :

w-c-Ionosphertc disturba nce in pro gress o r ex­
pected.

V-Unstable cond itions, but communication po s­
si b le wit h high power.

N-Cond it ions normal, no warn ina nece ssary.
The number designations apply to propagation

cond itions forecast for the subsequent 12 hours,
and have the followi ng meaning :

t -c-tmposstbte : 2-very poor; 3-poor; 4-fair-to­
poor ; 5-fair; 6-fai r-to-good; 7-g00d; 8-very
good; s-cexcenent.

\V\VV propagation transmissions are intended
primar ily for trans-Atl ant ic high freq uency cir­
cuits. \VWVH. located at Puunene. Hawaii
transmits similar information for trans-Pacific
circuits. W\VVH transmissions are given at 9
and 39 minutes past each hour on 5, 10 and ]5
me. (T here is a possibil ity that WWVH trans­
missions will be retimed soon to coincide with
the five minutc tra nsmissions of WWV. If propa­
ga tion transm issions are not heard at 9 and 39
minutes after the hour, check every fi-ve min­
utes).

tralia , Southea st A sia. F ar Ea st.
l atin America.

21-00 40 Meters Europe, Africa. Paci fic Isla nd s, New
Ze al and , Australia , Antarctica , l a tin
A merica .

Similar type operating schedules can be de­
vised for o ther opera ting conditions and other
QTHs.

c.W. Section Forecast •
The Propagation Charts in th is month's

column are valid for both the ph one and c.w.
periods of the contest. Be sure to retain the
Charts for use during the c.w. period. Next
month's column will contain Short-Skip Propa­
gation Charts for November a nd December,

Good luck in the Contest!
73, George, W3ASK

F ar East. Paci fic Isla nds. New Zeal­
a nd , Austraha, l at in America.
Far Ea st, Pacific Isla nds, New Zeal­
and . Australia . l atin America. Cen­
tral &: Sout heast Asia .
l a t in A mer ica . Anta rctica (a good
time to sleep) .
E urope, North &: East A fr ica . South­
east Asia, Pacific Island s. New
Zealand, Australia .
A fr ica , Far Ea st . l atin America .
Pa ci fi c Is la nds. New Zeala nd , Aus­
tralia. Fa r East. Central &: Southeast
Asia. l a tin A mer ica .
Paci fic Island s. New Zeala nd . Aus-

Only latin America , a good time to sleep ... .. " " ..

20 Meters

20 Mete rs
15 Meters

20 Meters

Oplimum
Band

80 Meters

Contest Guide

The propagation informat ion contained in the
Charts can be transformed to serve as a useful
guide for pili ng up poin ts during the contest
periods. For example. from data appearing in
the Charts. the foll owing 20 meter operational
schedule can be devised wh ich shows the op­
timum times for working various areas of the
world. An eastern USA QTH has been selected
for the example.

Sample 20 M eter Work -Plan [or
Eastern USA Q TII

Art'aJ I n whicn opt'f1iflgJ art' optimumTil'l l'
(EST)
00-03
0 3-06
ll6-O9 Euro pe, Cent ra l &: Southeast A sia , Far East.

Pa ci fic Is lands. New Zea land . Austraha , l a tin
A mer ica . Anta rctica . No rth Africa .
Euro pe. Easter n Med iterranean , N o rth A fr ica .
Euro pe. No rth &: East Africa , Eastern M edit er-
ranean.

15-18 West , Central &: South Africa. l at in A merica .
) 8-21 Centra l &: Sou th Africa , Central &: Southeast Asia,

Far East, Pac ific Islands. New Zea la nd , Austra lia ,
l a t in America.

2 1-00 Paci fi c Is la nd s, New Zea land , Austra lia , Anta rc­
t ica. lat in Am erica .

T he fo llowing is a typical m ulti-band opera­
tional schedu le based on a Western USA QTH.
The schedule shows the times and ba nds when
propagation conditions a re expected to be op­
timum to various parts of the world.

Sample Multi-Band Work-Pit", [or
Western USA QT/f

A rt'as Open

etten a re expected 10 be exception ally strong o n O X
o penings durinll periods of norm al propagation cond i­
tions, while the band is likely to be spotty during periods
o f below normal conditions.

80 ~Iden : OX cond itions o n this band a re generally
at their best during periods o f lo w sola r act tvuy. So me
fai rly good HO meter OX openings a re. therefore . fore­
cast to several a reas o f the world during the hours o f
d a rkness . During these o pen ings, signa l levels are likely
to be strong wh en propa gatio n conditions are normal.
E ven during be low normal o r dis turbed periods, there
is a good chance that some fairly good OX openini!'o
will take place on this band duri ng the hours of darkness,

160 "\lt lt n : Condit ions o n (his ba nd also imp rove
considera b ly as su nspot n umbe rs decrease, a nd OX ope n­
ings a re expected to he somewha t more numerous than
la st yea r. Openings to some a reas of the world shou ld he
possible durini! the nighttime hours a nd (he pre-da wn
pe riod . Becau se o f low power limit a tions imposed o n
this band in ma ny a reas of the wo rld , signals will usua lly
be wea k a nd no isy. especially o n phone. Openings o n
160 meters, while be tter than la st year, will not be as
good as the openings o n 40 a nd 1(0 meters wh ich a lso
occu r during the hours o f darkness .

12-15
U -18

Ttmr
( PST )
00-03

03-06 40 Meters

09-12

18-21

06-09 20 Meters
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(CotUit/tied 0" page 9-1)

T ime Zones: CST & MST (24-bour T ime)

CENTRAL USA To:

10/H 10 40 80/ 160
M eters xt eters Mrtr rs Mrtus

W estern 07-09( 1) 07..<J9 ( I) 17-19 ( 1) 18· 20 ( 1 )
& 09- 11 (2) 09 - 11 (2) 19...()1 (2) 2()"'22 ( 2 )
Ce nt ral 11 -14 (I ) 11 · 13 (3) 0 1-03 ( I) zz-o: ( I)
Europe 13- 15 (2) 2 1-00 (l Jt
& 15-17 (I)
North
Africa
North- OH- I2( I) ()6...()R ( I) 18-01 (I ) 2B-23 ( I )

"" OS- IO ( 2) 21·23 ( 1)t
Europe 10-12 (I)
&: East·

""USSR
West &: 12-14 (1 ) * ~(I) 18-20 (I ) 19·20 (1)
Centra l OM>R ( I) 07-11 (2) 20-22 ( I ) 2~22 (2)
Africa 08 ·09 (2) 11 - 13 (3) 22...()2 (I ) 22-01 ( I)

09· 11 en 13· 1S (2) 2()...22 (I) t
11-12 (2) IS-1 8 (I)
12· 14 (1 )

South 10-13 (1 ) * 07-15 ( 1 ) I K·20 (I ) 20-11 ( 1 )
Africa 07..<J9 (I ) 15-17 ( 2) 2Q.22 ( 2) 2().22 (I) t

09·12 ( 2) 17-20 (l) 22-23 ( I)
12·15 (3)
15-17 ( 2)
17-18 (1)

Eastern 07-10 (1 ) 06-12 (I ) 19-23 ( I) 20-22 ( I)
Medn er- 1B-12 (2) 12-1~ ( 2)
ranean 12- 17 (I) IS-17 ( 1)
&
East
Africa
Central Nil ()6...()7 (I) OS..Q8 (1 ) Nil
A sia 07-09 ( 2 ) 17- 19 (I)

09-11 ( I)
17·19 (1)
19·21 ( 2)
21-22 (I )

South- 17-19 ( 1) 06-07 (I ) OS..Q8 ( I) Nil
east 07..<J9 (2 ) 17-19 (I)
Asia 09·12 ( 1)

17-2 1 (I)

Fa< 16-19 (1) 06"'()7 ( I ) 03-09 (1) 04-07 (1)
East 07..09 (2)

09 · 11 (I )
16-1 9 (1 )
19-21 (2 )
21-22 ( 1)

Pacific 14· 19 ( 1)* 17-19(1 ) 23-01 ( I) lJO.03 (1)
Islands 13-16 (1) 19· 20 ( 2) 01-06 (3) 03-06 ( 2)
&: New 1&-18 (3) 2()...22 ( 3) 06-07 ( 2 ) 06-07 (I )
Zealand 18-19 ( 2) 22-00 ( 2) 07-09 (I ) 03-07 ( n t

19·21 (I) ()()...()6 (I )
Q6..()9 ( 2)
09- 14 ( 1)

Au>- 14-17(t ) * 00-07 ( I ) 03.Q4 (1 ) 04...()S (I )
tralasla 10-14 (1) 07-09 (2) 04-07(2) 05-07 (2)

14-18 ( 2) 09·12 (I) 07-09 ( I) OJ ..OR ( l)
18-21 ( I) 15-20 (1 ) OS·07 (I) t

20-22(2)
22-00 (I )

N orth- 07...{\9 (t ) * 14- 17 (2 ) 18- 19 (I ) 19-20 (1)
ern &. 09-1 4 ( 2)* 17-19 ( 4) 19-20 (2 ) 20-22 ( 2)
Central 14-17(t ) * 19·21 ( 2) 20-03 (3) 22-00 (I)
South 06-08 ( 1) 21-00 (I) 03 -06 (I) 00-02 ( 2 )
America 08- 10 (3) 05...06 (I ) 02-06 (1 )

10-14 ( 2) ()6..()8 ( 2) 00...().4 (I >t
14-16 (4) OS-14 (1)
16-17 ( 2 )
17· 19 (I)

South- 08-12 (1) * 06--07 ( I) 19-2 1 (I) 21-OS (1)

"" 12·16 (2)* 07·09 ( 2) 21·02 (2) 0 1-04 ( I) t
Bra zil. 16-1 8 ( I) - 09-13 (I) 02-06 (1)
A rgen- 06-08 (I) 13- IS (2)
tina, 08-10 (2) IS-17 (3)
Chile &. 10-12 (I ) 17-19 (4)
Uruguay 12-13 ( 2) 19·21 ( 2 )

l3.. n (3) 21-02 ( I)
lS-17 (4)
17-18 ( 2 )
18-19 (1 )

M o- 07-09 (I ) 16-18(1 ) 23-07 ( 1) N il
Murdo 18-20 ( 2 )
Sound. 20-00 ( I )
A nta rc- OS-06 ( 1 )
Iica 06-0M (2 )

OM· It ( I)

CQ DX P ROPAGATION CHARTS

OCTOBER & NOVEMBER. 1964
Time Zone : EST (24-hour Time)

EASTERN USA To:

Pred icted 10 meter o!'C'nlnlt~. all others In colum n arc
1 ~ meter o pe nings.
tl'red icted 1M) meter open intis. a ll o thers in column a re
HO meier o penings.

IO/H 20 40 80/160
M eters ,\!r frrs M eter s M eters

Western 07-09(1 ) 06-07 (I J 1 ~ - 17 ( I) 18-20 (1)
s: 09-12 ( 2 ) 07 -10 (2) 17-18 (2) 2~2J ( 3 )
Central 12- 14 (I ) 1~12 (3) 18-23 (3 ) 2).·01 (2)
Europe 12·14 ( 4 ) 23-02 ( 2 ) 01-03 ( I)
& 14-16 ( 2 ) 02-04 (l) 2~ (l )t
No rth 16-18 (1 ) lJO.02 (2 >t
Africa 02-03 (l ) t
N orth- OM-II ( I) 06-07 ( I) 17-03 ( 1 ) 19-01 ( I)

"" 07 - JO ( 2) 21·01 ( 1)t
Europe 10-14 (1 )
&. Bast-

""USS R
we« & 11 -1 4 ( I) * 06-07 ( I ) 17-19( 1) 111-20 (1 )
Cent ral 06-07 ( I) 07 ·09 (2) 19-23 (2) 2()'23 (2)
Alrica 07-JO ( 2 ) 09-13 (I ) 2)...03 (I) 23-01 (I)

1 ~12 (3) 13-1~ ( 2) 20-00 (1 >t
12-13 ( 2) 15-17 ( 4)
13-16 (I ) 17-18 ( 2)

1l~-20 ( I)
South 09 -14 (1 ) * 07-15 (1) 17-19 (1 ) 18·21 (I )
Alr ica 06·1 0(1 ) 15-17 (2) 19-21 ( 2 ) 19·23 ( I >t

1~12 ( 2) 17-21 (I ) 21-00 (1)
12-15 (3 ) ()().()2(1)
1.5-16 (2 )
16-18 ( 1 )

Eastern 07..09 (I ) ()6.. 12 ( I) 19-<X1 ( I) 20-23 ( I)
Medner- 09-11 (2) 12- 1~ (2)
ra nean 11- 13 (1 ) 15-18 (l)
s:
East
Africa
Ce ntral Nil ()6.()1 ( 1) 17·20 (I) Nil
Asia 07-09 (2) 01..Q7 (I )

09-11 (I )
19-22 (I )

South- Nil 06-07 (I ) 17-20 (1) Nil
east 07-09 (2 ) OS-07 ( I)
Asia 09-11( 1)

17-2 1 (I)

F" 17-19 ( I) Q6...07 ( I) OS ·09 ( I) N il
East 07-09 (2)

09-11 (I)
17-21 ( I)

Pac ifi c 12-16 (1 ) 17-20 (I) 00-03(1 ) 03-04 ( I)
Isla nds 16-19 (2 ) 2~22 (2 ) 03-07 ( 3) ()4.{)7 ( 2 )
&: New 19·21 (I) 22-00 (1) 07-09 ( 1) 07...()8 (I )
Zealand 01 -07 ( I ) OS.m (I ) t

07-10 (2)
1~13 ( I )

Aus- 15-17 (1 ) 06-07 ( I ) 02..{)4 (I) Q4...0S (l )
tralasla 17-19 ( 2 ) 07-09 ( 2) ~7 (2) 05-07 (2)

19-21 (1) 09-11 (I) 07...{\9 (I) 07-011 ( I)
15-20 (I ) OS -07 ( I)t
20-22 (2)
22.00 (I)

North- 07..<J9 (I) * 14- 16 (2, 18-19 (1 ) 19-20 (I )
ern &: 09-14 (2)* 16-17 (3) 19-20 (2) 20-03 (2)
Central 14-17 ( 1)* 17-20 (4) 20..03 (3) 03-06 ( 1)
South O6-OM(I) 2~22 ( 3 ) 03-06 (I ) 0 1-04 (1 >t
America 08-10 (3) 22-00 (2)

1~14 ( 2 ) ()0..()6 (l )
14_16 ( 4) Q6..0R ( 2)
16-18 ( 2) ~-14 ( 1)
18· 20 (1 )

So uth- 08-12 (1) * Q6.07 (I) 19-21 (I) 21-06 (l)

" " 12-17 (2)* 07-09 (2) 21-03 (2) 02...()S (1) t
Brazil. 17-19( 1)* 09-14 (I) 03..<J7 ( I)
A rgen- 07...{\9 ( I ) 14-1 6 (2 )
tina . 09-11 ( 2 ) 16- IR (3)
Ch ile & 11-13 (1) 18-20 (4)
Uruguay 13-IS ( 2) 20-22 ( 2 )

15-17 ( 4 ) 22-04 (1)
17-19 ( 2)
19·20 ( I)

M e- 07-09( 1) 16-18 (1 ) 00-06 (1} Nil
Murdo 17-19 ( 1) 18·20 ( 2)
Sound . 20-23 ( I)
Antarc- 06..<J7 (l )
rica 07..<J9 ( 2 )

09· 11(1)
• .
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COMMUNICATION S

BY GEORGE ]ACOBS.* W 3ASK

O
N July 3 1, at 6 :25 A.M . PUT , RANGER 7

successfully impacted on the xt oon.
During the last thirteen minutes of the

spacecraft's ex-hour trip from Cape Kennedy,
six television cameras on board look nearly
4000 pho tographs of the xt oon. which were
transmitted back to earth by R ANGER'S com­
munication system.

The success of the RANGER 7 mission has been
heralded as a giant step forward by the United
States towards the day when a manned space­
craft will land on the Moon. It also represents a
major achievement in the field of space com­
munications. Three transmitters aboard the
spacecraft operated flawlessly during the entire
243.665-mile trip. The lunar pictures transmitted
to earth were of higher quality and definition
than a ny tha t have been ta ken previously with
ground-based high power telescopes, o r by the
L UNIK satellite which photographed the "dark.
slde" of thc Moon five yea rs ago.

Communica tion Syste m

The spacecraft's communication system con­
sisted of a rad io receiver, a single S-wan trans­
mitter a nti two 60-waU transmitters. The 3-wa tt
transmitter. operating in the band 959-96 1 me,
was used to transmit all the telemetry data from
R ANGER 7 from the time of launch un til fifteen
minutes before impact.

At impact minus fifteen minutes, both en-watt
transmitters and the cameras and television
system aboard the spacecrafl were turned on by
ground control. At th is lime R ANGER 7 was about
1200 miles from the Moon. A minu te later. the
cameras started tak ing pictures and transmitted
them to earth via the two 60-watt tran smitters.

R ANGER 7's television system consisted of two
wide-angle and four narrow-angle television
cameras, all equipped with high quality. fixed­
foc us lenses. Beh ind each of the camera shu tters
was a vidicon television tube. one-inch in diam­
eter a nd 4.5 inches long. A vidicon converts
images seen by a camera into sca nned electrica l
impulses. The electrica l impulses generated by
the vidicons o n board R ANGER 7 were used to
frequency modula te the two 60-wa tt transmitters.
One transmitter. operating on 959.52 me sent
pic tures to earth from both wide-angle cameras:
while the other transmitter, operating on 960.58

- 11307 Clara St reet, Silver Spr ing, Md. 20902.
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me sent pic tures from the four narrow-angle
cameras.

The pictures. t ransmitted to ea rth as electrical
impulses, were received by two 85-foot-diameter
parabolic antennas at the Goldstone T racking
Station. California. Here. the impulses were re­
corded on magnetic tape and converted back
to photographs o n 35 mm fil m.

R ANGER 7's six cameras and the rad io links
opera ted fl awlessly. re maining in opera tion from
fifteen minutes prior to impact to about four­
tenths of a second before impact. During this
time the cameras took a picture of the Moo n's
surface every five seconds. for a total of nearly
4000 photographs. The first. taken nearly 120n
m iles above the Moon's surface. covered a luna r
area of 300-400 square miles; wh ile the fi nal
picture was taken at a half-mile above the
xt oon's surface. showing an area less than 360li
square feet in size. In the fi nal pic ture transmitted
from the spacecraft. craters as sma ll as j -fcc
in diameter could eas ily be ide ntified .

Antennas and Power

T he main antenna aboard R AI'GER 7 was do

small pa rabol ic-d ish type. equipped wit h a n
earth sensor which kept the antenna beamed on
Goldstone at all times. A low-gain omnidirection
top-hat antenna was used for receiving com­
mands from ground co ntrol and part-time tele­
metry transmission.

T wo panels containing nearly 10.000 solar
ce lls supplied 200 watts of power to the space­
craft a t all times. A special 33-volt ba ttery
powered the television system during the last
fifteen minutes o f fli ght. Two silver-zinc ba tteries
provided additional power during the launch

Wid e-angle photograph token by RANGER 7 two second s
before impact on the Moon's surface. The picture she.....s
an area less than t.....o miles o n a side. The small craters
that can be seen clearly are approximately 30-feet
in dia meter a nd IO·feet d eep . The photo .....a s trans­
mitted fro m the spacecra ft to g round via a 6O·.....a"
transmitter o pera ting on 959.52 me. {Officio l NASA

Pholo}.
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period and when the space craft was required 10
carry out maneuvers.

Through the cameras and com munication
system of RANGER 7. earthbound m an has been
able to take a much closer look a t the M oon's
su rface than has ever been possible before. But
su rely th is is only the beginning. The success of
RANGI:M. 7 is certain to lead. in the nor too distant
fu ture. to similar photo-explorations of Venus.
Mars. o ther planets and the solar system as man
edges closer a nd closer to unlocking the age-old
sec rets o f the Universe.

N ew Book

D uring the past few years several excellent.
bu t highly technical books have been published
o n the subject of space communications. Re­
cently, however. a sim ple-to-read primer on the
subjec t has been published by the John F . R ide r
Publish ing Co.• Inc.• o f New Yo rk C ity. The
book. a 166·pa ge soft-cover ed it ion en ti tled
Space Connnunications, is written by Stanley
Leinwoll . a noted authori ty on radio wave
p ropagation. It should be available now a t book­
dealers and amateur radio supply ho uses for
$3.95 .

Mr. Le inwoll has do ne a n excellent jo b in
handling a complex subject in simple-to-read,
easy to understand la ngua ge. T he book desc r ibes.
rathe r thoroughly. wha t has already been ac­
complished in the field of space communications
and what can be expected in the near fu ture. It
ha s been writte n especially for the radio a mateur.
the space-listener and the informed non-tech­
nical la yman who ha s a desire to know m o re
a bout space communicat ions. The book e mpha­
sizes ho w com munication sa te lli tes work. and
how o ne can participate actively. either as a
radio amateur. a space-listener. or a n amateur
scientific observer. in some of the many exciting
space projects now being conducted.

Space Communications contains 14 chapters,
each loaded wit h interesting and use ful informa ­
tion. T wo chapters a re devoted to a discuss ion
of long-distance communications in general a nd
the pr inci p les of space communication. Included
in th is discussion is an excellent explanation of
radio propagation. Four chapters are devoted to
a detai led. but easy to follow. description of
each passive a nd act ive communica tio n sa te llite
system launched by th e United States. includ ing
EC HO. WEST FORO, T ELSTAR. R ELAY. SYNCOM .
etc. Also included are brief descriptions of such
scientific satellites as RAflo;GER. TIROS. MAR INER.
etc .• as well as a chapter on such international
space projects as ARIEL. ALOUETTE and SAS
M ARCOS.

Space Connnnnications devotes four cha pte rs
to the role o f the rad io amateur in space . T he
hi story of the OSCA R project is discussed in detail.
and the results of the successful OSCAR I and II
launches are summarized. A chapter also con­
tains information on OSCAR III. the satellite that
may soon become amateur radio's firs t effort
in the field of active space communications .

Tbe new ho bby of space- listening is co vered

by M r. leinwoll in h is book. \Vhile brief. the
chapter contains m uch practical information for
anyone inte rested in gett ing started in this fas­
ci na ting ho bby. Tips are given fo r iden ti fy ing
sa te lli te signa ls on the vario us bands, and what
type o f receiver. conver ter a nd a nten na are re­
quired to hear these signals.

T he two closing chapters are devoted to a
discussion of the possibility of someday broad­
casting radio and television programs di rectly
into the audience's ho me by means of sa te ll ites .
Mr. Leinwoll a lso takes a look a t fut ure space
projects as SURVEYO R, a nd M oon a nd Planet
exploration.

Al l-in-a ll. Space Communications is packed.
full of useful. interesting and timely material.
The book is written in such an easy- to-read
manner. that chances are once you pick it up
to read. you won't put it down unti l it is fi nished .

As a spec ia l offe r to reade rs of thi s co lum n.
M r. Leinwoll will personall y a utogra ph copies
of Space Communications. T hese au tographed
copies can be obtained for 53.95. postpaid by
writing directly to the Editor of this column;
W3ASK, 11307 Clara Street. Silver Spring. Md.
20902.

OSCAR III

OSCAR III. the th ird in a family o f sa te ll ites
desig ned a nd bui lt en tirely by radio amate urs
is no w undergoing fi na l ground testing in prep­
aration for a launch sometime during late winter.
If a ll goes according to plan. radio amateurs
may soon be able to communica te thro ugh the
sa te lli te over d istances of severa l hund red, and
perhaps thousands of m iles, o n the z -rnete r band.
Appearing elsewhere in this issue of CQ is Pa rt
O ne of a specia l two-part a r ticle e nt it led "OSCAR
III- A n Act ive Communication Satellite For
Rad io Amateurs." Based on up-to-t he minute
information. th is article describes the satellite
in detai l ( Part O ne) . and expla ins ho w the
sa tellite will be used for com munica tion a nd
o the r sc ien ti fic ex pe r ime nts ( Part T wo ) .

73, George. W3ASK
- - - -:-::- - - - -

--......:.:••••:...-----

..
" And , if you g et bo red , I co n tecch you th e Mo n e cod e."
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THE

COLUMN

BY BOB BROWN, K2ZSQ
and ALLEN KATZ, K2UY H*

W
E hope you all enjoyed our first joint
column. Response thus far has been
overwhelmingly favorabl e. although we

still have our fingers crossed. \Vish us luck!
Perhaps our biggest change has been to place
emphasis on letters instead of a form-type report.
It would be easy to fill the pages of this column
with stereotype sentences and dito mac hine copy.
but line after line of this kind of stuff is super­
ficial and in the long fun, mea ningless. This
column is going to contain ideas. feelings. and
deta iled fac ts-and not just in the editor ial sec­
tion. Pr int ing whole letters (or least the impor­
tant parts. some are rather long) is one step in
th is d irection. This means more work for you
the reader. no more checks. crosses. or blanks to
fill in; more work for us too; but it also means
a beter column. So get busy. and let's hear from
you soon!

Antenna Fact and Fallacy

For man y years. now. it has been widely ac­
cepted that the more aluminum a fellow puts in
the air. the more gain he obtai ns. In too ma ny
cases. unfortunately. th is notio n does not hold
water. First of all it is an antenna's size not mass
( number of elements. etc.) which determines
its gai n. Secondly. doubling an antenna's size
does not insure getting a 3db gain. the theoretical
maximum for a perfect installation. In some
cases an increase in size has actually resul ted
in a decrease in gain. If anything is to be said ; it
should be that the larger the antenna, the harder
it is to get the gain one rightfully deserves.

.c /o CQ. 14 v enc ervenrer Avenue. Port Washington.
l on g hland. N.Y. 11050.

You ma y quest ion whether a large antenna is
wort h the effort. Ou r answer can only be that it
de pends on what you want from v.h.f. With a
modera te size bcam ( 12 to 24 feet in length)
pract ically all types of v.h.f. propagat ion ca n he
worked-sho rt skip. temperature invers ion.
aurora. etc. Even on m.s. many sta tions have
been outsta ndingly successful with nothing more
than a 16 element collinear.

An excellent exa mple of the trials and tribula­
tions of big arrays (and long yagis ) ca n be seen
in the past moon bounce attempts. Many large
arrays. much larger than W6DNG's 48 clements.
were tried before his ultima te success. Bill him­
self tried 58 previous arrays. Number 59 pro­
vided the gain it was supposed to and made the
QSO possible. Len. OH INL. followed the same
formu la with 24 stacked dipoles with a screen
reflector. Both the dipole and the 7 element yagis
( used by W6D G) are antennas who's gain can
he depended upon; when stacked properly they
will produce a high-perfo rmance array. T he
problems encountered in correctly stacking cross­
yagis may explain why a two meter moon bounce
QSO was fi nally accomplished with linear pol ar­
ization rather than the more favorable circular
polarizat ion.

At th is point it might be well to dig ress for a
short review on antenna stacking. An array is
composed of a number of smaller antennas .
Eac h of these antennas sho uld be indiv idua lly
matched to open wire tranmission line. A T­
match or ratio dipole driven element may be
used for thi s purpose. Mea surements on six and
two meters can be made with a standa rd S.W .T .

bridge. On the higher bands. however. we would
suggest the use of a slotted line . If you don 't
have a slotted line, bu ild one. This jim dandy
little device ca n be constructed in a couple of
hours and for less than 2 dollars-W6H PH ',i
exce llent article in November, 1962, CQ.

Once you have the antennas matched. you ca n
proceed to putt ing the array together. The exact
approach to take will depend on the number of
an ten nas you have. and the way you want to
position them. But. no matter what arrangement
you choose. the desi red resu lt is the same-to
have all the component antennas in phase and
spaced just far enough apart for their apertures
to touch, but not overlap. If the antennas are
not phased together properly. the array will de­
velop side lobes. and your major lobe will not be
perpendicular to the array. Several different
stacki ng arrangements are shown in fig. I.

Ca ug ht by the v.h.f . camera a re the members of the
Ham Vid ea Club of Montebello, Ca lifornia. Left to
right, back row, we see WA6RES, WA6DZL. K6YEI.
W6DYB, s.w.!. J im, host W9PAW /6. W6UEZ, W86FXL.
In the f ront, kneel ing. are W6VCF. WA6TDB. W6DQS.
Th e TV camera, a Spera. was built from a kit by W6UEZ.
All have a common interest in the furthering of amateur
TV and many have their own sta tions in operation.



Vic v tckse tt, W5111Yf: Here are some co mments
on activ ity down Texas way.

"432 seems to have been real good down this
way. K5SD~1 and W5AJ G work each other

W6HPH, wbo rea lly gets around.
"T he ga in of an antenna is normally expressed

in db over a half-wave dipole. The figure of gain
is simply obtained by substi tuting a half-wave
dipole fo r the antenna under test and no ting th e
diffe rence. This sounds very simple but when a
number of tests are undertaken on the same an­
tenna in di fferent locat ions results are fou nd to
di ffe r widely. There are many sources of inac­
curacy in antenna gai n measurement, probably
the greatest being the difference in propagat io n
characteristics of the antenna under test, and
the dipole which is to be substituted. The dipole
may be receiving no t only the direct signal but
also a signa l reflected from the ground . The
re flected signal ma y be out of phase with the
direct signal causing cancella tio n and an appar­
ent reduction in dipole performance. or in phase
augmenting the signa l received. The sha rpness
of the radiation pattern of the test antenna. how­
ever, will result in a considerable reduction in
intensi ty o f the reflected signa l. which will thus
have little effec t.

"The problem, therefore, is not so much tha t
of measuring the performance of the test an­
tenna, but measuring the performance of the
dipole with which to provide comparison.

"The amount of space required fo r an accura te
antenna testing range is quite large. T ests under­
ta ken using normal dipole substitutio n methods
on inadequate ranges only result in m isleading
resu lts. T he main requirement is that there
should be no reflections, or. if reflections do
occur, the path length should be similar to tha t
of the direct path. Similar path leng ths can be
obtained by spacing the an tennas a la rge distance
apart. and keeping them reasonably low down.
A simple formula for th is spacing is: R=
( 4D~ ) ";" W where R is the spacing and D is the
la rges t physica l dimensions of one antenna and
W is th e wavelen gth in use.

" Pursuing the fact th at the most difficult parts
of the measurement is that o f the dipole itself,
it is very advantageous to use an antenna of
known gain for subst itution. Considerable effort
can be expended on measuring the gain of a
known antenna wh ich typically could be a 6
eleme nt yagi.

"T here are. of co urse. many other methods
of measuring ga in which minimize the prob­
lems mentioned here; a very well known one
being the measurement of beamwidth from
whic h gain can be calculated. This method
should be treated with a conside rable amount
of mistrust. since no allowance is ma de in this
method fo r losses in the antenna itse lf, and these
can be considerable at v.h.f. and u.h.f."

The abo ve tetter is referring to actual alllelUm
gain (igurej". A lthongh 'he gil;" values may WIry
by oe e or ,wo db, 'he m ethod does tell which
{(lIIenna is better,
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Parallel phasing lines should be carefully cut
to equa l electrica l length . T he slotted line can
be used 10 check your work. Try to keep the lines
away from th e metal stack ing frame and follow
a symmetrical path. or their elec trical length may
be affected. A t the points where the transmission
lines a re connected together. the impedance will
be lowered by a fac tor equal to the number of
transmission lines. If four antennas fed with
300 ohm transmission line are connected to­
gethe r. the impedance at the common point will
be 300 -;-4 or 75 ohms. This impedance may be
transformed back up to a useful va lue by means
o f a quarter-wave matching section. A very
valuable, yet easy way to build a matching sec­
tion is shown in fig. 2. By adjusting the spacing
between the rods. almost any stacking configura­
tion can be matched. In general, a minimum
number of matching sec tions are desired in order
to minimize error. Stack ing d ista nces will depend
on the type of an tenna you are using. T he au­
thorities are in pretty much disagreement bere.
A suggested rule for yagis is * of the boom
length. Col1 inears are anyone's bet. You will just
have to experiment a little a nd see which distance
suits you best.

f jg . 2-Adju"C1b le % wClve mCltching trcnsfermer ,

From the Ma ilbag

Hill S) kes" G 2I1CG: T he following letter fits in
well with the subject of antenna gai ns. It de­
scribes some of the pitfall s of gain measurements.
For a more detail ed discu ssion of the subject see
the November, 1962. CQ. This article is also by

;"ig. l -Ant enna stocking a rra ngements 05 discussed
in text.
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on six meters from Maine.
"T hought I'd drop you a line about my ex.

periments with CRT FAX. The set up is not too
pretty yet . The generator is built on an old
TV chassis with extra sockets installed for
tubes. The receiver has to be debugged and then
I will really be ready to fly. I am making tape
recordings of FAX signals now. although I have
a six meter transm itter with d.c. cou pled modu­
lator in the works. I haven't found out for sure
whether C RT FAX is legal on six meters,"
[A4 is legal on six just as long as its bandwidth
ls not much more than standard phone.]
"WA2N MX is also putting FAX rig to commu­
nicate with me on tape. [Whell are you going to
be operational 0 11 six? Tape is not amateur radio
communicationlt

"Atleast Ma ine isn't dead. u.h.f.-wise. At least
four people are working on Ham TV beside
me. Six meters is pick ing up too. Maine has been
represented at just about every opening and I
even got a skip station to ragchew up the band
with me!" [Lee. would like to hear from other
stations operating or planning to operate FAX
O il ~' .h.f.]

-
--•

-

Recent view from the portable con tell locotion of
Ala is Pend el, OE6AP, as shot from a windswept pea k
in the Austrian Alps . Two meter results from this
location hove bee n phenomena l O E6AP is v.h.I, co.

ordinator for Austria .

regularly. W5lDV and WSLLL at Houston were
also heard and worked often by \V5AJG .
W5lLY, San A ntonio works into Dallas well
too.
. " I am not doing as well at present. I thought
It was my converter. but it checked out at
~~AJG's locat ion. Worked fine there. So I guess
It IS the feedline or antenna?

"W4 HHK was worked by W5AJG this month
on 432 me. H H K using his big dish. Paul heard
this station, but I could not copy him. Another
opportunity missed .

"Nothing in Dallas area on the 432 moon
bounce tests from Puerto Rico. however, Hous­
ton gang heard the station using a collinear as
well as a big dish. Signals were very good, judg­
ing from the tapes I have heard.

"W5YKQ heard from Baton Rouge on 432
me; he worked W5AJ G . YKQ is running a k.w.
to a modified M.O. valve co nfigura tion, W4LT V
using same set up, bUI hasn't been heard in this
area yet:'
[What's At.O. valve configuration? ]

" Hope to find my trouble soon, so I ca n say
I have worked these stations instead of report­
ing others who have."
[You sure do deserve some bella luck.]

" Built a new 144 s.s.b. mixer and reworked
144 me fi nal. Seems to be much stabler. How­
ever it still isn't as stable as my 432 me s.s.b.
signal-how about that ?" [Many thanks for your
consistently fi ne reporting. W e are sure our
readers appreciate it ,]

Lee Tow er, KII FK: Six meter FAX operation

Another look At Europe

The following is by DL3FM: "Several months
ago I sent you a report on what was going on
here in Germany on v.h.I. You were kind enough
to eliminate all mistakes and publish the whole
thing in CQ. An unexpected echo has been the
result of my little effort. A couple of American
v.h .f. amateurs wrote me lengthy letters dealing
with the feeling that it would be good to be in.
formed more carefully on the European style
of v.h.f. living than has been the case before.
Up to this moment I have been unable to answer
all the letters but please let the fellows know
(hat I did not use their papers to fill my waste.
basket.

"Close-up on D L3VUA. As it has been the rule
since the very beginni ng, DX work is sti ll the
main goal of all German v.h.f. enthusiasts. And
acco rding to the pattern the American v.h.f.
men have been involved in the phenomena of
aurora and me teor scatter are the means to enter
the dreamland. One of the most successful Euro­
pean meteor scatter workers is DL3YBA. an
ardent v.h.f. operator. He is living in the fl at
areas of North West Germany, in Lower Saxony.

"Ten years or so ago he bu ilt a steel tube mast
160 ft. high. You may know what it means to
erect such a monster as a single unit! A rookery
can be found a bit below the top and it has been
from here that DL3YB A adjusted a 48 element
phased array. consisting of four sets of three
fullwave d ipole backed by reflectors. A motor.
driven system. formerl y used to move the bell s
of a church, rotates the an tenna. A ho mebrew
open-wire feed line is used between feed point
and shack. the latter being a little house built
solely for the purpose of being the cavern of a
real DX lion.

" Dl.~YRA is running 250 watts on 2 me ters
and is the owner of a special high power license

76 • CQ • October, 1964



so that he can run a pair of Q R 3/300's up to a
full ga llon. Fritz has worked the OX. His la test
success has been a meteor scatter contact with
LZ IAG. a distance of 1000 mile>. DUYBA
has worked 21 d ifferent countries on 145 me.
He is our top man.

"\\'31"nin~ SJ!lotcm. Since the IG Y we have had
a special aurora warning system. based on the
facilities of a few hams who have the chance to
get scientifica lly-based weather and ionospheric
reports and are kind enough to spread the news
by telephone to v.h.f. stations located all over
Germany. Additionally. v.h.f. DX forecasts arc
given every Sunday morni ng on 80 me ters as
part of a DARe broadcasting. So. whenever an
aurora opening can be reckoned with. beam an­
tennas are tuned to the orth throughout Ger­
many. Countries as o r, G M. OZ. LA. SM. SP
a nd U can be hea rd and worked then. to name
only the more exotic ones.

"You in the States should be informed that
v.h.f. ac tivities in Russia have reached a h igh
calibre now. as far as the North West pa rt of
that continent in a continent is concerned.
UR2BU has been the germ cell of the whole
evolution. And it has been arou nd his loca tion
th at the progress has taken place. Several sta tions
in UR. UP and UQ are on the air now. using
very modern equipment. home buill for obvious
reasons. Among the top men is UA I DZ. who
is ru nning something o n the order of a full
ga llon level. using metal ceramic tetrodes of
Russia n provenance in his 2: meter rig . DL3YBA.
among others. has worked UA IDZ.

"You are wrong if you think there is no v.h .I,
activ ity in the more Eastern pa rts of the USSR.
Signals. at least on 2 meters. can be heard every­
where. bu t the very great distances that must be
covered are calling for the most soph istica ted
equ ipme nt avai lable. and it may be tha t such a
standard could not yet be developed every­
where:"

),1ore from DL3FM next month.

Lend A Helping Hand

From Bethesda. Maryland : "Cap" Capetry
writes. " I have been picking up CQ on the news­
sta nds from tim e to time and find it most inter­
esting. I have acquired a 50 watt f.m. transceiver
a nd wish to put it on the 144 me band. Can you
put me in touch with someone in the Washing­
ton. D.C.-Balt imo re area who may be active on
Lm.? Would like to get on the air aga in after
thirty-five years!"

What say. fellas? How about giving Cap a
boost? His address is 6820 M illwood Road ,
Bethesda, Maryland .

More F.M. News

Two meter f.m . news from New York: On
July 29. 2-mete r Lm . groups in the New York
City metropolitan area met in Huntington. Long
Island. The major topic under discussion was
the increased congestion on the 146.94 me a­
tional Calling Channel. and the selection of a
secondary working channe l by the Suffolk

County gro up led by W20 QI. Thc frequency
146.82 me was considered at the mee ting and
its occupancy will be studied.

T he extent to which these items have been
investigated a nd explored by these groups is
much to be admired and something worth th ink­
ing about. Organization is essential in everything
we do and deba te a nd discussion is our only key
to progress. we would be inte rested in hearing
from other socie ties o n sim ila r meet ings. Our
hats are off to these boys for their year-in-and­
year-cut devotion to progress in 2 meter f.m.
development.

FM Net Directory

If it is at all possible that there are those who
are still not aware of it. let us hasten to inform
you of ama teur rad io's P.M . Net Directory
published annually by K4ZAD. K4FSU and
\V4DY E. The latest edition is seventeen pages
long and lists every known v.h.f. f.m . net to be
foun d.

The Directory lists areas of net coverage and
liaison calls and is cross indexed by frequency.
Each directory contains fundamental f.m. in­
fo rmation as well as de tailed f.m . problem a nal­
ysis. Teletype ta pes fo r this Directory are ava il­
able for anyone who will pay the postage and
who will return them within 30 days. Using
these tapes to make your own hecto masters is
strongly suggested to those who need more th an
a few copies. For your edi tion send a QS L card
to T. A. ~IcKee. K4ZAD. 1306 Grove Road.
Lynchburg. Virginia 24502 ( Phone 703-239­
5002 ) .

Windup

And again let us thank those devoted readers
who take the tim e to support th is column
reg ularly th rough thei r contributions. Of course.
you too can help. All letters received here are
answered as best we can and all suggestions
apprecia ted. Ti ll nex t month. check that an tenna
install a tio n making sure it is secure for the co ld
winter winds ahead. This may be your last
chance to get at it before the freeze sets in!

73. Allen. K2 UY H and Bob. K2ZSQ

Thi, bec util ul man of m~ta l is a ctua lly a 192 e lement
collinea r a rra y at K2TKN's QTH in New Je rsey. De­
,igned by Cus hCra ft of New Ha mpshire, it is now on

the air a nd perfor mi ng w~1I for Bill.
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HAM
CLINIC

CHARLES J. SCHAUERS.* W4VZO

T
H IS is the time of the year when
we hams begi n to th ink abou t

J, our antenna installat ions - at
least those of us who must contend
with deep snows, ice and strong winds.
Hams who live in California. Florida
and other fine climate areas are lucky.

Some hams I know have antenna installa tions
as old as 8 years or more a nd continue to oper­
ate year in and year out without trouble . On
the other hand I know other hams who just
cannot seem to get the results from their an­
tennas tha t they expected.

Seldom do we receive a batch of mail wit hout
at least one letter from some ham having "an­
tenna trouble", Some of the problems are not
easy of solution.

For example. one ham wrote in complaining
that he had tried many antennas trying to over­
come the noise radiated from a 44.000 volt
power line nearby. A nother ham had the prob­
lem of insufficient space and was afraid that
h is neighbors would complain if he erected a
60 foot tower fo r a bea m. Still another ham
complained that he lived on a rocky hill and had
a to ugh time gelling a sui table ground.

The qu estions we receive from the ham new­
come r or novice inva ria bly pertain to antenna
selection.

"Tell me". begins the question received most
often. "bow does the brand 'A' compare with
brand 'B'?" This is often a d ifficult question to
answer if we do not have full technical informa­
tion on both and also personal reports. We know
of insta nces where brand "A" out-performed
brand "B" but the install at ion at the brand "A"
site included a 60 foot tower and the brand " B"
antenna was only 25 feet off the ground. There
are too many variables involved to be trul y spe­
cific. We do try however. to give the ham who
wr ites us the info rmation he seeks. T oday, most
beams are relati vely close in perfo rmance-re­
gardless of who makes them; bUI when me­
chanica l details are considered there is a dif­
ference! For example. I know of one beam that
will o perate along side its higher priced "brother"
day in and day out, bu t the fi rst heavy snow and
ice will put the lower priced beam out of opera­
tion but qu id -especiall y if there is a slrong

·c/o CQ. 14 Vander venter Ave .• Po rt Washington. L. I.•
N. Y .
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wind. One gets exactly what he pays for.
One ham recently wrote in to HAM C LINIC :

" I heard tha t as long as one has a good antenna
coupler he can even load a meta l rain spout, so
having one I decided that I would try loading
up my tri-bund bea m designed for 10. 15 a nd
20 meters. on 80. w el l. what do you know, I
cooked a couple of the traps. \Vhy is this?"

Why is th is? Ever try driving a Cadillac
into a Volkswagen garage'!

The antenna most used by hams is the good
old one-half wave doublet. This a ntenna has
given a good account of itself over the years,
hut there are still many hams who reall y do not
know too much abou t its techn ical cha racter­
istics.

T he double t an tenna does f101 always have a n
impedance of 72 ohms (or 300 ohms for the
fo lded doublet) .

T he radiation resistance of a doublet (bori­
zonal) ca n vary from 75 ohms at 0 .2 wavelength
above ground. to 90 ohms at 0.4 wa velength.
down to 60 ohms at 0.6 wavelength above
grou nd.

For a ver tical dipole. the radiation resistance
ca n vary from 90 ohms (on the ground ) to 72
ohms for 0.2 wavelen gth above ground, and fo r
values from 0.4 wave length to 2.8 wavelengths
will stay between 70 and 75 ohms. See R adio
Antenna Engineering by Laport, McG raw·HiII ) .

Matching an impedance of a half-wave dipol e
cannot be done with an accuracy of more than
10%. As Laport says. "because of empirical
factors of end loading. conductor diameter and
the co mplex dielectric consta nt of the earth un­
derneath. the ca lculation of the impedance at the
center of a horizonta l half-wave dipole ca nnot
usually be accomplished with an accuracy of
bette r than 10% ." As most hams know. the
sta ndard 72 ohms matching fo r a horizontal d i­
pole seems 10 work okeh, as long as the a ntenna
is 20 or more feet high. without too much loss.
But if the purist ham were to measure the loss
of the average dipole install ation he would have
some sleep less nights.

Before Winte r Come s

The ham who wants trouble-free o peration of
his a ntenna system should inspect it while the
weather is good. Antenna insulators should be
cleaned (and this includes those which are used
to break guy wires) . Check coax for breaks in
the rubber or composi tion insu la tion. Take out
the ro tor maintenance ma nual (if you use a ro­
tator for your beam) and follow the maintenance
instructions. Sealed ro tors need littl e atte ntion.

If you use a trap beam chec k the traps fo r
moisture. unless they have been sealed. Check
for loose beam elements and tigh ten them up.

Inspect all grou nd connec tions as well as light­
ning gaps (wha t. you don't have a lightn ing
gap?) if you use an insulated vert ical.

Camouflaging a Towe r

A ham I know was worried about erecting his
Hy-G ain all-ba nd vertical antenna. beca use he

- ..
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Fig . l -Chonges to de-sensitiee the 5-meter in the
NC·300.
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ago my beam antenna worked fine on 20 meters.
ow after loading up on 'north position' and 1

swing it to 'south position' it sometimes 'un­
loads! I checked my antenna connections and
they seem to be okeh. Whafs a possible cause of
trouble?"

A broken center conductor in or near your
coax loop. If you are using a commutator type
co nnector, chec k this. It might have lost contact
tension.
N'oise Inlerference- "I have been experiencing a
buzzing no ise in my receiver that pract icall y
wipes out all signals. I had the power company
out and they cannot seem to find the trouble.
All transformers were checked etc. Now what do
1 doT'

First check old door-bell transformers in the
basement. Next . check refrigera tor operation (in­
cluding relays). T hen check flu orescent light
starter transformers. If the noise stops when you
disconnec t the antenna then you can suspect a
nearby diathermy machine in some doctor's
office, or even an x-ray machine used for pro­
longed treatments. These intermittent buzzing
no ises can be very d ifficult to fi nd. A leaking in­
sulator on a power pole will cause the noise too
(especially when the weather is wet) . A small
transisto r Be receiver tuned around 1400 kc can
often be used to locate power devices tha t are
leaking etc.
SXIOI )IK III S-mcaer- "M y Svrneter on my
SX- IO I MK III does not opera te as it did before
What should ) check?"

First check the S-meter tube, V 15. Then check
the a.v .c. voltage coming to the grid of th is tube
from Vo' Bet it is the tube.
IIQ·170 AF Amplifier- "T he 6AQ5 in my HQ·
170 seems to run quite hot a nd of late there is
some dis tortion. w hat's the trouble?"

All af power tubes generally run hot. How­
ever, if you are ex periencing d isto rt ion, be tter
check the screen voltage, it should be around
260 volts.
~C 300 S-mcter Sensirivity-,"] bought a second­
hand NC300 and like it very much. but the S­
meter seems to be a bit too sensitive. Any
bulletins ever published on this?"

Y es. Bulletin Nr. FS N·35 dated Feb. 17. 1956.
To decrease sensitivity of the S-meter by a fixed
amount. decrease the value of R;\U (68 K Ih wall ) .
To decrease o r increase the sensi tivi ty of the
Svrneter by a variable amount. replace R 4:l (33
K Ih watt) and R Ill (68 K Ih watt ) with a lOOk
po tent iometer. Connect the arm of the po t to
R", (470 K I» wall). See fig. 1
Apache v.f.o.- "I modified my Apache's v.f.o. in
acordance with information received from

Questions

Mure on the UC·221 - First of all. the crysta l re­
ferred to in the June 1964 column for the RC-22 1
is a IOOOkc and 1101 a IOOkc unit. Thanks to the
many readers who caught this. We did not see
the printing error.

We know that there is much more to the '221
than we wrote, a nd we arc aware of the many
mode ls of this fine instrument. However, those
who say they saw a '221 prior to 1955 are nut
incorrect.

Rene Brizend ine, W4ATE writes and tells us
abou t a method he uses to ascertain the approxi­
mate frequency of a quartz crystal (plate). The
pla te is merely placed on the binding post of
the '22 1 and is lightly tapped to mechanically
excite it. while exploring with the main dial. At
the general frequency of the crystal loud plops
are heard in the headphones. As the crystal
neared the desired frequency. all measurements
were made with the crystal operating in the
equipment and holder to be used . Thanks Gene
for the info.
Intermittent Cna '\- "U p until about two months

knew the minute it went up his neighbors would
scream. Rut he solved the problem without
much trouble. Using plastic-based paints he
painted the tower. stubs and whip with brown,
black and green to match the trees. bushes. etc.
in the area. Standing 100 feet away it is very
difficult to see the antenna!

Observation

The reason that there has been so much tech­
nical progress in amateur radio in the United
Slates of America is because the average Ameri­
can ham is not satisfied with some th ing that can
be made or done better. Furthermore he has a
lot of assistance and gets many ideas from the
effo rt of firms engaged in radio-e lectronics re­
search and working on the space program.

He does not have to worry about the high cost
of going on the air as do the rest of the wo rld's
hams. If he will expend the effort, do it for as
little as S10000yes, a hundred bucks!

The USA produces more amateur radi o equip­
me nt than any other coutnry in the world so its
hams do not have to worry about high import
tariffs.

If you give the average European ham a choice
of American or European produced ham equip­
ment he will take the American product, and
ma ny do even with the inflated prices due to high
import costs. Something should be done about
this situation. Why should people who are strlv­
ing to improve their technical knowledge and
contribute indirectly to their country's trained
manpower resources be penalized by high import
taxes?

Tariffs were created for the protection of home
industry, but where a country manufactures little
or no ham equipment why should there be a high
tariff? This is hard to understand .

Now that the reciprocal law is a reality. we
should now advocate dropping tariffs on ham
equipment.



Heath. After abou t an hour the v.f.o, will sett le
down and stay there. I always un plug the set
after operating, bu t I have been told tha t the
plug should always be left in the a.c. receptacle. if
I wan t good frequency stabili ty. w hy?"

The oscillator (v.f.o.) tube is constantly
hea ted and the n.c. plug should be left in th e a.c.
recep tacle. Any oscillator will drift from a cold
start .
Transceiver for OX Operation-."] plan to take a
good many trips around various part o f the
world and to operate in countries which have a
reciprocal agreement with the U.S. I plan to
buy a transceiver for my opera tions. Wh at are
the featu res you recommend I look for?"

Make sure first tha t your transceiver wi1l op­
erate o n both l tov and 220v a.e. T his is a start.
I would ad vise you also to take along a good
variable transformer, for you will encounter
voltages from IOOv. a.c . to 380v a .c. Also. make
sure your transceiver covers the fuJI c.w. as well
as phone po rt ions of the ha m bands. T hese are
the two mos t important features one must con­
side r. for over-seas opera tion.
S IB 0 Trouhles- "Since the 5B-1O s.s.b. adapter
came out what are the things that have caused
the most trou ble?"

Fi rst. tubes. Next. improper al ignment. Over­
driving. Bent relay contacts. Improper voltages.
Insuffi cient drive to the 58·10 and last but not
least. trying to feed the 58 - I0 into a non-linear
stage. Please note that the troubles were not
the fau lt o f design or of component q uality. The
58-10 is still the best s.s.b. adapter bargain on
the market today. And now since all the bugs
have been taken o ut (including those put in by
the ham constructor), it is still the easiest and
most inexpensive way to go to s.s.b. with an
a .m.-c.w. rig, withou t much worry.
6JS6 Beum Pentode-,"! understand GE has come
ou t with a new compac tron beam pentode tube
which co uld be used to replace o ther simi lar
tubes with lower pla te dissipation. True?"

True. T he new GE compact-on beam pentode
with a plate dissi pa tio n rating of 28 watts is now
o n the market. Called the 6156. it was des igned
for color televisio n horizontal deflection service
a nd can be used in some ha m r.f. amplifier ap­
plications. It has 4 more walls plate dissipation
than the 6 DQ5 and 10 more watts than the
6 DQ6B.
Cress-Modulatlon-,"! have a transistorized a ll­
wa ve receiver which I also use for po rtable oper­
ation on 14 me. Tell me. what can I do to re­
duce the images in th is set on 14 me?"

Not very much unless you add ano the r r.f.
stage. Trying to filter 15 mc signals out is a near
impossible task . The set you own no doubt ha...
a poorly selec ted i. f.
HX·50 and new 61-16U- " How about my install ­
ing the new RCA 61468 for more power in my
H X-50T'

T he design of the HX-50 is excellent as is.
\Vrite Hamma rlund for the answer to this ques­
tion.
Alternator nelse-,"! have a new car that uses an
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alterna tor instead of generato r. I have not been
successful in filtering out the noise. Any tips?"

Most alterna tor insta lla tions require no spe­
cia l fi lte rs except o n 6 me ters. Noise has been
traced to bad diodes and to the regu la tor used.
Try using coax condensers o n the regulat or
leads.
GODsel converter cenverslon-c''Would you please
send me a diagram for converting my 3-30
Gonse t converter to transisto rs?"

Sorry. As we have sa id be fo re, we just do no t
sim ply have the time to do whole design work
for readers. If any reade r has the information
why not write an article for CQ on the conve r­
sion? I am sure th e edi tor would publish it for we
certainly have had many requests for it.
TUX·8 schematic diagrurJl - ..\Vhere can I get a
schema tic for a T BX-8?"

See the Sept. 1958 CQ. T his is the same issue
in which information is give n for putting the
super-pro on s.s.b.
IIC·459 lIaUery- "( have a BC-459 but I cannot
fi nd a BA-4 1 battery for it. Any method fo r using
sta nda rd ba tteries for th is set?"

Yes. See CQ September 1959. it tells you how.

Thirty

We do enjoy hearing from the renders of H AM

C UNIC. Some of you have told us that the reason
you subscribe to CQ is fo r H AM C USIC alone­
and we apprecia te this. On the othe r hand. we
feel that we are only a small part o f the CQ etTort
to kee p you informed and to assist you with
your problems. One th ing you can depend on :
we will never let you down if we can help it. A
card to the edi tor tell ing him you like our column
gives us the encouragement we need. a nd pe s­
sib ly more space. We do not have all the answers
to all the questions yet by a long-shot but we
try ever so hard to please you. the reader. For
this month then. our best 73 to all of you. Chuck

"1..,,,'1
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NOVICE
WALT ER G. BURDINE.* W8ZCV

A
IAl l:: UR radio opera tors as a whole h.IVC

been singly honored. The Post Office
Department announced its approval of

a postage stamp commemorating the amateur
radio operator. Actual date of issuance will
like ly be late October or early November.

T his action on the part of OUf government
shows its recognition of the value of the ama teur
radio service. It behooves each operator to do
his part to prove that they were right in bestow ­
ing this honor upon us as a group.

Our public image is improved every time
one of us gets favorable newspaper publicity as
a result of doing a good deed. setting a record.
tracing a satellite. saving a li fe or bringing two
families together by phone patch etc. This kind of
action does everyone some good. but we can
offset it all by one bit of bad publicity. Have
you ever no ticed the way most people say. " He's
a da rned nice fellow and plenty brainy, but,"
and then he will go ahead and tell of some small
deed tha t was likely committed many years ago.
likely with no bearing on the subject at hand.
This is one of the sordid traits of the genus
Homo Sapiens, we just like to belittle our fellow
man.

Let's wash our dirty linen at the radio clu b in
private and not on the air where the world can
misjudge all amateurs by the misconduct of the
few. 1 feel quite sure that we are not helping
our cause by telling the world of our troubles. I
have about five rolls of tape that would dis ­
courage anyone from even thinking abou t be­
coming a ham and as with all propaganda. that
even discourages me from trying to work the
low frequencies as they seem to have the most
propaganda stations. Mind you I'm not saying
not to talk these things over. but watch the way
you do it. Don't do more bad than good. and be
sure of your fac ts.

I would give up all the hobbies in the world
for my amateur license and if necessary I would
move from my present home to keep my station
on the air. I enjoy amateur radio. and it is not
my only hobby.

Thanks

1 would like to thank all of the good hams
that answered my request or mention of my
trying to coHee! old i!iues of radio magazines

· R.F .D. J. \Vaync!O vilie . Ohio 450611.

so that my reference library would be complete
and I would be able to answer most of the ques­
tio ns received. I have been a magazine collector
since about 19-10 and have most copies after
that . I have loaned a few copies that were never
returned, some have been lost by fire. some by
other means. but the file is nearly complete. I
cannot afford to pay collectors prices but will
pay a reasonable price. Again, thanks to all who
took the trouble to write and 1 will answer very
soon.

QSL.

In short QSL means. " I confirm communica­
tion of your sta tion or with your station. 11 is
the fina l courtesy of a QSO and a last ing tie of
friendship with a friend far 01' nea r. 1 have
quite a collection of QSL cards from a total
of 98 countries. As proof of contact, they have
won me many nice awards and certificates. 1
have contacted 113 countries with low power
phone and still am aiming fo r that 100 ca rds
for DXCC. Of the 15 countries that have nOI
QSled. my choice wo uld be the TF and CR5U P
( now CfIBW) bUI l'1I have to work those
countries again. \Vhen sending QSLs to foreign
countries don't forge t that it does no good to
send us postage stamps, they cannot be used in
any count ry exce pt the USA and possessions.
U.S. postal sta mps can be sent to anyone using
an A PO or FO number. T o help the foreign ham

•

Cong ratu la tionl to Gory Lewis, age 7, who now ho ld ~

the record 0 1 the youngelt lice nsee to write me a nd
lend a pict ure . The letter te lll the ItOry of hill l tation
and volumel more. Did you lay yo u couldn't get

o Iicen le???
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with postage send International Reply Coupons.
(l RCs) available at most post offices. IRCs can
be exchanged for sta mps in most count ries of
the world.

I learn more geography from a QSL than
from my books. I know there is someone there
with the same interests that I have. Som e QSLs
are works of art, others ca rry gems of wisdom.
The QSL of John A. Janssen, PA0DOC carries
this gem of wisdom . "Ama teur Radio Is World
Friendship." Can any sentence sum up the aims
of the ham better than that one? The stamp that
carries your QSL can do a lot of good in th is
world. \Vhen did you send your last QSL ? Oh.
you're waiting for him to QSL first? \Vhy not
try to be first this time?

TVI and Harmonics

One of our biggest problems at the present
time is interference to o ther rad io services. A
number of amateurs are now off the air because
of TVI, harmonics and ot her for ms of inter­
ference. Other amateurs are busy trying to
so lve that problem. and it seems that the rad io
industry knows that the amateur will solve it
too. We must give a big hand to Phill ip S. Rand.
WIDIIM . F. E. Ladd. W2IDZ and R. L. (Bob)
Drake, \V8CYE for their work on this problem.
doubtless there are many others. They are mak­
ing it possible for us to operate any time we
wish without causing interference to our neigh­
bors.

Given a little time the a mateur will solve the
TVI problem. TVI can be licked and the ama ­
teur that just th rows up his hands and quits isn't
hel ping the cause at all . A number of art icles
have been written to help clear up these prob­
lcms.r read these articles and clean up your
signals.

A booklet was written by Phil Rand \V I DB ~f

that has just about become the TV) Bible.
There should be one in your library.

A number of other articles have been wr itten.
but I have applied the ideas in these articles to
my transmitters and have not had any trou bles.
For gosh sakes. usc a I:ood external ground.
Again, one good way to handle TV) problems
is to watch what you say to the agrieved. and
he diplomatic.

l e tte rs
T he a vowed purpose o r Ih is co lum n is 10 hel p t hose

people inleresled in becomi ng hams 10 achIeve that go a l

' Ptsher, S. "A v er sarne Tv t-t.es 40 W att 'rran smnrer" .
CQ , Sept.. 19SI. p . II.
Kuehn. R. B., " Six Meter TVI Fill er", CQ, J u ly . 19S6 .
p . 21.
L add , F . E., '·SO-M c. TV I- lis Causes and Cures ( Pari
I) ", QST, June, 19S4, p 21.
Ladd, F . E.• " So-Mc_ TVI-lls Causes and Cures ( Pa rt
II ) " , QST, July , 19S4, p . 32.
Marri ner , E. " A TV I-Free T ransmitter for 40" . CO .
Oct ., 19S3, p. 28.
Schlesinger, R. " Ca vily TV ) Filler" . CQ , Ju ly. 1954. p .14
Tilton. E. P.. 'TVI H tnrs for the V .H .F. Man" . OST,
April, 1953, p . 1[,.
Walker, F . " RF o n Yo ur Cha \ sis?" , CO, 1955. Aug.•
p . 25.
N on : This is only a parria ! llst o f the many articles <10
TV!.
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a nd to help those thai a rc ucensed 10 o pe rate the ir
srauons so that they gatn mo re enjoyment Irorn the ir
hobby a nd through these operarlons. enhance t he ir public
ima ge. W hen I feel that a leiter o r two from an s .w.l. will
help o ur hobby in she goes. Mosl s.w.t.s a re o n ly hams
at nenrt

T he 40th cou ntry 10 wrft e since I look o ve r o u r colu mn
is Scoua nd : " Dear OM : I wa s ext remely Interested in
you r rema rh regarding surplus equipment in the N ovice
secuon o f t he July CQ .

" P rese nt ci rcumsta nces (which will e nd soone r or
Iat er ) prevent my ~oing on the air: ' ltu t, I do the next
be..1 thing-c-I am a n av id listener o n the ham bands-­
with 165 countries and 37 zones heard o n phone a nd c.w.

" My rcvr . is a Ha mma rlund HQ-120X. a civilian which
se rved wit h d istinction in Ihe U .S. Armed Forces. T hough
elderly, it \till se rves me well, especially o n s .s.b. b ut
I feci it needs a course o f rejuvinat ton. I do not have
the ma nual. a nd I wonder if some o ne m ighl have such
a th in i,! t hai they wou ld pa rt with . I would be able to
pay a ny reasonable expe nse in dollars.

"Hy the way, I am hoping 10 mak e a trip to the USA
next summer a nd amongst o ther things. I hope to visit
friends who live ncar Glen Hea d . Lo ng Island . If this
is nOI too far from HQ a t Pon w ashin gton, I hope that
I will be able to \·i!.it CO. I am a subscriber o f nine years.

"Plea se pa ss my cong ratula tions 10 the ed itorial
..Iaft of CQ .

"73 . Father S , J . Smith, member RSGB."
Tha nh tor Ihe letter. Father, a nd I am sorry that

I do not have a manual for the HQ-110X b ut I feci su re
that some o ne will wrtr e you about you r problem. Th is
column has many readers that a re will ing to help those
wirh problems. I live quite a dtstance from HQ hUI I'm
su re thai the educrta t slaft will layout the red carpet
for you when you come to Glen Head. It cou ld n' t be
too Ia r. Fat her Smith' s ad d ress is: Father S . J . Smith,
Saini Mary·s. Bathgate, Scot land. H is telephone : Bath­
gate 281R.

Bill Rovas, WN1A PX ( age 14 ) . 29 Bellevue Street,
N orth Dartmouth, Massachuseus. 02747. writes :

" Dear W a lt : I e njoy reading your colum n in CQ very
much , a nd be lieve me, it has brought en joyment inlo
the hearts o r many Novices.

" In the past issues. before I wa s a N ov ice. you had
t alked about using low power tor u anmtners. I t hought
the only way a N ovice could (lei ou t was by usinl[ hil[h
power, 75 watts. Well. today J a m runmng a borrowed
2' walt Ph ilmore, that is about 13 yea rs o ld. on SO
a nd 40 meters and having a ball. In the three mo nths I
h ave had my license. I h ave wo rked 16 states a nd three
Canad ian provinces. Fo r a receiver I a m very fortunate
to have a Drake 1·B; iI's the receiver Ihat counts.

" Gee , with a hair wave antenna on 40 I have banged
OUI to New J ersey wit h a 5-9++ , wh en they with thei r
75 wall s were ju st gell ing through the Q RM If the
Novices think DXin i,! is bad . I have no t tried i1elling
across the pond yet. o n 40 meter during the ea rly eve ning
o r arou nd breakfast time I have QSOcd with Florida ,
Louisiana and unde r heavy Q RM Minneso ta . So ptea..e
tell these o ther N ovices before they buy a hi~h power
transmitter , to get as good a receiver as they can a lford.
Be lieve me. they ...-if l make the contacts.

"13, Bill. WNIAPX (ai,!e 14 ) ."
Well. Bill , I 'm gla d 10 welcome you 10 the gro up o f

hams Ihat try to usc operating abil ily to increa se the
o utput o r h is transmitter rather than brule force 10 force
the signal through . I know that we can't buck a kilowatt
properly operated, but we can mak e o u r sets o u tper­
form many kilowatts o perated by improper methods; by
people whose o n ly aim is to try 10 occu py as much air
t ime as possib le . T hey do nOI wo rry about signa l quality
o r interfe rence 10 o thers o n the band.

Do yo u remember the "super" ham Ihal thought that
the Technician was "rcutng away o n si x" that sent the
tetter in the past ? Here is an answer . Arthur J . Foster.
KN7ZFG/ K7ZFG. 730 Riverdale, Gladstone, Oregon
writes : " Dea r W a lt : I thought I'd tell you about m y
rott ing o n v.h.f. My equipment i a s rollows : Challenger
rransmtuer a nd coll ins MHF wilh converter for si~; an
ARC· ' tor tw o ; IwO receivers tor 220 and 410. a dlplexer
lor 10.000 me a nd a pla nned 3300 me polarplcxle r, a ll

[Conti"ued O il page 102J
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L OUISA B. SAN DO.* W5RZJ

A
lUl"OG the U.S. hams attending the first

Pan-American Co ngress of Rad io Ama­
teurs. sponsored by the Liga Mexicana

de Radio-Expcrimentadc res, and held in Mexico
C ity last April 15-18. were Esther and Lyle
Ga rdner. WA6UIl U·K6IPJ. Equipped with a
KW M-2 in their Car, they made over 300 con­
tacts using s.s.b. on 20 and 40 meters in the ir
three weeks of travel. opera ting as XEOIPJ and
XE0UB U.

Esther comments. ..It certainl y was an edu­
ca tio n to see how unions are fo rmed ," This
Congress resulted in forma tion of the Inter­
American Un ion of Rad io Amateurs ( Region
II d ivision of the IA RU ). comprised of about 20
radio societies in South. Central and N. America .

Of course they met many hams from all over
the western hem isphere and Esther kindl y sent
photos of so me of (he YLs attending: (taken by
OM K6IPJ ) . The G ardners also a ttended the
3:!nd Convent ion of the LM RE at Guaymas the
end of May. where they met many more hams.
Esther is corresponding secretary of th e Los
Angeles YLR C.

Co rrection

\Vo rd from YL RL V.P. \V6QYL co rrects
scores for the 1964 YL /O M Co ntest. published

(COll1iflllCd 011 page 98]

- 4417 Eleventh Sr., N .\V•• Albuquerque . Ne w M': lt ico
~7 107.

25th YLRL Anniversary Party
TIIIl~ : Cw-c-Sta rt -c-October 21 . 19M. 1200 EST ( 1700

(;f·..tl )

End-October 22. 1964, IMOO es r (2300 fjM T)

Phone-Start-Nov. 4. 1964. 1200 ESt (1700 o w r )
End-s-Nove mber ~. 1964 . 11'00 EH ( 2300 GMt )
t :II.:lb lli t,. : All licensed YL and XYL operators

t hroughout the wor ld are Invited to participate .
)'LRL members 011 /)' are eligthle for the cup
awards: non-members will rece ive: certificates.
Ollly YLRL members a re: e ligible for the Corcoran
Awa rd , Co ntacts with O !\1s wilt not count ,

Opnatiun : All bands may he used . Cross-band o p­
e rat ion is no t permitted . Only one contact with
each station w ill he counted in each contest.

I'roc~dur~ : Ca ll "CQ YL" .
Exch anl: t' : Statton worked . QSO nu mber. RS or RST .

A R RL Section or country . Entries in log should
atso show th e time. band. date , transmurer a nd
power . ( P lease know your own ARRL Section.
A RRl Sect ion li..1 available fo r SASE to W6QYL )

Scorinll: : a) Ciw . a nd phone sections will be scored
as separate contest . Submit S~p(jfCl le los s for each
contest.
b ) Multiply nu m ber of contac ts by tot al number
of A RRL Sectfon.. a nd count ries worked .
c ) A!\I ccmestants runn ing l ~O wa tts input o r k~s

ill a ll times ma y m u lr ip jy the r esult s of ( b) by
1 . 2~ ( few-power mulriplier j .
d , 5SR contestan ts runnin g 300 watts p.e.p. o r less
at all limes may mult ipl y th e resuus of ( b) by t.2~

{low-power multiplier ).
AMard..: Hillhest c.w. score-s-geld cup ( Yl RL mem­

ber }, lI ilthnl phone score-gold cup ( YLRL
member} , H iiolh':M phone lo g a nd c .w. 10lt in each
dis tric t a nd cou nt ry will receive a cert ttica te.
H ii!h.:st ('omhint' ., phone a nd c.w. score. YL RL
member only. will receive Corco ra n Awa rd .

Addltl..n 10 l'1.HL ,\ .P . A Mards : G iven by Arlie
Hager, W4HlF. there will he two combi ned-score
cups a wa rded 10 DX Yt. s o nly : H ilthn t combined
phone a nd c.w. score-s-cu p ( O X YL in North a nd
Cemra t Am.:rica. inc1ud inil the Greater a nd Lesse r
A nt illes) . H i~~ C'!'> t combined phone a nd c .w , score­
cup (for D X YL from any o ther part of the
world ) , OX Yl.v plea se send toss a irma il t o be
..m e of qua l i f y in ll~

1.01r': C o pies of all lOllS must show claimed score. be
,~ iK" t'd hy the operator a nd po..tmarked no tat er
Ihan S Ol' . 21. 1%4 and received no later t han Dec.
~ . 19M. or t hey ..... i11 tic d isqualified . Send only a
co py of your l0lt- no lOllS will be returned . Send
co pfee of lOllS to Ma rtha Edwards WtiQYl. 44:tO,l
North Da te A\'.:.• La ncaster, Calif,

•
Among the Yb atte nd ing the Pa n·America n Cangress at Mexico City th at WA6U8U met we re, Top I. to r., K4ICA,
v. Ma yree. YSl Kl M, Dolly, XE 2POF, Ele na , o nd XE2CO S, Alicia. Bott om, I. to e.. XE 1PHS, Matilde, XEl HHH,

Morylu, a nd (a t the LMR E Convention) XE2ZZZ, Delia.
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RTTY Operating Frequencies

'J

" G e e Dod, I kn ow Lois is a good typi ,t, but we 've
got a dote! "

RTTY The Haro Way.••No. 36

thereto have bee n considered by the Commission .
2. All co mme nts received. incl uding those o f the origi­

nal petitioners. the American Radio Relay League and
\-tr. Edwin R. Bruening, su pported the p roposal. Qua lified
su pport was received from a few licensees who felt that
greater rela xation o f the teleprinter stanon id e ntificat io n
requirements shou ld he acco mplished. In thi s regard, the
Comm ission notes. a"i wa s e xpressed in Its notice of pro­
posed rule mak ing, lhat a ny furt her relaxat ion of these
requ irement", at th is ti me would he detrimental to its
monitoring a nd e nforcement acnvlues.

3. In ad d ition to comments as to the pro posed rule
cha nge, the Comm tsslon solicited comments and su gges­
tions as to methods o f superimposing telegraphic identifi­
cation o f the transmitting st ation upon the carrier without
interrup t ing the teleprinter transm tssfon . One suggeliot ion
in rh ts respect was subm itt ed by Mr . Merrill L. S.. an
( W 6A EE ) . President of t he RTTY Inc ., a s fo llows :

" Using an aud io frequency shlrt ge nerat o r. and a keyed
aud io gene ra to r. feed ing a 5Sn type of t ransmu rer . I
ha ve demonst rated the compa tib ility o f this method. The
aud io tones em ploy ed were : Ma rk . 2 11~ cycles, Spa ce ,
297~ crctes and CWo :.!~~O cycles. A sha rp cu t-off '10 \00 ­
pavs fi lter' was used between the AFSK / cw ge nerator
a nd the • • • transmitter, ulil iling LSR Mode . T he
transmitted sig na l was examined . u sin g a panadupto r
a nd a • • • receiver, to search for spuriou s !'oi gnals-none
we re found: '

." t r. Swan' s met hod appea rs 10 ha ve limited applica ­
tion bUI apparent ly ca n be accomplished without change
o f the rules. Ho weve r, a ma teur licensees contem pla ting
the usc of audio tones via single s ide hand su pp ressed
ca rr ie r tran smitters for the ge nera tion o f A I and /or F I
emissions a re cau tioned that a ny radiat ion o f the carrier
o r supp ressed side band frequencies at a n intensity sur­
fiele nt to cause interfe rence in rece ivin g equi pment 01
eooc enlol ineering de!>ign cons titu tes spur ious radiat ion in
violation o f § 97 .73.

T he Commission will co nt inue to consider mese sug­
I!e"itio ns and ou r monitoring stat ions would be pleased
10 cooperate by cbse rving test s of methods under d e­
velopment.

4 . As indica led. there is no a pparent o b ject io n to the
proposed rule amendment . Therefore. for the reasons
set forth herein a nd in its notice. the Commission con ­
c lud es that the pro posed ru le makt ng should he adopted .
In a dop ti ng this rule making o ne Important factor re­
q uires co m ment . Thb rule cha nge will e nab le licensees
to employ automatic dev ices for telegraphic station iden­
riflca rion by Internat io na l Morse code. However. the
uu nsmtsston or the amateur c a ll sign a utoma tically a t
more than twenty or twenty-five words per m inute and /or
with a frequency shift o f less than about 100 cycles would
mak e identificat ion difficult . especially when monnortns
from a mo bile u nit . licensee .. a rc a d vised , t herefore. thai
fo r telegra phic ident ifi ca tion they will be expected to
observe reasona ble standards for code speed a nd keyin g
methods . In the eve nt that there a re abuses in this area.
the Comm tsston will be obliged to set fort h standa rds in
the rules.

~ . Authority for t he a me nd ment !oCt forth below is
conta ined in secuc ns 40 ) a nd 303 o f the Communica-

3620 ke
7040 ke
7 140 ke

. 14.090 kc
21.090 kc
51.60 me

146.70 me

RTTY
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meters
meters
meters ( narrow shift )
meters
meters
meters
meters

•

80
40
40
20
15
6,
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cis centered on freq uencies given ; op­
eration usually -+ 10 kc on h.f.

BYRON H . KRETZM AN.* W 2JTP

Transmission of Call Signs
In the ma iler of a me ndment of , Q7.87( a )(2) o f till"

ru les go ver ning the Ama teu r Ra d io Serv ice to d elete a
"dual identification" requirement fo r teleprinter stations:
Docket No . 1.S267. RM·3~8, R~I-43~ .

R eport and o rde r, I. O n Janua ry 10, 1964, the Com ­
mission released a notice o f pro posed ru le making to
amend I n .87 (a )(2 ) of its rules gover ning the Amateu r
Ra dio Service to delete the requirement that a teleprinter
s ta tion transmit by telel! raphy o r telephony the ca ll sign
o f the sta t io n to wh ich it is transmitting . This not ice
was duly published in the F F.ln.RA L REGISTEIl . J a nuary I ~ .

1964 ( 29 F .R. 3 ~4 ). a nd all comments filed in response

· ·0 1 W f1od tou ry Road . Hunr ingtu n. N . Y. 11 743

B
IG N EWS : The FCC finall y relaxed the ir
cumbersome dual identification ru le. As
of August 10, 196-t. amateur rad iotele­

type sta tions need tra nsmi t only their own call
when identifying by means of the Inte rna tio na l
Morse Code. ( Here tofo re it was necessa ry to
send both your call and the call of the station
be ing wo rked or ca tled.)

For years and years RTrYers have been
struggling to have the dual ident ificati on requ ire­
ment completely eliminated. Earl)"ag itation was
by the late W0B I'. W3I'YW. W9TCJ and
W6A EE. T he new change in the Rules is the
result of separate petitions by the A RRL and by
Ed Bruening, \V8 DT Y. ow. at least. an
RTTYer can use any simple automat ic device
to transm it the code identifica tion since it need
contain only his own call.

The FCC. though, is a bit cagey. They have
tacked on. in their Report nnd Order so me "im­
porta nt com men ts:' T hese arc rela tive to the
code speed used and the frequency-shift used
for identification. Also. they give some advice
abou t the use of a.f.s.k. on s.s.b. transmitters
as suggested by WtlA EE. In o rder that there h­
no misunderstanding we are reprinting thc rc
lease from the Federal Register of July 10.
1964. {Tnx 10 Chuck. H ..u.1 C LIN IC Editor. )



l ion~ A ..'l o f '''' .\.S , a~ amended .
r hl'rr jurr • •, ts u rd""rJ , T h is h i day of Ju ly 1%4.

I hat I 97 ,M7(a)( 2) of the Com mission's rules is amended
as se t forth below , effective Au gust 10, 19M.

Released : July 7, 1964 .
F EDEU .L COM MUN ICATIONS COM M ISS IOS,I

rSEAL] BEN F. W " PLE. Sf'crrlar }'
Part 91 of the Commtsston's rules is amended as

fo llo ws :
Sectio n 97 .fl7(a) ( 2) is amended to read as foll ows :

• 97.117 Trans ml..ston of call sl2m.
(a) • • •
(2) The req uired Ide ntifica tion shall be transmitted on

the freq uency o r freq uencies being employed at the time
and. in accordance with the type of emission authorized
t hereon, shall be by either telegraphy using the Intern e­
rional Mo rl;(' Code , o r telephony. except that, when a
method o f commu nica t io n o ther than telegraphy using
the Imernat jona! Morse Code or telephony Is being usee
or attempted, the required ide ntification sha ll be trans­
mitted by tha t met hod a nd o n ly the call sign o f the
transmitting sta tio n need be tra nsmitted either b)'
telegraphy using the Internat io na l Mo rse Code o r by
telephony.

Projects Despair

T hose of you who have regu larly read the
RTT Y Column over a peri od of years are quite
familiar with project Despair I. our effor t to
obtai n the printed circuit boards for the W2JAV
wideshift TU and the companion a.f.s.k. oscilla­
tor. Well. we did get these. and although they
have bee n long since gone, we still get ca lls for
them from those who only occasional ly pick up
a n old CQ. ( Why not subscribe. and stay on top
of things RTTY ? )

ow we are in the midst of Project Despair
II. In the J une RrT Y Column we announced that
we had obta ined a supply of printed circui t
boards and connectors fo r the W2JA V transis­
torized narrow shift TU as initia lly described
in the September '63 column, and again in the
June '6-4 issue where we gave a large detailed
parts placement layout. The boards are ava il­
able for $2.50 each. postpaid , undrilled. but
with connector included. These are going fast,
a nd it looks like we will run out of connectors
before we ru n out of boards. So, don't get caught
short again. Send money order or check, made
out to me. ( Don't send cash.) U. S. only,

On the Bauds
W 21PB has a IT·7/FG ( m ilitary Model IS ) and

wants to get it o n v.b.I. W2J A V is developing a simp lified
two-mach ine transistor keyer to work from his transistor
T U·! . W atch the .TTY Colum n fo r the details . WI8ZD/2
In P lattsburg , N .Y ., was worked o n 80. ( K W M·] con­
versio n ~'a.s /11 tile RTTY Column in l anuary , 1964.)

W 3WXO o r Timonium. Md. , is active o n SO, 40. a nd
20 with Models 14 a nd 19, running 400 watts o n SO a nd
1000 watts tnto a 14A VS o n the o ther bands. W3TLA of
N orth Erie, Pa ., is o n 80 : a nd K3NI0 o f Chevy Chase,
Md. , skeds K8DKC o n 3640 kc. K3GI F of Bethesd a .
Md., was host to FG 7XT in A ugust. W 3PYW o f S ilver
Sp ri ng, Md .• wo rks the "G's" Sunday mornings on 20.

K4LZP o f Falls Church, Va ., is building a narrow
shift TU. a la W 2J AV. W6Q ID is o per ating / 4 o n ::!O
from M iam i. Fla . W 4 MGT of Lexington, Ky., is running
extensive tests o n the shdeback a nd DTC detectors for
T U '$:. W4AI S o f Tay lo rs, S.C., uses t a pe o n 20. W4BLK
o f M acon, G a ., uses tape o n 80. KSU RH o f Alexandria .
Lou is iana . is looking fo r W 2J AV wlde-shitt T U and a
a .f.s .k . circu it boa rds. KSRAV o f Grapevine, T exa s.
works 20 with tape gear . K6SZQ o f Norwalk , Calif. , i..
1f)·ing to f. s.k . a KW M·2. WA6UN K o f Vandenberg
AFR, Calif., has a KY· 7S, ae A M-6SS/U RT, an M D·
16S/ URT, a nd is looking for schematics. ( T r r ProPOKQ·
';011 Pro d ucts , Box 241. Lack so nvitie I , Florida .)

KRG IP of New Ma rtinsville, W . Va., Is on RO. K8TUB
o f Taylor, M ich ., is looking for dope o n RTTY. (Gr' th,.

' Cc mmtsstc ner Cox d issenting.

New R ITV It a nl.lhuo k. " 'r,mk : $J.9' /rom C."'t·om Puh·
li.shinK.' K I'I DK C of Ann Arbor , M ich , i!> worlr;Jnj Willi
K.lN IO to destgn the "ultimate" convener with two-roue
and limiterless fea tu res. K9C ZI of Sheboyga n, W is., has
a n JlX·SO a nd a Mod el 14 pri mer, and has just finished
the aJ.s.k. oscillator fo r the Twin City TU , W9H RH
report! that Po tter and Brumfi eld bought ou t Magnetic
Devices, and P &. B now has those polar relays described
in the J u ly ' 64 kITY Column.

K0WM F of Rolla , Mo., i!> looking fo r a manual on
the TT.fi3 A Regenera tive Re pea ter . Charlie Is also giving
away a Model D base. W IHJK of Auro ra, Colo­
rado, has built the tube-type W2JAV TU (from ,II...
New RTTY Ha nd book ) and the W0HZ R tuning indi­
ca tor, modified for circular presenrauon. K0K RY o f St .
Lours. Mo ., Is o n 10 meters.

KL7AKD of Fa ir banks. A laska. is b ui lding the
WlJAV na rro w shift T U , W 6CQK, in Caracas, is
awaiting reciprocal licensing in venuezuela . XE1R is
looking for the tuning fork oscillator d escribed in the
February '63 kITY Colu mn. (Long since gone from ,h...
market , AI.) DL31R o f M un ich still packs a wallop at
W2JTP o n 20. FG7XT visited Mo ntrea l this past Augu..t ,

meeting VE2 f1 V a nd o ther nar row-sh trter s in t he area.
G2 H 10 and II AH N work 20 between 14,080 and 14.100 kc .

Comments on W1 AW
T hOM: o f us who have o perated amateu r RTTY for

yea rs. and tho..e o f us who have some con nection ""ith
professional long-range message com mu nica tion , han'
been painfUlly awa re tha t c .w, is now "the obsolete mode
for this kind of volume traffic . Don't ml''iUnder!>t and; we:
a gree fully with the editorial in the AUllust issue o f QST.
Ihere I.' a place and a need fo r c .w. profici ency. Whu'
~'r do '10' Imdrrsrund i.f ~'h)' JVIAIV does 110' pu, out
11,1" o fficitll A R R t. huUr,IIIs Otl RTT Y .

The mailer o f WIAW sendln~ hulletins o n RTTY ha ..
heen h rn ught up many times In the past yea rs. The
excuses are : (I ) lack o f manpower and time to p repare
Teletype tape... (2 ) lack o f Teletype tape equipmen t.

• This Is really nonsense. Separate tapes for RTTV a nd
Mo rse can be made at the same lime, o n the same key­
board, hy the same o pera to r . There is equipment a va ila b le
to do th is. A nd. there is ple nty o f Teletype tape tran..•
m illing equ ipment ava ilab le.

We who are so familia r with RTTV are thorough ly
acq ua inted with the a dva nt ages o f RrrV for this pur­
pose. Most A R RL Directors. Vice-Directors. a nd SCM',
a ppa rent ly are not. It is up to each o ne o f us to brief
these people with the simple facl that RTTY would
tremendousty increase the etrecuveness o f the D OS system .
Just th ink : Bu lletin s ta ped o ff the a ir from WIAW o n
RTf'Y a re then ready for instant re-tra nsmtsston o n other
frequencies, and they ca n be repeated time a nd time
a gain. Why are they mlssmg such a good bet? Ask
}'our Director. 73, Byron. W2JTP

/

The new Mod e l 3 5ASR of the Te lety pe Corporation.
Somewhat sim ila r to the Ma d el 28ASR. this mochine
is mode fo r 8 -level eo d e a nd high speed operation on
comme rcio l and eomputer nets, Chongeover o f wire
commun ication fro m 5· level to 8·level eode to use this
and Mode l 33 machines will even tually make mo re

Model 28 e q uip me nt a vai lab le for o u r use.
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Announcing Urom page 16]

Bedford. Indiana
The Hoosier H ills H am Club Is having their third an­

11\1a i fl amfest at Spring filii State Park near Mitchell,
Ind iana. The date of the Hamfest is October ll th with
the grand pril'e of a Drake TR·J and second prile o f
a Swan 240 transcewer being offered . Thts year as an
added feature, there will he a SinJZle Sideband Dinner
at Mitchell High School on Oct . 10th. There are activi­
ties too numerous to mention, except that O\'1:r 1,000
people came and enjoyed them last year and will prob-­
ably come back for more this year. Tickets for the din­
ner are $2.00 each and ~Of fo r the H amfest , For t ickets
and in forma tion, contact J .F. Strom, K9RSL, P.O. Rox
.n5, Red ford, Ind iana .

Ptttsburcb, Pennsyl"ania
T he w estern Pennsylvania Moblleers, an amateur

mobile radio c lub, is planning its eighth annual ham­
fest, which they call the Fall Round- Up, on October
23, 1964. For the Round-Up they have planned a swap
and shop, prizes, entertainment and refreshments. More
informa tion can be had by writing to R ichard B. Wilson,
K3I XN . 7 14 J ane St reet , Pittsburgh, Pa. 1.5239.

5 element Vagi built by W6DXJ and designed by
the HPH met hod. Th is figure can probably be
beaten. but you won't find it easy. _

Receiving Adaptor ({rolll POK' 60]

Conltruct ion

No details on co nstruction are give n since most
amateurs will make the ir own version of gear
such as this. I built the unit in a 7" X I I" X 2"
aluminum chassis with the tubes out the back
and the th ree switches in front. so the unit is a
flat package.

The first thing to do, is to align your receiver
right on the nose of the crystal fi lte r. This is
done by watching the S meter when you vary
the signal genera tor th rough the i . f. frequency.
My receiver has a 455 kc i. f.; ac tua lly the signal
generator peaked at 455.J with the crysta l fi lter
in the sharpest position.

.,,.
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Antenna Contest (from page 62]

On the other hand, the gai n-versus-size advo­
ca tes contend that :

"Anyone can get a lot of gain simply by mak­
ing his antenna big. T he prize should be awarded
on the basis of the most gain in the least space.
That's what requires a sophisticated design and
separa tes the men from the boys."

Probably the best solut ion to this cont roversy
i .. to have two prizes; one for ga in and one fo r
gai n related to size.

In order to objectively compare antennas on a
mos t-gain-for- least-size bas is, a formula involv­
ing antenna dimensions is needed. The best
criteria we've found fo r comparing size is the
clum siness [actor. It is sim ply the sum of the
three linear dimensions: length. width, and
height. The produ ct (volume) can not be used
fo r the obvious reason that it approaches zero
if any of the three dime nsions approach zero.
( A very th in d ipole could win on that basis.)
The rat io of power gai n to clumsiness factor we
call spatial efficiency. that is: Spatial EfficienC)' =
power gain ~ (length + width + height). T he
numerator is taken as gain over a dipole ex­
pressed as a ratio ( not db). The de nominator
ca n be measured in inches or any convenient
unit. When comparing antennas for different fre­
quencies, the linear dimensions should be meas­
ured in wavelengths, of course.

Usi ng inches in the above formula at 432 me,
the best spa tial efficiency scored in our recent­
Southern Cali forn ia contest was 1.985. It was a

Fig. 2- (.4.) shows how on int erfering sig nal may be
removed from the bandpass by shift ing from crystol
Y2 to 'f3• Illustration (8) shows how crystal V. or V5

may produce the aud io ton es for RTTY operatio n.

Now that you have the i. f. frequency, the
rest is simple. Use one crysta l on center Ire­
quency for zero beat. two crystals. one higher
one lower by 1200 cycles for c.w. and s.s.b. and
two crystals ± 2550 cycles fo r RTTY.

Surplus FT-24 l crystals. channels 44, 45 and
46, were used. Several of each were checked in
the usual fashion with an LM frequency meter
and those just a bit lower than necessary were
sanded up in freque ncy. T his was a two hour
job with an LM meter as I worked. These crystals
can be purchased with exact freq uencies at rea­
sonable prices.

Tuning Ra tio

T he slow speed tun ing dia l is merely a 1.50
planetary drive mounted on the present tuning
dial of the receiver. whatever the tuning ra te is
now, the drive will lower it 6 to I. ~Iy receiver
origina lly had a rate of 30 kc per turn and now
it is about 5 kc per turn. I first ran the drive in
a n electric hand drill until it got warm; this made
the action extremely smooth. _

Frequency Conferences Urom page 48J

The A RRL, it should be noted has in the past attended
various communicat ion confe rences in both positions.
with ARRL officials acting as members of the IARU
delegation, and wit h other officials being members of the
U.S. governme nt delegation. This has been a wise decl­
sion, as the A RRL was able to participate in the efforts
of the IARU at the conference, while having a voice on
the U.S. delega tion.
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ROTRDN WH ISPER FAN
The fan that moves 60 cu. ft.
of air per m inute . • • wh ile
running so silent ly you have
to look to see if it's runn ing!
Removes hea t to save you r
r ig, yet uses only 7 watts.
Measures 4 V,;t.. square by I V,;t"
deep. Has run for years in
computers and other ccmmer­
cial equipment w i thout atten­
tion - lifetime lubricated.
Operates on llD-120V. A.C.
Amateur Net... $14.BS

EXTRA·SENSITIVE HEADPHONES
BY SUPEREX
600 ohm imp'edance; extra­
high sensttlvt tv for weak sig.
nals and bare-to-read stations
. . • reprccucttcn is crisp, free
of d istortion •.. enequauec
wearing comfort over long use.
Amateur Headphone Model
AP-S.
Amateur Net $24.8 15

Don' t tcrget t o i nc lude ecstaee and s tuectne cbarsest We refund excess.

CARBORUNDUM'S NEW LOW-COST,
NON-INDUCTIVE " HAM LOAD" GLOBAR
• Reduces QRM • Increases Effic iency • Dissipates 250 watts output

regular price $23.75 ham net

NOW, WHILE THEY LAST $12 75
HARVEY SPECIAL •

F or f urther In for mation. cht'Ck number .9. on p B.ll"e 110
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SPECIFICATIONS
Resi stance: 50 ohms, non-i nduc t ive. SWR:
Less than 1.5 at 54 Me. Dissipation: 250
watts ( up to 5 m inutes); 150 watts con.
t inuous. Connector : Standard coax (SO­
239 type). Size: ApprOXimately 13112" long
by I " d iameter. Mounting: An y conven­
ient loca t ion. Caut ion : Due to heating
when loaded at h i$h power, the un i t
snc u td be mounted In freely ci rculat i ng
an.

A new 5O-ohm resistive dummy load
that's ideal for all types of amateur
service - fixed, portable or mobile. By
switching the " Ham Load" i nto your an­
tenna circu it, you el iminate on-the-a ir
tun ing and needless QRM. The unit a lso
provides a dependable, non-inductive ter­
minat ion for t est ing equipment, measur­
ing power and antenna matching.

The carborundum "Ham load" is sup­
pl ied as a single unit with standard coax
connector for ea sy mounting on rack or
cabinet, or for designing into home-brew
eq uipment. Although small in size, the
high-temperature ceramic resi stance ele­
ment dissipates up to 250 watts output
for 5 m inutes! Unl ike bulbs or wi re-­
wound resistors, SWR rema ins essentially
fla t a t less than 1.5:1 up to 54 Mc (with
the load mounted at lea st 5" from metal
reflecting surfaces).
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no w W~LZG , Peter Grillo, 1214 l h ird
Ave . N., Texas City, Texa s.
Box 2 1 ~, S. Cruz de Tenertte. Canary
Islands.
American Embassy, Monrovia, Liber ia .
Mrs. Phyllil' Denha m. c/o M aj . J ohn P.
Denha m , Det 4 USA ROTC Instr, Uni­
versity o f C incin nati. Cincinnati 21, Ohio.
APO 205, N .Y., N .Y.
Maj. J o hn P. De nha m (se-e previous ad­
dress ) .
APO 843, N .Y.. N .Y.
vte DJ3GI.
Ro bert l efauco nn ier . Kue de 101 J u..nee,
T oul, Met M , F rance .
via W~NDA .

via G2BVN.
via G 2BVN.
Bo x 1 ~91 , Call, Colombia .
via K8VDV.
via HZ I AB .
J ames H ill. Navy 116. Bo x Jt>R4. F f'O ,
N .Y., N .Y,
via WA6MWG .
Do ugla s Aircraft Rad io C lu b. Bo x D O,
A PO IO~ , San Fra nd seo , Calif.
U . S . N avradsta ( R ) , H1d~ . ;:2. Saba na
Seca , Puerto Rico .
Bo ll. 81l2. Salmiya . Ku wa it, Pe rsia n Gulf.
Martha V. T irado ,
Gllberto Tirado-Rom any, P .O, Bo x 134,
Villa A ngela , C haco. Argenrina ,
R O K 319, Sofia . Hu llo! a ria .
via W9YF V.
via W 2CTN .
vla WA9A XX .
via WD6AK l .
via WA9AX X.
via OZIIK R.
via P YlBC R o nly. Bo x ~ 8 , Rio de
J a neiro , Brazil.
Box 477, Victo ri a C ity, Bra zil.
via P00B EA .
via W~GMS.

via K8W DC.
via W~EGR.

Ro bert H a rt ley en , Na vy 116, Box 36 R4,
c/o F PO, N .Y ., N .Y .
via KSYA A .
via WA9JWR .
D anish Emba ssy, Bo x 2SA, Guatem ala
City , Guatemala .

T1J AA Ro x 4589, San J o se . Costa Rica.
\'K9G C via K1ADl.
\'K9\\'I· via VK 3 Burea u ,
"P8HO via KG 6MA .
\'R IB/ A via V K2EG .
\"R IG via W6BSY.
"RJO. \ 'RJ S Operator " M a rt in" 0111)' via WA6A YU.
' ·R4F. F. via KSHVW.
\v90:\tG/VPS via W9QMG, Bo x 68 , G ran ite C it y, III.
W A9JWR/ Bo b A pp lega te , Bo x 12, Navy 103, c/o

\'(H F PO. N .Y., N .Y.
all XE ' 'J, To avoid dela)"S in recei ving return Q Sl's

from Me xica n a ma teu rs. it is wggested
tha t you QSl d irect rather than th rou gh
the XE·QSl b u rea u .
via DLJAR.
Box 8023, Caracu... v enezuela .
via W~ZRC.

via W 2CTN .
via W2CTN .
J . C . C arter, Ho x IIi! , Ka mpa la , U ganda.
No rm Duxbury, A merican Embassy,
Bo ljzma nngasse 16. Vienna IX . Austria.
Ha ll. 477. Conakr) .
via W 3ZBG.
via W1 EM U .
via O N 5KY.
G . L . G oodwin, Bo x M , Kibu ye. R wand a .
via DlilK.
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lia lly constant from day to day o ver exte nded
periods and under varying environmental con­
di tions.

The manufacturer's rati ng regarding sensi­
t ivity is .1 p.v input for an o utput signal a t least
6 db above noise; and lcv for 20 db thermal­
noise qu ieting. Our measu rements. using more
familiar terminology, indicated a sensitivity of
1 p'V for 19 db signal -to- noise rat io. or .25 uv
for 7 db SIN {a.m. modulated 30 percent with
400 c.p.s. to ne), Fully modulated signa ls of ,I p'v
were easily readable. For s.s.b. and c.w. the read­
ings were Ip.v for 27 db sI n, or . 1 p'v fo r 7 db
sIn. Although the rati ng methods are slightly
different and in view of the fact th at the very
low-level output-calibration accuracy o f signal
genera to rs used at 144 mc is seldom better than
± . 1 or .2 uv , specifica tions and measurements
arc close enough so that both may be considered
"within the ball park:'

T he overall gain was found to be 25 db. The
range of the r.f. gain contro l was 20 db and no
deterio ra tion o f no ise fi gure was expe rienced a!'
long as the r.f. ga in was reduced to a po int no
more than to db below maximum. The i.f. output
attenuator range was 25 db. Bandpass charac­
teristics were with in + 1.5 db over the entire
4 me range between 144 and 148 me. I.f. signa l
rejection (14 me ) was - 70 db.

The Tecraft Criterion converters offer a Jot
of value in the way of fine performance and con­
venient features. They should be att ractive to
both the neophite and th e serious-mi nded v.h.f.
amateur. The price tag is 54.95. with o ne
crysta l for 14-18 mc i.f. output. The manufac­
turer is The Equipment Crafte rs, Box 84,
South Hackensack, N.J. •

Tecraft Convertor [from pllJ:C' 41)

U nd er t1u:!>C ci fl: unH.hl ll ~'CS . whut then may be the de­
reese o f amateur radio '! Is it realh,t ic to co nstruct a
uerense fo r amateur rad io in vie w of the ma ny problems
that seem to loom ahead o r us? T he answer, o f cou rse .
is )'~s! Even tho ugh a mateur bands will cont inue to e xist
a ft er the next Frequency Conference, effort s made in ad­
vance to defend the present a ma teu r a llocations wl11 be
most rewarding. If we a ma teurs leave no stone unturned
in o u r defense, we can at lea st sa y that we d id our very
best to protect ourselves and 'A'e will suffer no futu re
regrets a t opportunities missed o r ad va ntages ligh tl y
cast aside . O n the o the r hand. if we do nothing. it seems
a foregone conclusion that we p lace liUle value o n o u r
frequency allocations in the h .f. spectrum. If this is the
ca se . these hold ings will be fai r prey to se rvices that
value them more h igh ly than we do !

In passing, it is well to note that efforts at sert­
preservation by o ther mino rity commu nication grou ps
at the lT V confe rences a re not unk nown, a nd some o f
these efforts a re rema rka bly successful. Radio asrron­
omers a nd sc ienti s ts proved this import ant poin t at the
recent Space Communicatio ns Conference o f the IT U
III Geneva , 1963, when a sma ll dedicated group fought
for a nd preserved vario us v.n.t. and u .h.f. a llocations
o f interest to the sc ien ti fic commu nity from attack by
services in tent u pon cla iming these frequencies. A com­
bi na tio n o f international puhlic se rvice, scientifi c ach ieve­
ment, a nd shrewed publicity se rved well in th is insta nce .
The lesson learned from this succes..ful defense of vital
frequencies hy a sma ll. o rga nized non-government group
shou ld no t be tosr u pon rad io amateu rs a nd the ir socte­
t ics.
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NEW! LAFAYETTE 10-80 METER DUAL­
CONVERSION AMATEUR RECEIVER
Model HA-350 with MECHANICAL

FILTER for HIGH SELECTIVITY

-
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In the HA-350, Ultra-Sharp Selectivi ty is Achieved
by Means of a True Mechanical Bandpass Filter in the 455 kc

IF Section. The Filter Consists of 3 Sections­
an Input Transducer, a Mechanically Resonant

Fil ter, and an Output Transducer.
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• 5 Ham Bands plus WWV
• Complete with Crystals for 80, 40, 20, 15 and 10 Meters
• Product Detector-Selectable Upper/Lower Sideband Reception
• 100 Kc Crystal Calibrator and Crystal BFO
• 12 Tubes
• US" Meter
• Automatic Noise Limiter
• Imported.

HAM GEAR • •• for receivers, trans­
mitte rs, as well as the smallest
accessory amateurs .,er)'Where
make uta,ette their headquarters
tor all their lear.

plus
CITIZENS BAND • STER EO HI·FI
• TEST EQUIPM ENT • TaPE RE­
COR DERS • P.A. EQUIPMENT •
TOOLS. BO OKS. and MUCH MORE

See the Largest
Selection in
Our 44·Year
History:

BUY ON T1ME-tlse laf­
ayette's famous Easy­
Pay Credi t Plan • • • up
to 24 Month, to Pay

'"'- - --1IlIl! - .. - _- - -,.. - - - - - EIIIlI- 1I lafayette Radio Electronh:s 0 ~ " " " " " ' _ ' e.nC!OSedi send ~e
Dept CJ-4, P. O. BOI 10 # (Prices do not In- p

"World's Amateur &I Syosset, L. I. , N. Y. 11191 elude shipping charges).

Electronics Center .0Send me the nm 1965 La f. yelte Ca l".g 6SO §
r

IN. me .

I Address .........•....................•.................•..•.................. ............•......................• I

•CIty state lI .-----------------­For fu r the r informa t ion, c heck n u mber " 3, 0 11 p ag e 110

LAFAYETTE
RADIO ELECTRONICS
1965 CATALOG ND. 650

Over 500 Pages
Featuring Everything

in Ham Gear
from the

Mail tIle Coupon for your
FREE J965 Lafayette Catalog_

Odobe r, 196 4 • CO • 89



OSCAR III [from page 561

voltage readings . In Part II of this article it is
planned to re produce the calibration curves. anti
expla in how observe rs on the p ound can rece ive
a nd decode the tele rncrry .. ignalv wit h a 2 mete r
receive r and a relatively incxpcn..ivc oscilloscope
and audio osci lla tor.

Despite its im porta nt function in the sa tellite.
the entire telemetry system. including the 25 rnw
transmit ter. has been built as a sub-assernblv
uni t wh ich occupies less than 16 cubic inche~ .
T he transmitter will feed its ow n a"leona ex­
tending from the side of the sate llite .

Tracking

A th ird transmitter aboard O SC AR III. operat­
ing continuo usly on 145.950 me. will serve as a
beacon tra nsmitte r for tracking purposes. Simi­
lar to the beacon transmitters on OSCAR I and II.
its signa l will let the world know where OSCAR
III is. The c.w. signa ls from this t ransmitte r
shou ld herald the sa tellite's position as it fir-a
comes over the horizon. as it reaches PCA
(point o f closest approach to the observer). and
as it moves away.

The tracking transmitte r will also provide a
continuous signal source for making signal
strength measurements and other propaga tion
observations. This transmitter. and the telemet ry
transmitte r opera ting on 145.850 me. bracket
the 50 kilocycle segment which contains th e
outpu t from the transla tor. and both provide
convenient markers for loca ting the segment
with ease.

The tracking transmitte r has been designed fo r
an output of 25 milliwatts. It will feed into its
own ante nna ex te ndi ng from the side of the
sa te lli te.

Power Supplie$

Designing the power supply for OSCAR III
was a maj or undertak ing. The need for keeping
the weight of the sa telli te down ruled against
the use of hea vy batteries. while the need for
keeping the overall size down, limited the sur­
face space avai lab le for solar cells !

The final power su pply design represents a
compromise: the main power su pply consists of
a specially cased silver-zinc primary battery
with a 1.5 kw h ca paci ty. This ba ttery will power
the translator and one of the beacon transmitters.
which are expec ted to have a total power con­
sumption of about three watts. This means that
the ba ttery should have enough power to keep
the sa tellite ac tive fo r 2 1 days. In addition. a
small grou p of sola r cells. mounted on OSCAR'S
surface. will provide partial power for the other
beacon transmitter.

Antenna '

OSCAR III will be equipped with four separate
antennas. o ne extending from each side of the:
sa te lli te . O ne antenna will be used fo r the re­
ceiving port ion o f the translator, and anothe r
for the transmitting portion. Each of the remain-
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ing antennas will be used wit h a beacon trans­
mitter. Each anten na is a quarter-wave monopole
type. using the satellite's surface as a ground.

The antennas are constructed of steel -rule
type material . and will snap into position o nce
the ..atclli tc is re leased from the launch vehicle .
"I he positioning of the antennas are such that the
tra nsla tor's receiving and transmitt ing antennas
are at right angle pola rizat ion to each o the r. as
are the antennas used with both beacon trans­
mitters . The radiation pa ttern of each antenna
is expected to he approximate ly omnidirectional.

Heat Balance

As OSC'R III orbits in space. the satelli te will
pass from the su nlit part of the world into the
ear th's shadow. As it does so. the temperature
on its ou te r surface will change from a high of
abou t 150 " F. to a low of approximately _ 50 0 F .
Despite this extreme change in surface tempera­
Hire. the tem pera ture within the satellite must
he held to a reaso nably consta nt leve l. Without
proper hea t balance. high internal tempera tures
could cause component failure in the satellite's
electronic sys tem. while low temperatures could
cause loss of transistor gai n and premature bat­
tery fa ilure. Besides these cha nges d ue to the
sate llite's orbi t. hea t genera ted from compo­
ne nts with in the satellite, mainly the transistor.
ized linear a mplifier. mu st be dissi pa ted.

The hea t co ntrol. o r hea t-bala nce. sys te m fo r
OSCAR II I is based on informa tion derived fro m
OSCAR's I and II. T he sa te llite's outer casing.
made of light-weigh t magnes ium. will be com­
plete ly covered with an alumi num fo il. The
surface then will be st riped with specia l pa int
which serves to adjust the hea t flow. or tempera­
ture ba lance. The in te rior electronic assembly
of the sa telli te will be completely immersed in
an insulati ng material. Th is combina tion o f mate­
ria l is expec ted to control the: rate of heat flow
within the satellite. and to control the hea t con­
ducted to the sa telli te's surface so th at the in­
ternal package temperature is kept within safe
operating limi ts. As the satellite passes in the
sunlit part of its orbi t. the materials on its sur­
face will serve 10 regulate the rate of abso rption
of heat , so th at during the illumi nated port ion
of the orbit the heat lost during the " night" will
be replaced. As the sa tellite passes in to the dark
side of its orbit. the insu la tion materials will
retain heat to prevent the inte rna l temperature
from dropping to low values. Th is relat ively
simple heat balance system is expected to kee p
the internal temperature with in safe limits for
at least the three week period th a t the electronic
equipment will be operating .

Part II

Part I of this article has described how the
OSCAR III sa tellite has been de signed and buill .
and gives a resume of the transla tor. track ing
and telemetry systems. Pa rt II. scheduled to ap­
pear in next month's issue of CQ. will discuss
the sate llite's opera tional range. how 10 commu-

[Colltillued 011 page 921
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SHORTCUTS_._,--

Succeeding chapters are fille d with
ideas for:

* Crystal Mounting

* Changing Crysta l Freq uencies

* Test Equip me nt And Ih Use

* Trouble Shooti ng

* T· R Relays

* Improving You r Pho ne Rig

* Imp rov ing C.W. Ope ro tion

* Recei ver Hints And Mod ificotion

* ldees For Your Transmitt er

* Antenno Suggestions

* Power Supply Tricks

* Hints For VHF Equipm.nt

* Im pro... ing Mobile Operation.

The Newest

Addition to

the CQ

Technical Series

Here is a collection of hundreds of hi nts,
kinks and short cuts which should be part of
the library of every experimenter ham and
C fs 'er, A veritable gold mine that will help
save you time, improve yo ur shop technique.
dress up your shack, and increase the effi­
ciency of your equipment. A single one of
these many, many suggestions may easily be
worth the price of the entire book.

The first chapter is loaded with hints / 0

improve )'oll r workshop technique in han­
dling difficult soldering jobs, ticklish metal
cutt ing and drilling problems, hints for pre­
serving and making better use of your IDols.
and hints for many other shop pract ices which
you run into day after day.

This briel description conno' begin '0describe the weolth 01 ma teriol in this book . Under each 01 the main
topics oullined above you will lind a multitude 01 suggestions lor easier or more eflici.nl ways 01 g ett ing

the job do ne .

Ad d , e..' _

Name' _

City, J,Zo ne Stote _
New York City R. sidents Add 4% Sal., lellll

COWAN PUBLISHING CORP" BOOK DIVISION •
14 Va nd e rve nte r Ave nue •
Port Washington, i.r ., N.Y. 11 050 •

Sirs : My check (mo ney o rd e r) for $ is enclosed. •
Please send me copies of SHOP & SHACK SHORTCUTS •

•
••
••

PRICE: $3.95

SEND
YOUR ORDER

NO WI
Octobe r, 19 6 4 • CQ • 9 1
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OSCAR III [frolll poge 90]

nicate thro ugh the satellite. what ground equip­
ment will be requ ired. how to track the satelli te,
scientific experiments that can be performed with
signals from the satelli te by observers who are
not radio amateurs. and how to obtain a QSL
card for a listener report, etc. The fi nal install­
ment will also contai n up-to-the minu te news as
to the possible launch period for OSCAR Ill, and
a complete bibliography of a rt icles that have
been wri tten about thi s rad io amateur space
project.

Step AMenuatar [frolll page 46 ]

an a.c. mete r (a.g.c. and a.n.l. off) . T hen. leav­
ing the receiver set. add the middle 3 db step
and turn up the noise generator unt il the a .f.
noise output coincides with the initial meter
read ing. The noise figure is then read directly
from the noise generator.

Other Applications

Elimination 0/ Cross MOll" /dlim ,: Cross
modulat ion in receivers due to high power sig­
nal s may be eli m ina ted by red uci ng the signal­
level inpu t to the receiver by means of the step
ancnua tor. Although the r.f, gain control may
be red uced to prod uce similar results. the a.g.c.
action usua lly is the reby los t a long with disabl ing
of the S-meter.

The amount of a ttenuation needed wilJ de­
pend o n individua l situa tions and must be left
to ex perimentation. but this may be q uickly done.
thanks to the rapid switching system of the ste p
a ttenua tor. It is recognized tha t the use of an
a t tenua tor will simultaneously knock down th e
desired-signal level. but the rea liza tion o f more
enjoyable readabili ty under otherwise adverse
condi tions. make the arrangement worthwh ile.
Even without cross-modula tion difficul ties. the
use of the attenuato r when very strong s.s .b.
signa ls are being rece ived, ca n red uce the signal
level to a point where severe a.g.c . pumping is
eliminated and yet. where a reasonable a mou nt
of e.g.c. is still avai lable. Background noise and
QRM will be reduced at the sa me time along with
the minim iza t ion of a.g.c. take-over by stro ng
adjacent-channe l signa ls.

A recent experience in respect to cross modu­
lat ion was weird sounds prod uced in a recei ver
tuned between 3990 and 4000 kc due to cross
modulation from strong teletype signals just
above 4000 kc, T en db of a ttenua tion cured the
trouble. ye t left more than enough desired signal
level from all stations.

Other uses for the step a tte nua tor may sug­
gest themsel ves. such as in connec tion with
checking gain o f an r.f. preselecto r. receiver i.f.
ba ndwid th. a.g.c. cha racte ristic re lat ing to input
signa l level v.s. a .f. output, receiver gain between
various bands. S-mcte r sensitivity. compression
amplifier characteristics. receiver and overall
transmitter linearity. etc . •

[To be comilllled)

•

WORLD PREFIX MAP-Fun color. 42" x

29
" shows prefiles on each country . . .

• tt tes cross reter­
OX zones. lime zones, c I 'st paid $1.00
enced tablu ....•...•....······· ··po

POLAR PROJECT ION MAP_ Azimuthal eeut­
. . tlon Shows prefixes on

distant prOjec · cit ies prefiX
each Count ry OX zones. •

' . 29" J. 2S"
indel by countries, st aid $1.00

......•.............••... po P...................
UNITED STATES MAP- All SO ~tates with
call areas, prefiles. OX .and um e zo;~~~
FCC f requency allocation chart.
interesti ng informat ion on a l~~tO a~~at;~~
29" x 17 ·················· P P

WORLD .llus-Qnly Atlas com?i1ed fo.r
amateurs. polar project ion, SIX co~t:i
nents, prefixeS on each couo~\r:aid' $1 .~0
color. 16 pages ·····P

Complete ref erence library of m~~s$2S;~
of 4 as list ed above....... postpal .

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

ORDER YOUR SET TODAY!

PLUS THESE EXTRA FEATURES:
• Greot Circl. Surinl' • ''0'' and "I" Situl.
• Great Circl. Chart. • World Ti..e Chart
• Prefins bj Countries • Inn Pastal btes

United Stat•• Li.ting•..•$5.00
DX LI.ting 3.00

I ' RADIO AMATEUR 116 k
Jj;

c a 00 INC
• I " Dept. C, 4844 W. FUllerton Ave.

" -. Ch icago, III. 60639
See your favorite dealer or order direct (add 25¢ for mailing)
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AREA HAMS

Make Amateur Electronic Supply Your

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
fa our Milwaukee Headquarters

AMATEUR ELECTRONIC SUPPLY
Dept. C, 3832 w est Lisbon Avenue

Milwaukee, Wisconsin 53208
Ph (414) WE-3·3 263

CHICAGO STORE HOURS

Mon., Wed., Thurs.: Noon to 9 p.m,
Tues. and Fri.: Noon to 5:30 p.m,

Saturdays: 10 e.m. to 4 p.m,

AMATEUR ELECTRONIC SUPPLY
6450 Milwaukee Ave., Chicago, III. 60631 • Phone RO-J-10JO

F ur ru r t h E' I' i n fo r ma t io n . ch~' k n u m ber 31> . o n pHKl' 110
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ICollll1wed 0" page 96]

Contest Calendar [f rom page 68]

will be used as check logs only.
We fed that keeping an accurate log and

co mputing your score is part of contes t opera­
tion. It is also the contestant 's responsibi lity to
check for duplicate contacts and country /zone
muhiplie r.

And you fellows in fa r away places. don't
worry about the deadline. we rea lize you have
a problem and will take that into consideration.

Good luc k. see you in the pile-ups.
73 for now. Frank. WIWY

Propagatio n llrom page 7/]

T ime Zone: PST (24·hou r T ime)
W Es nR" USA To:

10/15 20 40 80/160
M rtr rs ,"" r tr rs M eters steters

w estern 09·12 (1) 06-10 (1) 19-00(1) 19-23 (I)
& 10-13 cn
Central B·ts (I)
Europe ::!3-O1 (I)
&
North
Africa
N orth- 08·10 (I) 01-10(1) 21~ ( I) Nil
nn :23-01 ( 1)
Europe
/1;, East-
nn
USS R
west & 01·10 (I) ~IO (I) 18-23 (1, 18·22 (I)
Central IO-t4 e n 100tJ (2) UI·20 (I)t
Africa 14·16 (I) tJ·16 (3)

16-18 (2)
18-20(1)

Eastern Nil 06-01 (I ) 18·22(1 ) Nil
Mt d ilt r· 01-09 (2)
ranean 09·12 rn
&
Eo>!
Africa
Sooth ~10 (I) 0.5-13(1) 16-17 (I) 17-19 (I)
Africa 10-13 (2) n-is (2) 11-19 (2) 11-19 (I)f

13- 1.5 (I) 16-1f1 (1) 19-21 (I)
23·.OJ (I)

Centra! 11-19 (I) 07-09 (I) 06-09 (I ) Nil
Aliia 16-11 (I)

17-19 (2)
19·20 (I)

South- 13-1 .5 ( 1) O6-OfI (I) 03-05 ( 1) 05-07( 1)
east 15-17 (2) 08-10 (2) 05-07 (2)
Asia 17-20(1} 10-12 (l) 07-09 (I)

19-23 (I)
r .. 12-14( 1) 07-12( 1) 22-00 (1 ) 23-01(1)
East 14·1 8 (2) 12·14 ( 2) ()()....()2 (2) 0 1-05 (2)

IfI·20 (l ) 14-16 (1) 02-06 (3) 0.5-01 ( 1)
16--18 (3) 06-08 (2) 01-06 (Of
18'::':0 (2) 08-09 (1)
20-22 (I)

Pacifi c 16-18 (I). 06-10( 1) 21·22 (I) 22-00 (1 )
Islands 11 · 13 (I) 10-12 (2) 22-05 (3) ()O.{), (2)
a New 13-16 (2) 12- 16 (1) 0.5-01 (2) 0.5-01 (1 )
Zealand 16-18 (4) 16-18 (2) 07-09 ( 1) 02-06 (O f

18-19 (2) 18-20 (4)
19-21 (l) 20-2 1 ( 2)

2 1-23( 1)
Aus- 14-18(1) - 06-tO (1) 0 1-03 ( I) 03-04 (I )

tralaala 10-13 (I) 10-12 ( 2) 03-06 (3) Q4.06 ( 2 )
13-16 (2) 12·16(1) 06-09 (I) O6-OR (1)
16- IR (3) 16--111 (2) 04-01 (l >t
l R·19 (2) 18-20 (3)
19-21 ( I) 2()...21 ( 2)

21-23 (I)

North- 10-12 (1) - 14-16 ( 2 ) 18-19(1) 19-22(1)
ern &. 12-15 (2). 16--18 (4) 19-01 (3) 22-01 (2)
Central 15·16(1)- 18·20 (2) 01-05( 1) 01..()4 (1 )
South 05-07 ( I) 20-00 (I) 23-02 (l)f
America 07· 12 (2) 04...{)6 (l)

12-14 (3) 06-08 (2)
14-16 (4) 07-14(1 )
16-17 (2)
17-19 (I)

•

FREQUENCY

SHIFT

TONE KEV ER

MODE L TK· l OO

fREQUENCY
SHIFT

CONVERTER
MODEL FSC·2 50

• 100'. of a a , · Q..
ca ins far the ~
Ham. CS' . , . U
It. experim en-
'0'. •

• EXClUS iv e.
WR L "Charlre .
A·Pl an · · Ap• •
plication.

• Th e b •• t-l
price. ava il . «
ab l. any - :t:
wherel

1105 North I ronwood Drive
Sout h Bend, Ind iana , 4 6615

•

••••

Complet e RTTY operltlon fot CtllIlni S·lin•• KWM ·2. &.
.I mlli r SS B uni t. wit hoout modi fln liCln.....n quKt bulltti n
ottOI

OCO CERTIFlEO6) ITEMS S E·1oo

for complete information write or phone

•
INDUSTRIES

t ·u!lJ' Uani litorbfd. unlquf' muk / , pI I"l' ampll t utlp ba l_lKe
('01'111'01. prl'rblon lu nM fr l'll llt' IM')' n.. l lII or ll . elt'l:'lronlc b rine.
u r b hle 11!'l'f'1 ••Uu.t m..nt.

!'·... tufe. eeteeuee nile" for D1 u!lnum Interference tl'j.,I:t1on•
•ecpe tunln& Indlrltor. }o'~K or A ~'!'IK ulll'ration. plll. · ln
t11lt'n for uplllllUID l!l'rformlnl't' on . 11 )' . hUt. HI • • rcrreeuoo
euntrol. el l"('Uunlc tlrytll il. I.oI,lI l t In AUluttart opt'rtl lon.

For rurtboe information, eheek number 69, on page no

Outstanding RTTY Performance

o 0
Z Z
< <
Q. WORLD RADIO LABORATORIES Q.- -
...J 341 5 West Broadway. Council B luffs, Iow a ...JU U
• Rus h my Free WRl 1965 Cata log •

.NAM •

.AOORESS •

.CITY STATE •

••••• CLIP AND MAIL •••••
Fer f u r t he r information. cheek number 60, on pa~e 110
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"EXCLUSIVE HAM CATALOG~
<C Now! the most complete amateur catalog:;;:
~ ever compiled. . :E

~ HAM/cB ~
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COMMUNICATION SYSTEMS

rex LABORATORIES

You too--can enj oy world renowned TELREX
performance and value! Send for PL64 con­
densed data and pricing ca ta log , describing
the lowest pr iced antennas on the market, in
r elat ion to ma te r ials and performance! Ex­
panded data sheets - including your favor ite

band, are also available.

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

SINCE
1921

ASBURY PARK 25, NEW JE RSEY, U.S.A.
cheek n u mber 5;, on paR'e 110

/

with a
MATERIAL DI FFERENCE

-IN USE IN 135 LANDS !
Foe t u r l ht.'r i n (ornultion.

DELUXE
l % H llIull / Whlte l
Ilrd or Gold 1'>11 ne
leU f'fI In f fOll fO! on
JIlt UlItIl /Wh ll t' 1
\ ' co Il01l' or U r n ..
b t u -li e d plut lr
I)&l\l' l. ~oll (1 bu t' .

$:l .95 DPd.
OCT. B.... RG A I N - m . r ll on wntte Of \",,110111' .•....•••.. ". $2.60 ppd .
CARR PUnlCS • 2341 N. Gale • India na polis 1', Ind.

VHF-UHF
CONVERTERS & PREAMPS.

50 thru U :! ere.
wene tor IItHature

PARKS ELECTRONICS . Rt.1 • BEAVERTON. OR E.

Wa rr. nted and Guaranteed by Hallett to provide the ul­
t imate in commun iutions . nd me<:h.n iul performance .

Y EARM O O E L

CU B IC I NC H O ISPLA CE M E NT

ENG I N E M A K E

NAME

Stop ignition noise with HAllffi 25000 Series and
27000 Seri es Signal Saver - the only shieldi ng
system approved and installed by automotive.
marine and industrial eng ine 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 rel iability. No tailoring - no trimming ­
snaps in place.
See you r communications service center - auto­
motive dealer or write HAllffi advising engine.
make, year model and cubic inch displacement.
Prices: 46.30 to 68.50 dependent on engine model.

I HALLETT MANUFACTURING CO.
I :)91 4 ~ owtrof1 Street. los Angeles 1&. Ca lifornia

Send complete li terature including alternator.generator.
I reeulator shieldin g.

I
I
I
I
I
I

Is this what you are hearing?

HALLETT NOISE KNOW-HOW SINCE 1916

For furt her info r m a t io n . c heck nu r uber 5~. on pa litf 110

Od ob e r, 196 4 • CQ • 95



1 - - - - - - - - - - - - - - - - - - - ,
,

For lurtber inlormation. ch C"Ck number "6, on page 110

Propagation [from pil.J:e 94]

sse Transce iver [from puge 31}

in center of co il form . Cover th is with a layer of
sco tch tape. Connect the 2 wire ends to two of
the terminals in the bottom plate. \Vind 3 turns
of #24 enameled wire on center of the 20 turn
coi l and con nect the ends to the remaining two
termina ls on bottom plate. Th is 3 turn coil is
connected to the 9 me filter. The 330 ohm re­
sistor can also be mounted in the i.I. can parallel
to the 3 turn coil. Use only one slug.

For T2 it is also necessary to remove both coil s
and disconnect both molded-in capacitors at the
bottom plate. Wind a new coil with 20 turns of
# 26 enameled wire on center of coil form. Tap
it at 3 turns from the cold end. Connect the
ends and the tap to bottom plate terminals. Use
one slug only.

For transformer T.. remove one coil and use
one slug only. Add capacity if necessary to cover
9 me. This is also true for T:J. T .. , Til.

The pi-network coil is made from Airdux I
inch diameter stock that is both 20 and ten turns
per inch. Count the turns from the junction of
the 10 and 20 t.p .i. stock wh ich is also the tapped
po int for the bandswitch. Cut off all but 7 turns
of the 10 t.p .i. stock. Th is end ties to the 6DQ5
plate circut. Now. counting from the junction.
cut off all but 20 turns of the 20 t.p.i . stock. The
result is a coil almost 2" long with 27 turns, 7
of 10 t.p.i. stoc k and 20 of 20 t.p.i. stock.

Power Re quiremenh

T he power supply shown in fig. 3 can supply
700 volts at 250 rna. 260 volts at 125 rna. 0 to
- 50 v.d.c., 12.6 v.a.c. at 5 amps and 12 to 15
v.d.c. at I amp for control relays. A similar
power supply circuit for mobile o peration can
also be assembled.

Adjuslmenls

The alignment of th is unit is pretty much
standa rd and requires no special directions. The
operation and tuning of the transmitter is simple
too, except possibly for the setting of C1 and
C::!. the values of which have to be determi ned
experimentally. The two crystals are supplied
with the filter and their exact frequency must be
adjusted so that the carrier falls on the --6 db
point on the slope of the curve. Usc of 1-12 mmf
ceramic trimmers would simplify matters.

The simplest approach is to tunc in an s.s.b,

South- OR- II (1) . 06..()7 (1 ) 19·21 (1) 21..(W (I)

"n 11-14 ( 2)- 07-09 (2) 21-02 (2l 00-03 (1) t
Brazil. 14-16 (1) - 09- 1J( 1) 02..()S ( I)
Areen- OMUI ( I) tJ· 1S ( 2)
una. 011-10 (2) 1S- 17 (3)
Chile &: 10-12 ( I) 17-19 ( 2)
U ruguay t2- tJ ( 2) 19-00 ( 1)

13-15 (J)
IS-16 ( 2)
16- UI ( I )

Me- OJ ·()I} (I) 15·17 (I) 23-0ti (11 Nil
Murdo 17-:W (2)
Sound. 20-01 (I )
Antarc- 05-06 (I )
rica 06-08 (2)

O~· I I ( )

...

DK2·60B with
UHF Ctlnn..eloU

$19.00
OK2. 60B .2C witto
UH F u lI . u h r
and DP DT '1,11111I.
at)' IInh el nO.flS

$20.95
I11:'\C. T:'\C. S
I n ,1 C 11I lfhll1
htlfher l

e
THE ha/licratlers

SR-160 TRANSCEIVER

A DPDT unit Inl c-m l ll1 connected In
the de -energfaed pod Uon. I del l t ee
••Ikhlnl In and out I power Im pllll er
twolwe~ In eseuer Ind In , ntennl.

1 kw power ratln. 10 5-IlO tilt'; \'8WB
1.15 ;1 10 SOO tilt'; h ollUon &0 db • 1
me; All ltandlrd AC Ind DC toll n.11­
I'" IYlllable.

s •• )'our dlal.r lor cataltl. I h••t or
writ. :

DK2-60B
NEW COAXIAL
TRANSFER SWITCH

GO MO BILEI or for Fiud SIal ion. The 5 11: -160 i,
o Tri-Bond filler ty~ tron,ceiver for operot io n on
20, 40, & 80 meter SSB or CW, Co n\ er vot ively raled
01 l50 w o lf P.E,P, input ,

5 11: · 160 Tro nH e ive r $3 49.SO NET
P·I 5QOC 12 Volt Supp ly 109..50 NET
Po1 5QAC AC $upply/Spegke r 99 ,.50 NET
MII:·I60 Mobile In, ' oli. Kit 14,9 ,5 NET

ALSO IN STOCK, Hollicrofte rs S II: · I .5O T, o nst e ive r
,5· Bond ope,otian BO thru 10 meters S5! CW Sb.5O.00

Power Supplie\ for S II:· I5Q-Somft 01 cbcve.
MII: ·l.5O Mo b ile Mount fo r SR·1SO $39.9' N ET

"""""".",."""""""""""" 'Dled EQUipment Octobe r S.,P6Clal"

HAT.T.TCRAF'rERS SX-lO U ' $269.95
HALLICRAFTERS HT·37 360.00

....w;; RITE FOR LATEST COMPLETE LIST

47 11 SHERIDAN RD., CHICAGO 40, ILL.
4700 Crenshaw Blvd.• Los AnJl:cles 43. Calif.

Fur t u r thw lnformatlcn , check number H, on f'Hge 110
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DOW KEY CO., Thief Rl... Falls, Mi•••

It II UI,. . nd ple...nl to lurn or Inne....
'I>r..d the mcoem wI,.-wllh , n Instr uctogrl ph
Cod. Tuc her. Eiu'ell t nt for the belll:tnnrr Of
.<1unl'ed student . A. Qutrk . lln l'l lu l and de ­
(Offi,lable me lhod.. Aya lli ble lapes frum buln·
'ler 's Ilphabet 10 IJllle11 me".," on In sub­
1<'("1•. ~peed nnle 5 10 40 WPll. AI.I" ~I,I1.
no QRll . bealS blt'tnlf lOIDeone s..n<J to toU-

ENDORSED BY THOUSANDSI
Th. In. t ruetogra ph Cflde Teacher IlIenl17
t. k... t he pll re of In open tor· lnnrul'IOr .nd
..nabl M anyone to learn . nd muter eode with­
ou t furt her ..slstance. T houlantls of sucee..•
l ui OlltrllOrt h"e "aequlred t he rode" II,Uh tbe Inltructograph 8)'1 '
t , lII . \ " rlte tod&1 for full particu llrs and ton"enlent rental plan,.

EASY TO LEARN CODE
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Area Cade 215 TUrner 7·7350

From

" HAM" BUERGER

Buy AT H AM BUERGER' S

G t e/route G fjlujJlU Cll1 ;])iJ/ritulo,.

RICES MILL ROAD AT GLENS IDE AVENUE· WYNCOTE, PA.• U.S.A.

I
Area Cade 215 CApita l 4·1 740

I Top Trades on UTICA

l W3BAH

Here's the New Improved ... UTICA 650 6 Meter Amateur Transceiver and V. F. O.

I
WE GI VE:

• Nom ina lly rated a t 22 Watt s ­
i n pu t 100 % m odu lated

• Bu i lt-in dual power supply for
117VAC and 12VDC operat ion

• Built-in adjustab le BFO
• Bu ilt -in TV I f i lter
• Spot sw itch for f req uency

correlation
• 2 crystal socket s on f ront pan el

in add ition to VFO socket
• Co mplet e push·le·talk operation

• " S" meter and relat ive powe r
Ind icator

• Transmitter ind ica to r l ight
• Dual conversion super heterodyn e

receive r

• Se r ies gated sel f adjust ing no ise
lim ite r

• Ad just a b le sq uelch cont ro l

• Ad just a ble R.F. gain control

• VFO in separate cab inet

.. .. • • ............ • .. ... ..... . . .. . . .. . . ... • .......... ..

GREEN
STAMPS

t
·America's
Ifost
.Yaluabl.
Stamps

For f ur ther Infor ma tion . t heck n u mber 50, on page 110

Foe f o rth t-' r in fo r mallo n, check n umber 61, o n p tl¥e 110
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GREENLEE CHASSIS PUNCHES

VHF TVI? VHF SWR?

sta tion on 75 and adjust C I until the speech
sounds most natural. This is, of course. only an
approximate se tt ing. Adjust C:: for a signal on
2U meters,

Another mel hod requires the usc of an audio
oscillator but is more accurate . Connect an r.f.
v.t .v.m. at the plate of l':I; feed an audio signal
into the speech amplifier and vary it from 20
to 5000 c.p.s. You can note the passband of the
filter from the v.t .v.m. readings . Adjust C I and
C:! until the passband is positioned so that 250
cycles and 2500 cycles fall o ut at the -6 db point
of the curve.

The bias for the 6DQ5 is adjusted for an idling
current of 20 rna in the s.s.b. position of 51, The
plate current should rise to 100 rna on voice
peaks with a meter of average damping. Actually
thi s must he adj us ted by selling the 8 mmf trim­
mer in the a.t.c. circuit ( V -I f!) while talking into
the mike (do not whistle). If the plate curent is
st ill too high . reduce the output of the speech
a m p by decreasing the value of the 330K feed­
hack resistor connected between pins 1 and 6
of V, .

When tuning up and loading out in the c.w.
position the llDQ5 plate current can be brought
up to 190 rna . However. the 6DQ5 is very sensi­
tive to prolonged operation in the off-resonance
state. Tune up periods should be kept as short
as possible.

An NE':! neon bulb is connected from the
plate line 10 ground as shown in the circuit. fig , 2,
T he two electrodes, the center pin and outer
base shell. arc tied together and the panel forms
the outer electrode through the mounting ca­
pacity. 1 hi s bulb can be used as a quick tunc-up
indicator.

To operate set bandswitch to the desired band,
Set function switch 51 to CW/T UNE (center posi­
tion) , Without key inserted, set push-to-talk
button on microphone to transmit and adjust the
DRIVER TU:"Jl!"G capacitor for maximum plate cur­
rent. Tune the pi-network for proper loading and
resonance , The plate current of 6DQ5 should
run a ro und INO to 190 rna . Set switch 51 to left
or right position as desired and you are set for
QSO's. Note that the proper sett ing for the
DRIVER TUNtl'G capacitor will he at the low
capacity side on 20 and near the high capacity
side on 80. Make sure that this circuit is not tuned
to the v.f.o. frequency. This can easly be checked
by watching the plate current meter, When in
transmitting position with switch 51 in sideband
position (left or right hand) th is meter should
only indicate the idling current of the 6DQ5 . •

YL Urom page 83)
in July CQ, as follows : Under Top Scores, YL
c.w.-#2 sho uld have been listed as WA60 ET ,
Jessie Hillen. with a score of 31,450. This would
nudge KHll BTX. Gladys. into 3rd place. and
means Jessie earned 2nd high score in hot" the
phone and c.w. sections. Ma rtha e xpre....cs
a pologie.. to all concerned .

Re 5ult5 1964 Yl VHF Contest
Also from WllQYL. here are the results ofKearney, N~bru".

o
o

C)

f lf' ALL Allllt~ur Trl"' .
.IUer. . GUlrantHd f lf'
600 With A M 12005SB
PI_ N.t . r LI ... f .. d .
Ll,llt, Nelt . Wea t h t Dr" l .

R.duc.. lat«fer.nn an'
N, l ' ••n All ....... Short
Wa.. R.eeluti. M.....
W.,ld Wid. Rtcepll• •
Str. .. ,.,. Clurer . .. All
B,nd,l
(' ompl..tt . , . t_ n 100a i h'nI l h 10% ft . with 96 ft. or 1:!ohm bl l ·
I~ Iwln ll ne . 11i · lmpl " m oldt"d r t wnl n l tri p,. (WI. 3 G. I N I
~" kltla l . V.u lu,t lun. 1. dnlred bInd tor beamUII.e r eou ln . £, .
« lIen t rOt ALL world ·.-l Lit thort·.la r tf't ll·t n I nd I ml tt ur
Inn.mltten. Jo"or :"'0 \, 1(' £ .'I. ...n .\ LI. n ..\~~ .'I.:\IATE rn~ ! :-;0
EXTRA T l::"'ER8 on U.\ncn ;T:-; ... t: Jo:I J£ O : E ll ml" l t n 3 'tl'l·
rI,te antenn.. with t 'I('..II..nt pt' rformlnrt I[lIl rlnl"",1. IlICon.ole.
uou. fOf' fUllY N. l, hborhood l l :-;0 1I.\\"wIIU: 1I()l·~t: AI' ·
I'E.'I.R.''''( 'Jo: : JI: .\~\" 1....-:-;T .\ l.I•.\Tln ... ~ ' ·olllp l..l .. I ll ~tr"'· I I ..n •.
;3 .~U .:! Cl .l j ·l n 1Il.....r ha" , I, . C·" ml. Io·I .. ... $15.95
IO .:!O. j:\ . ! U In..t ..r . t.~ r .. tt ...~1 rur . .. 1'1). ( " " Il I, lou $1 • .95
SE ND ONLY $3.00 leuh . • 11. •• mo t I nJ plr po'!nll n bil l oct CU U
" l UI POIllat on I rr ir ll or ...n.t full pr l..... lor PCl"pIIJ dtlh uJ.
t 'r t .. Informilion 011 "t h..r III hl n,1 ail lenn.. 160 · (1 mel..n. d /!.
.\ ,.l l . llle . n ly fr om
WES T E RN R ADIO • Dept. AC·IO •

• RESONANT CAVITY TVI FILTERS for 50, 144, 220 and
432 Me. ULTIMATE iii engineering and TVI reduction.

• TVI TRAPS for use at TV set. 50 db attenuat ion of funda ­
mental signal. 6, 2 and up.

• ANHNNA MATCHBOXES for 6, 2 and up. With or WjD
SWR bridge. MAXIMUM VHF EFFIC IENCY-LOWEST SWR.
COAX OR SAl. LINES.

Wr ite for complete specs & price s.

COMAIRE ELECTRONICS
BOX 126 • ELLSWORTH, MICH.

VHf £R Maa:uine. 12 issues $2.00. f ree con on req.

)13l(' accunuc. finished holes in I V2 nuru ucs
or Ic-... in I1Il'I'11. hard rubber and rla ..ncs. :-\0

tedious sawing or filing - a few turns of the
'Hench docs the job. .\11 standard s ill's •.. IOIlIHI.

!>tIU3IC. key, or " I)" ...hapcs fOT socke ts . "witches.
meters. CIC . . \1 vour electronic pans dealer.
Literature 011 H'cllll'"

For further informatiun ,

GREENLEE TOOL CO . G'R~~E~Y;'~E~
2028 Columbia Avo .. Rockford, Illi"Oi~~ -

For furthcl" inf~~r:n~~~n. c h t'C k_ nunlb~ 52 . on_p~g~110

t 'or further Information, check number 5-1 , on p a lte 110
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HAMS

Make A.E .S. Your

Headquarters

FLORIDA HAMS! Sto p in or write me todoy for 0 TOP TRADE-IN Q UOTE
on ony new COLLI NS equipment. Poy just $5.00 down ond toke up to
3 yeors to poy. The O PERATI NG COlliNS disploy shown obove is wait.
ing to give you a fR EE Demonstration. Hams not living in Flo rida should
write our Main store a t:

3832 West lisbon Avenue, Milwaukee, Wisconsin, 53208

73's Phil K4ZKK (Mg r. Fla . Store )

19 AZALEA PARK SHOPPING CENTER
ORLANDO, FLORIDA

STORE HOURS
Mon., Wed., Thurs .: Noon to 9 p.m,
Tues. a nd Fri.: Noon to 5:30 p.m.
Satu rdays: 10 a .m. to 4 p.m.

AMATEUR ELECTRONIC SUPPLY
For- f u rther Infur ma t jon, cheek n umber 3G. on paee 110

October, 1964 • CQ • 99



send for NEY{ FREE
CRYSTAL CATALOG

w ith NEY{ TRANSISTOR
OSCILLATOR CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

Top p~rtorm.nce a..ured with quality con­
trolled throulihout manufacture. Gold or ,liver
platina: ada • • eteetrcdee. Crystals a re . p r ing
mounted and .e.l~ under vacuum or flllN
wit h inert &'u. Vety hhrh (rl"Quency stability.
Ma ll. current capacity ia 10 milliwatta-5 to r
overtone type. Conformity to military aped ft .
cation. ..unnteN.
l000KC to rseoxc ( F u nd. Freq. ) _

Price. on Requut
1601KC to 2000KC ( F u nd . Freq. ) __ .$ 5.00 ea.
zooncc to 2500KC ( F u nd. Freq. ) •_ _ ".00 .a.
250lKC to 5000KC ( F u nd. Freq. ) __ 3.50 ea.
500IKC to 7000KC ( F u nd. Freq.) _ 3.90 ea.
700IKC to 10,oooKC ( F und. Freq. ) __ .. 3.25 ea.
to.OOIKe to 15.000KC ( F u nd. F req.) 3.75 ea.
I5MC to 20MC (F u nd. Freq.) . . 5.00 ea.

OVERTONE CRYSTALS
lsMC to 30MC Third Overtone _._$ 3.85 ...
30MC to <40MC Third Overtone _. ._ 4.10 ea.
-tOMC to 6sMC Third or Fifth Overtone 4.50 ea.
6SMC to lOoMe Fifth Overton. _. 6.00 ea.

DRAKE 2·B Receiver Crystals $4.00
(All Channels-Order by Freq.)

OVEN·TYPE CRYSTALS
for Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices

SUB.MINIATURE PRICES slightly higher
CITIZEN BAND Cia.. "D" Crystals ..-_ $2.95
Over 60,000 CB crystal l In Itock for aU uta
and ehannela, both HC6(,U a nd m iniat ure type• •
To tnec re p roper eoere alion and eor ree t freq.
operation. o rde r by m a nufa et urer mod el nure ­
her and channel.

NOW ... 48 HOUR SHIPMENT
ALL TEXAS CRYSTALS are made to exaetine
IPeciftcationl, quality checked. and uncondi·
t iona ll y euaranteed I

Send lor OUT n~w

CITIZEN BAND CRYSTAL
INTERCHANGEABILITY

CHART WITH TEXAS CRYSTALS CD DE
SYSTEM

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. CO- IO Divb lon of

10 00 Cryl tal Drive
FORT MYERS. FLORIDA
Phone 8 13 WE 6 ·2 109

AND
4117 W . J f' fff'non B lvd .
LOS ANGELES. CALIF.
Phone 21 3·73 1.2258

Fu r furt her informHtion . cheek number 40. on 1};l. K" e 110

100 • CO • October, 1964

the YL v.h.I. contest: \Vinner-\VIHOY, Helen;
2nd-WA6AOE. Maxine ; 3rd-K5RWR. Mary.
So few YLs participated this contest will not be
continued. but in its place there wi ll be a v.h.f.
section in the YL /OM Contest.

Silent Key

We are sorry to have to record the passing
of Marie Helminski, W8MBI. in early July.
Marie had been ill fo r some time, but served as
publicity chairman fo r the Buckeye Belles'
YLRL Convention committee until it became
too grea t a task fo r her. Licensed in 1952, Marie
was a member of the Toledo R.C. a nd the T oledo
Mobile Rad io Assn. Our sym pa thy to her O~1.

W8PXS.

At th eir initaHation ceremony in June new officers of
the tes Ange lel YlRC become Indian prlneesses for
the day. The feathered heedbonds were lettered with
officerl' colli , and each corsage held a tiny India n
head complete with braidl . l. to r. , W6JCA, Betty,
t ree s., ho ld ing leathe r ba g of wam pum (she lll , bead I,

marbles. penni es, blue chip stomps!); K6ElO, Roxy,
V.P., medicine lady, with container for sand (fo r
making sccred land pain tings); W6QYl, Ma rth a ,
president, princen of the tr ibe W6MWO (d ub call)
(o n table are her tomahawk, peace pipe, bow a nd
arrow); WA6UBU, Esther, cor res. secy, with tom tom
(for communication if typewriter breaks d awn );
WA61SY, Myrtle, rec. secy, with repl ica of primitive
drawings (lest she forget how to write ). Mastermind
for the ceremony was W6PJU, Mildred, who installed

the officers .

Here and The re

C HC YL Chap. iN sponsors the C HC/ F HC
Worldwide Service Net which meets daily on 20
meters at 1800 GMT. Freq. for a.m. is 14.2 30
and s.s.b. is 14.340. All stations welcome to
check in.

Congra ts to K9QGR. Hazel. for the F R work
she is doing in reading YL Harm onics contents
on tapes to ci rcu la te to sightless YLs. Any who
would be interested in having such tapes should
get in touch with Hazel to be put on her mail­
ing list.

Congrats to W3GTC. Carolyn. for serving as
chai rma n of the communica tio ns net fo r
A\VfAR for her 6th stra ight year.

WA4 FJ F. Ellen. has reactivated the Flo rido ra
YL No vice net on 7 185 kc on Thurs. at 1430
and invites all Novice and othe r interested YLs
to check in with the Florida ga ls.

33-W5RZJ
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, 'a ll l'r I .aboral urll' \

\" II Il' r ' :\l anufa durhIK. Ine.
W t'!olt'rn Radio .
"hll)pan) Lllburalorl~ !>. In c,
" 'N L World R a dio Laboralurlt' !o. 111(: .

Radio A malcour Callboek. Inc. .
RC A t :h.·clronlc Com JH)II" nh a nd De,- I t'~li

Rohn :\hmufa clurlnc C o .

l"arL!o U~clronlc..
t'e't'nen Rad io COlllpa n). Ine .
Port A rth ur ColI~e:"

S idehand t:n e: ln~u!>
Simon Sld~ Band Cu.
Spat'e E le('l ron l(:!i
Squlns.Sandus. tee .
Swan t :l" c'ronln Corp.

T elrn uooraforl,,!!>
Trrado Corporation .
r eXa 'i C r)'i.al'i ...
Turner :\lIttoph one Comp:.lll) . Th~

\' Ihrople . Co., In~ .• The

.\ lII lt" n . J ame !!> :\Ujil: . C o •• Ine.
:\llIIt'r, J. W . C u m pan)
\Io!ol~) f:le(:'ronln . Inc.
:\Iulflcore Salt' !> Corp.

l.afa ' t"fle R ad io Elf'cfron it'li
Lampkin l.aooratorle!l. In c.

J ohll..on. ": . 10'. Co m p:.l ll)

In"fru ctoKra.,h COnl l,..n,
Inft"rnallomd C r' !lfa l :\1fK.

lI all t" ff :\l allllfa r fur hlK Co. .. . ..
lIa lllcraff t" r !o . . . .. . . . . . . . . . . . . . . . . . . . . .. .
" lIa nl" Ru t" r l:t" r , .. . .
lIa mmarlund :\Illnu facturlnl: C o mpany .
lIal' ''' R a d io Co .. Inc. .. . . . ..
1It"llth COOlI' lln, .. .. .

Gain, Inc,
Gon..et. Inc.
Gn('n lr r TIMJI Co.

"'alr R adio Sal~!o
"'l lI n~) COmIJan). Ih~

n afaL Corpur.l lkm, The
n o,, ·Ke) Co.

t :IIe1•.\l cCulloue:h. lnc.
t :lr cfru(:om Indu!ofrle!l
t:qll i'lm~nl Craffe r Inc.•
t;,an\ Rad io

:'\ri allunol l Rad io Com l,anh Ine. . Co'~r III

Carr 1' l:in ll(:!1
Clt' \eland In.. ll lu t~ uf U e(: l ron k ll
Collln!l Radio _.
Colu m hla Proouch
Comalr~ Elulronlc!!> .
Com mun lca liun.. Eqpl . Co.

HarLer &. \\'llli.am!oon, t nc.
HlIrr) U e('l ronl(:!I .
Rur..f ~ln .A pplt'b"" Co.

A~rmutur .. .. 1.&
'\ JIl l'd Radio .. 112
Amal~u r i:le(:lron lc Suppl)' .. .. . . . .. 9J. 99
.\ ml~rn t :lulronl(: Corporal ion 8, 9
A ulom.all(: TeleKraph Ke) er Con JUration 108
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Absolutely the world's
finest sse microphone
costs only $51.00 !

ORDER NOW!
Send check Of money
order. We prepay postal
and insurance charges.

NOW!
FOR SSB

FB for SSB!
The 664 Cardioid Dynamic

~fdt;;qYori:r:.

... - - - 'REA DER SERVICE ' 7'" - - i
I I
I NAME CAli I
I (Plea se Print ) I
I ADDRESS I
I I
I CITY I

I STATE ZIP CODE I
I I
I Please send me more information on your I
I ads in the Oct. 1964 CQ keyed as follows: I
I 1 2 3 4 5 6 7 8 9 10 11 12 I
I 13 U U 16 17 18 19 20 21 22 23 24 I
I 25 26 27 28 29 30 31 32 33 34 35 36 I
I 37 38 39 40 ., 42 43 .. 45 46 47 48 I

I
49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 I

I 13 7.1. 15 76 77 Total Inquiries D I
I Void after Oct. 25, 1964 I
I I
I CQ MAGAZINE, Dept. RS I
I II 14 Vanderventer Ave . I
: Part Washington, l. I., N. Y. 11050 I

IL •

F or Cur thE'r InCor m"Hon . (' heek numlK-r 61. on P"llt' 110

11 0 • CO • O ctobe r, 19 64
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USE IT VERTICALLYHORIZONTALLY OR
POLARIZED POLARIZED

THIS IS THE SKELETON SLOT ELEMENT .. . heart of the "J BEAM"
Wrile lor Spec Sheets and Price (is'

G2HCG WORKS KP4BPZ MOON BOU NCE ON 144 Me WITH STOCK " J BEAM"
The new SKYB EA M 144 w ill be ready soon for g eneral d istribut ion . Th is i s
the same a nten na exactly that was us ed on Ju ne 14, 1964 on 144.010 Me
fOr two cont inent contact using " m oon bounce:' No ot her com mercial 144 Me
antenna offers fingerti p choice o f hori zonta l , vertical, h el ica l pola rizatio n .
Get details about t he 144 Skybeam an d other Sky bea m s also availab le on
220 & 432 Me .

Priced low as $13.95 S ing le Boom Beams-low as $9.75

GAIN, INC, 1209 W. 74t h st. , Chicago 36, III . Phone: 814-2610

i~~~ii~~;';"iijii~'r.·O~',fu rther Informatiun. cht'Ck num ber 37, on pHlle 110

).IOI~):L UK7:! _!th $22 95
I II) COOllft LOf •
With n -pi X. BXe, T~e OR C
ronnedofl ._. 126.95

NewDK72
SINCLE POLE THREE

THROW COAXIAL SWITCH
WUlhf'rp rool ,·o"'lb l rela)· for remote swltc hln,. of r.t.
•ourees. Dl'd illll'<1 for lLll,lU ntln l" on DlAl t I nd remote
Iwltc hl nl" UI) to :l ",nlenll... Xot I rot ilin. or IttPpl n,
I 'llfitch. S!mpllfy !mtalbl lon , , " -e mone)" by runn!n,
one table InduJ or .e_era l 10 your antenna a rray,

" "" roof dealer tor eala ·
101 .beet and I"Ilmt>l~le

-1l""l lIn tiOll . or _ rill' :

DOW KEY CO.• Thief River Follis. Minn.

_ 10 011 lOll 1 00. I " '.0 · OII L( · • • OIO .
"1'U , ..,u , ,(,uau . , Uli l . FREE

WRITE T ODAY I

URGENT, NEED IMMEDIATElY
Ve ry high prices paid . Freight prepaid, A N /G RC : PRe :
APR : A PN : ARC: AL T ; UIt M: UPM: TS . We a lso buy
all military and eommeretet teet, radar. a nd communi.
ee twn equ ipment,
CA l.lJ CULl.f;CT. I T COSTS rou .VU T fl I N G TV
IIf:AR OUR II IGIi OFf'HIl.

SI"AC t: El.ECT H()~ ICS
4178 P lIrk Au'.• Rron1.. :'Ii. Y. • UU. C Y 9-OJOli

I

n1;1 1):,:7

~Ml\U 1'l lllCW,UlICS
'A6~ £b=-!..~-_ •• - _ .. or--' -""...... .. .... ..... ,0- ~;;;

GIANT NEW 1965 CATALOG

For f urther info r mation. eheck n umber 38. on p a g e 110

100'. OF BIG PAGES
CRAMMED WIrH SAYINGS

BURSTEIN-APPLEBE~ CO:;]
De pt . 58, 1012 McGe e St ., Ka nlal Cit,: 6, .Mo.II

I ORush me FREE 1965 B-A Catalog • . '
I Name ' •
I --. ' '' I
I Add" .. , -. ' l f RU
I C i t)'H._ _........_ ..._... Stall! I
1------------------,

,

y
8L YO
t I JII

CQ MAGAZINE
14 Vanderventer Avenue

Port Wa t hington, L. I., N . Y. 11050

RONA LD aUCKTtR- WA ~ Z I~

"'-40 Bt LL
@AYSI C[ f 4

•
IS

W henever you write to CO concerning
your subscriptio n, change of a ddress, or
renewal, cut your moiling strip from the
wrapper of your latest copy and attach
it to your lette r.
This will he lp us to find you r stencil in
our files which is the first step in fa ster,
more accurate service to our readers.

i,

•:,~ .•
~

YOUR mailing strip

IMPORTANT

For further informat ion, eheek number :\9. on roai!"" 110
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'StrainAxial Antenna Connector
SOUD PORCELAI N LOW LOSS STRAIN

INSULATOR ANTENNA CONNECTOR
Will handle 1 Kw DC Input and 2000 Walts
of P. E. P. (Will actually handle 5 Kw.)

Epoxy Ce ment Supplied for Coax Seal

f OR SALE - Faclory wired HT40 transmitter , "meeD nuvutor six
meier converte r With power supply. and H£)O rec kit. Will take
best offer ovef $1 40. larry Albert , 159 Princeton Ave. Buffalo.
fOR SALE model 28 teletypewr iter , sending-receiving 60 wpm
capable of 15 and 100 wpm, automatic type r console floor type,
not t ested used good $275.00 each. F. Agnello 575 10th Stree t.
BrOOklyn, N.Y. 11215.
WANTED: Instruction Manual for T9 Radar Tracker Radar Set
AN/ GPG· l (XF'2) W6SH F. 3337 Birdsa ll Ave., Oa kland 19, Cal.
HEATH Cheyenne mt-t xmtr, ae supply, and mike, clean condition.
will shiP. $80.00 cash or best offe r. R. Blakemore, Rt. 1. Box
168, Lot 53 fort Walton Beach, Florida.

• •

O rd inary Coa x I
•

Coble Connect ion

WANTED Inexpensive used gear for c.w. on 6. P. F, Bahnsen,
Box 398C, Route 4. Fayetteville. N.C.
SELL Homebrew five-e lement . two meter beam. $3.80. Please
include postage. [Janiel Brandt, 6035 Acacia St ., l os Angeles,
Cal. 90056.
SELL OR TRADE : Halllcralter SX·1l5 receiver $350. HT33A linear
$350: Heath HX·lO Marauder SSB transmitter $250. professionally
wi red, a ll mint condition. D. M. Burns. 1663 Merillne Ave.•
Dayton, Oh io 45410. Phone 513·256-0345.

See Yoyr loca l Su pplier or Write

For further information, chtock number 61, un palCe 110- -

••••••••

W AY

I LEARN CODE
I THE

MODERN

ATKO
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• •• (I 0 • • • • • • G ,

f urt her Informa tion, check n u m ber 64. on page

275 Mad ison Avenue, New Yorlt 10016

COLLINS 75A-3, 3.1 kc mecn . filter. one owner, excellent eon­
dition, with manual $300. Frank Butler, W4RKH. 494 Ellioa
Road. Fort Walton Beach. Florida.
WOCFQ Off ER S YOU Hundreds of recondit ioned equipmen t bar­
gains. Write for Free Blue Book Li st. samples : Gala lY 300 $229;
Swa n 140 $129: AF·67 $591 HT·37 $299; SX·101 $179; Va lia nt
$199; VikinK 500 $389; NI,;-125 $79; SP·6OO $309; and Many
More. save Now. Write l eo, BOI 919. Council Bluffs, Iowa .
YlIUNG II, 122 YFD . Globe Chief 90A. modulator, ltals, perfect
SX-ll1. Send offers to WB2KOB, 351 Howe Avenue. PassaiC. N.J.
FOR SALE: 40 meter 5SB rransxetver. Collins Crystal Filter.
P.T.T.. V.F.O., power suPPly in Amplifier . All band Amplifier,
2·6146'5. Monitor SCope, Metered, husky power supply. Both for
$100. Hammarlund HQ·129·X. wit h speaker $75. College bound .
Write for details. Timothy Moore. Callahan, California.
FOR SALE - 31 issues of 73 Magazine. November 1961 to May
1964 inclus ive. Not worth it but if you wa nt them send $3.00
to pay fo r this ad and shippi ng cha~,~.e~Sii"O:;:;W~4~J~A~. "'''-;;"",lli--':
STOP paylnR high prices for OSl 's-:- Add your carl & handle to
our low cost CSl 's and you're in business. 250 for $1.50 or
$1.00 fo r 150 cards. Haral Assoc., 133 Broadway. New York, N.Y.
SIX METER TEC H STATION: Am forced to dispose of my beloved
Clegg 99'er 50 me transceiver after two yea rs of fait hful service.
Worked (and confi rmed ) 31 states with this unit from the mobile'
Price: $97.00 postpaid. Mak e i t $110.• and we'll throw in a
complete ly trans istorized speech cnp per-ccmp ressor unit used
successfull y In conjunction with the 99'er (designed by W6TN S)
Will ship immediately on a fi rst come basis: Bob Brown , 02ZSa:
c/ o CO, 14 venoerventer Avenue. Port Washington LI. New
York 11050. ' ,

In bulldlnl ,lfdl'Olll.
Inn.mhUnl Ilnlu .
Vim - KeJtr 'UPOIiN
Iht ptrftd part. W lib
I l'I " t b' DOlhtwd b..H
..... by t"il· ..net •
wel .hl or 2'4. lb• . U...
11m' eoet..C'I...nc1 I'Inelt
tlnl .hed Vlbroplrr Plitt.
So u nd. rd, I I Slt .eli ·
IId .ulI. "lib ChrolD.
I' l. led 8 . ... orletd . t
n f U .

BR ADLEY BEACH. NEW JERSEY

• Po te nt Pend ing SAM W2ENM

SIMPLE CONSTRUCTION

Se nd for Free l itera ture

VATTER LABOR ATORIES

Your Answer 10 All Antenna Problems.
Coax Feed (see picture) - Open Wire
Line - Loading Coils (fo r space p rob­
lems) - Bolun Coils - Inverted ..v..
ond ma ny other Ap pl ication s.

Si,e 5 '.It l ?~ "-Wt. 12 c a.

COST $3.00 POSTPAID

r~~mm::~;;~~;~,~~~~m~m;;~:;~~;~\\l

, \ ' X ~i w i,h • n It 0 P L E .i ~
I •

I
', ~o 'P«1.1 . IIlUl ,..- ~- QIlIred.- Jlln Pl"M1 Ibi'.,tor - Vlbropl..

nOES T HE REST.
' II p.n. p~I'hlill

11l . rlI lnM .net h , I•
• dJu. l.bl. too an,
. PHd. Will nol tire
Ihf 11m. Flu modell.
prlt'*d It I1 T.8li too
sn .e5.

VIBRO·KEYER

~
l
••
: Ord.., lod., .t your M l len or dUKe I
l THE VIBROPLEX CO., INC. I 'R"i 133 Breadw., N• • Verll 1. N. Y " , Itt..

~""'--''''''""''"'..._-''_\\_,-,,-,-,,-''...........
Fee f u r ther in form.tion, check n u m ber 62 , on p Rg e 110

WrIte
for TELREX

Pl 65

MId.
under Pat .
2.576.929

TELREX LABORATORIES
ASB URY PAR K, NEW JERSEY

~ " BALUN" FED INVERTED "V" ANTENNA KITS
SIMPLE·TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P. Mono-Ba nd Kit . . . 1KMBIV/BIK $16.95-
2 KW P.E.P. Mono·B and Kit. • • 2KM BIV/BIK $21.00-

- Kit comprises. encaosutated. " Balun," copperweld, insulators,
plus Install ation and adjust ment Inst ructions for any Mon o­
band 80 thru 10 Me ters. Also available 2, 3, 4, 5 Band Models.

For f urther Info rma ttun, check n umber 63, on pMKe 11 11
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How to Succeed
in Electronics

o t·;""t ct- vee 1.....--
o .: ·t ronic Com",,,,, ic,,I ......

o "' need l-: n.i_ ing

,
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Mail Coupon TODAY For FREE Catalog
C l e v e l a n d Institute of E lectronics
l n 6 Jo:.17th St.,o..pt. C Q - 18
Clon-elaud , Otoio HIU

I"-- .....t FIlEE c...-.. Inlonna_
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o t:lectronn Ted>no!ocJ'
o I ndu~u 1 !':•...,uuniao

o Ilr......., t . : " II" '...-i" l
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A First Class
FCC License

Your key to future WCCCS9 in electronics is a F irst -Class
FCC License. It will permit you to opera te and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communicat ions, or Citizens­
Band, Cleveland Inst it ute home study is the ideal way
to get your FCC License. Here's why:

Our training programs will quickly prepare you for
a First-Class Commercial Radio T elephone L icense
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 futu re to get
the complete details on our " proven effective" Cleve­
land I n...t itu te home st udy . Just send the coupon below
1'ODAY. There's no obligation.

Communications, mobi le radio ...

SELL: As new Johnson Thunderbol t. No modifications, ship in
original pa CkIng, $325. Write. W7GYO, 1214 Beach Street, Mays.
ville, w ashington.

fOR SALE: Wheatstone Perforator for C.W, tapes, model WPE·3
with woOd cabinet. $75.00. Produces tapes for Boehme and
ATKO Mini·Keyer. Brand new modifi cation kit to conve rt WPE·3
perfo rators to WPE·18. Made by Telet ype. $10.00 ea . Brand new
wheatstone paper by LINK 30¢ per roll. Write Jack Hardman,
K2MVR, 33 laurel Place, Upper Montclair, N.J . 07043

SEll- Cheyenne Transmitter $50--Dynamoter P.E. 103A $20­
ARC 7950 receiver broadcast band Sl5-BC 454B 80 meter
receiver $10- W2JPH, B. G. Emmerich, 118 Siwanoy Blvd., Ea st­
chester , N.Y. Ph one: DE 7·3174.

FOR SALE: Wireless lear : deforest tubes; murdock condensers,
loose couplers, honey-eomb coi ls, 1016 transformers, et c., etc.
What you want? W2DH

SElL: Heath GR-18 superregen receiver, $20; Hcc 723 tran s­
mit t er $35; Power su pply 700/650 volts, 500 mao (won't ship),
$50: Homebrew electronic key and paddle , sel f comple ti ng, $20;
Combinat ion 25W modulator power supply, 35Ov. 200 ma.,
wit h carbon mike , $30. Tony Casciato, W3BMF, 729 Rosemont
Ave., Pacifi c Grove, Cal. 93950.

COLLINS 75A-4 perfect condition. f inest receiver made. Wi ll
ship for $465. W9CX1, 2113 N. Sherman Ave ., Madison, Wis·
consin.

75A·4, exceuen t. two filte rs, $400; HT·32 $325; HT·41 used
10 hours $265

6
, HT·45 (loudenboomer Mark 11A) and l actory

supply. $400; rake lA, $135, Drake 2B, one mo. old, $210:
TR-3, brand new factory sealed, $5ool.~~WGA, 3451 Ridae ave.,
Dayt on, Ohio 45414. Phone S I3·277~.

fOR SALE: coutns 8 line. Thirty two S one. Seventy f ive S one
Power Supply Speaker excel lent condition. Five Hundred Dolla rs
cash. W2KPT, Char les McKay, 85 Holland Ave., White Plains, N.Y.
MODEL &2 NuvistapluR $15. Ex Sianal Shi fter wi th phase modu­
lator $25. WOMG r 2095 Prosperity Ave., SI. Pa Ul, Minn. 55109.
SEll- Complet e Station-Challeneer xmtr -$70, HOllDA rcvr
$195: Al l for $250. All in A·l condi tion and perfect ly aligned.
Bob Miller, Obion, Tenn. 38240.

WANTED: Halllcrafters S·20 (not S·2DR), S·21, So22. Howard
Hoagland Junior. &39 Nor th Sierra Boni ta Ave., Los Angeles,
Cal, 90036.

COOL MOD. It.W, RIG . f ull y metered, desk wi th built-in control
panel, v.t.o., driver. Sp'ch amp., clipper, tone patch, pwr su p.
in Bud Rack. excet condo must be seen. llIru . PickuP, N.Y.C.
$300. [ gelberg. Ol 3-1039.

COILS NEEDED ! I need coil set for Cent ral Electronics 200V
in the "X" band to cover 2.5 mc to 3.5 me or wi nding info
needed, Write Robert L Kennedy, K90XB, Merom, Ind . 47861.
SALE or TRADE: HR O·M 5 coil s $60, S·38-B work $1 0; Morrow
Tri-Band $ 10. L J. Kistler, 1505 E. Ford, Tampa, 10, Fla.
CAR DINER CODE SENDER Type S, 22 tapes inst ructions, Rood
condi tion, $25 postpaid . Me lv in E. Kesner, KN3fXO, Accident , Md.
R·l00 A RECEIVER. Perfect condition, expertly wired , $89. pew­
Key coax relay w/ederna! contacts. $8. Dow·Key broadband
pre-erne. $3. 7 novice crr stals $2. Tim Kiser, K3RUR/ 6. Apt. 19-0 ,
Escondido Vill age, Stan ord , Cal. 94305.

CUSTOM BUILT Kil owatt with high level 600 watt modulator.
Has nineteen G.R. SQuare meters and seven power supplies.
A rea l ham power house. No reasonabl e offer refused. Hubert
Inaal ls, WINO, McCrillis Road. Nottineham, N.H.

FOR SALE: TX-l Apache. Also 40' self supporting heavy duty
lower, nxone patch . local deals on IX·} and tower, KIMTM .
Ca ll 828-4271 , 1141 Wash. St., Manton, Mass.
IF WA2NHH and K9KIC wil l send a pos card to the CQ offices
we will send a free copy of the 5SB Handbook by return mail.
WANTED 1945 Issues of CQ magazine for CO coll ection. Issues
must be complete. including covers. Con tact the CQ ed itorial
offices concerning price and condition.
TORDIDS unused 88 mh 6Oi! each or 5/ $2.50. Fasold, WA6VVR,
BOI 34, Dixon, Cal ifornia.
COLLINS SIJ4 or 5IJ3 want ed . Stale condi tion, price. Phone
coll ect P to P. Mike [rcollno W2BDS 201- 775- 7252.
SELL: NC·300 receiver w!callbrator. txcetlent condll . $150. Wri te
BOll R, clo ca. 14 Vanderventer Ave., Port Wash ington, L.I ., N.Y.
312B·3 SPEAKER Brand new. $22. Trades considered. Also have
other equipment . Belvidere, BOll 1103, New Britain, Conn.
TRAD E- a complete set of peace silver dollars F to VF for a
short wave receiver. W8EKK 3260 Wales Rd., Massillon, Ohio .
COLLINS - am wi red kit $5.00! State Model! KWM-2 2 kc inde­
pendent receive cont rol $I5.00! Kit Kraft, Harlan, Ky.

NUD MONEY for ccueae this fall. Must sell entir e rie. SR· lSO
with ae power supply, HA-l keyer with key. Knight swr bridge .
AR-22 Rotor, Bud low pass. TA·]] Jr., B&W antenna switch. All in
excel lent condi tion . (Make offer.) WASASV. 1211 MIlbourne.
Flint, Mich.

FOR SALE- Three 4-125 tube s used. One power tran sformer
primary 110 or 220 secondarr 3700-0-3700 at one amp.-two
10 hy chokes for above-will ake best offer. Anthony Placzek,
30 Robinson, Webster, Mass.
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CORPORATION

1

QSLs $2.00 per 100 postpaid . New style glossy 2-colo rs. Free
sample. Hobby Print Shcp, Umatilla . Fla . 32784.

JOHNSON Invader 2000. $700. HQ H OC. f200. from estate of
WA6BGS. Mrs. Eddy Qu inn. 195 North Mo Iison, EI Cajon, Cal.
TOWER , 38' wooden settsuppcrt tng. see Jan. 57 CQ, may be
di sa ssembled for ca rtop t ransport ing, $40, W2FVI, 571/2 lower
All en, Hudson Fall s. N.Y.

PERSONAL PR OPE RTY plaques for portable rigs with name and
address deep cut engraved and black enamel fil led on I" x 3"
sol id brass. bron ze , si lver or gold f in ished plate, $1.50 each or
2 with same engraving for $2.50. Stat ion call plates on same
mate ria l I " x 4" with 'h~ lette rs $2.50 each. I lf.zH x 7" wi th I "
letters $3.50 ea ch . Custom engraving for custom bui lt rigs,
su bmit sketc h lor quote . Aladdin Engravers. BOlt 186, Short
Beach, Conn, 16407

RTTY CHANNEL FILTERS. Octal mounted, tun ed. Specify fr e­
quency. $3.00 each. WA6JGr, 3232 Selby Avenue, Los Angeles,
Californ ia. 90034.

Wanted : Back issues 01 QST. 1925·Nov, 1924·Feb., 1923·April,
May, Oct, Nov. Must be complete and in good condi t ion. Se nd
description & pr ices. K2EEK clo CQ.

SELl-Halllcrafter HA·5 vtc $60; Heath IG· t 02 rf signal generato r
$20 (Both used under two hours. excenent condi t ion); COR
heavy duty rotor and accessories $20; Home Brew 120 watt 6
meter xmtr, plate mcduteted comple te with 400 rna. power
supply $75. WA2FRH, 227 North Jackson Ave.• Endicott, N.Y.
FOR SA LE: Heathk it Apache $ 170 ~ SB·IO $70 (factory al igned);
and HQ-ll0·C $150. WA2RFH 277 North Jackson Ave., End icott ,
N.Y.

ELIMINATE MOBILE VIBRATOR NOISE. Revolutionary device cut­
modes nclse-cteat tn g vibrator. Completely t ran sistorized unit
plu,lt S directly into vibrato r socket. No mcvtna part s. Sa me size
as vibrator. 12 Vol ts . Not a kit. Comes completely wi red ready
10 use. For negetr ve ground only. State make and mod el of
transceiver. $11.95 ppd.- $5.00 deposit on all C.O.D. orders.
Te l·Trol Systems, 2180 Bronx Pa rk Ea st, Bronx, New York 10462.
ELECTRONIC TUB ES- Top brands sold at substant ial savings!
(Minimum Order $1 5.00). Author ized GE Distributor . Se nd for
free Buyers' Guide f or all your tube requ irements. Top Cash
pad for your excess inventory (New only - Commercia l Quanti­
t ies). Metropolitan Supply ccrp., 443 Park Avenue South, New
York, NY, 10016, 212 MU 6-2834.

WANTE D: Commercia l . Military. All types. ARC , ARN
h

ARM, GRC,
PRC, URR. URM, TS, 618S·T, 17L, SI R·X, APN , Ot ers •. • i
RITCa. P.O. Box 156, Annanda le, Va .USE YOUR 110 VOLT

A.C.RIG •••

Ple nty of A'C. Power for yo ur A.C. T rans­
miner and Receiver is ava ilable from your car,
boat o r pla ne battery. Just add a Terada in­
verie r to change the 12 volt di rect cur ren t to
110 volt . 60 cycle alternating cur­
rent , stable within 1;2 cycle. in spite
of changi ng input or load. Also
operates tape recorders, signal gen­
erators, grid dipper.., tune testers,
etc . Models from 15 to 600 watts,
both vibrat o r and transist o r types.

See )'ollr electronic parts jobber, or write:

1060 Raymond Avenue. St . Paul. Minn. 5510&
I n Canada, Atlas Radio Corp.• Ltd., Toronto, Onto

F or f urt her In fo r mat.ic n , check n umber 55, on p a ge 110

FOR SALE- Gonset Communicator III complete with mike and
book. like new. Local sa le only. $165.00. K2EEK. 75-15 177 St.
Flushing 66. N.Y.

SP6DOJX17 receiver $350. HT·37 transmitter $300; HT·4Q tran s­
mitter $30. recetcne XC-50 six meter convert er $20. Paul
Gifford, 48 Abingto n Ave ., Peabody, Ma ss.

FDR SALE Colli ns 75A4 receiver, serial # 3265 plus matching
speaker, In excellen t condit ion. Best offe r over $395. W4CBl,
5400 Susquehanna Drive. Virgin ia Bea ch, Vi rginia.

COLLINS KWM·2 (Serial #11835) and complete mobi le installation
Including noise blanker. mobil e power supply, mobi le mount,
mike, antennas lor fi ve bands and sp eaker. Used ve ry littl e­
looks and wo rks like new, but $600 less than new equipmen t.
K6Dl , 2758 Forr ester Dr., l os An geles, California 900064 (Te le­
phone: Varmonth 8·9302).

WANTED: Buy or COpy arti cle from Dec, 1957, Sept. 1958 CQ
mall:azine. Please wr ite WA2UDK, 83 Sylvan St., Rutherford, N.J .
MICHIGAN STATE AMATEUR RADIO CONVENTiON. Grand Rap ids,
17th Annual, October 17th. 1964, Pantl ind Hotel , Michigan'S
Best. Inqui re Post Office Box 1333.

CHRISTIAN Ham Fellowsh ip now being orga nized (non-prufit
undenominat ional). Chri st ian Ham Ca llbook available $1. Details
on f ell owship write Ru s Sakkers, W80 ED , Box 218, Holland,
Michigan.

FOR SALE: Viki ng Ranger in good condit ion, best offe r over $100
plus shipping. K.6GVH , O. R. Swift, Gi lman. Iowa.

RTTY WANTE D to receive and pr int news in isolated area. Will
t rade my KE 93 less Dower supply. Like new condi tion. W6RI S,
526 Chino Ca nyon Rd . Palm sprtnas. Cal.

VALIANT TRANSMITTER, Match Box, Heath SWR, 0104 mike, and
Hammarl und HQI 40X wi th speaker. Transmitting equipment 3'12
yea rs old and in new condi t ion. Receiver in excell ent condi tion
with ha rdly a scratch on i t. Al so have custom built shot rifles,
two K·Hornets and one 219 Donaldson. Oescribe f ully what you
may have to trade incl uding guns. Send 5lk for colored photos
of guns. K4GBC , 436 St rat fi eld Court , Winston Salem, N.C.
SELL- Hall icraft ers S·20R with Heath Q·Mult. $45. Heath " Tener"
with 28.750 xter . $35. Both Good Condi tion. KI YHK, 611 Taylor
Ave nue, Oradell, N.t

SAM'S PHOTOFACTS - I -thru-246 in binders, p lus 32 later issues
in fo lders. Origi nal cost near $600-will consider any rea sonable
offe r. WA2TOD. Green Pond Road , Lake r eremark. Rockaway,
N.J . Phone 201·627-3389.

B&W 6100 in sealed origi nal box new '425. HQI70 Hammerlu nd
$190. Commun ica tor 11 two meters With mtc and cables $115.
W7HCJ E. 6904 Sprague, Spokane, Wa shington.

All shipments o re
via tr uck, collect,
wi th $ 5 . 0 0 f r t ,
a llowance.

WRL SPIRE TOWERS

J2 FOOT
.lelD$5885 C••C'IT[

MOUNT

Oemand _ Mut Popular Tower In the USA"

55 .00 FREIGHT ALLOWANCE

SA E
BUY FROM WRL

NO
MONEY
DOWN

WRITE
FOR ·

ANTENNA
PACKAGE

INFO'

For further Informati on, check number 66, on paire 110
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BARRY ELECTRO:"\i ICS DEPT. CQ- tO
!t1Z RRO ADWAv, Sf:", YORK 11, N. \ '.
WA l.KF. R 5-7000 (A R F.A cons 211)
n ElK' lo .... I. monr)' or<l..r or ..hrc'tl In,1 m,. eruer . 1...1«.-."llR :'<'Yl' . ~hI Jlm"ll t OUT ~o Ih .. ..til be .h'l'pfd eoneer for
.lIlll llln. tMr«... . Lru thi n ~O lb• . Intlu tlr . ulTk'lrnt pcKtl«e•
.\ ny O'I"f"",har.e . '111 ht' n fu n<tfd . •·,.«lIr t ul wol I hl l' l'rtl 1"11
It- 111ft}' t: Ipru~ . )tl nllllulIl 0"'"'' '5.00. {An,. ortlrn Ull.!l-..
' :> .flO 1,\,1 "ut! Irnl.... ("hnA"~)

D ~t'1l <1 ('011 )' of 11<"'" (11 ·".11" I !HH "( l r('~ n 8ht'l'l" Clltalor 1 14.
D Kt'nd InfnrmlU<Ml _ _-
0 I ha,'" 1,--I1.h!(' for Irt<l(' .ln thl' rollowlnr _

.....BARRy ELECTRONiCS·····
: U1 C .)pc' . '·38911 PllIIl t' Xfmr: Pri : 115 or 230 VAC f(t :
• 50/60 CPS. Sec : 5/l00 VCT til I Amp. (2.1 to 2.9 KVA ) •
• 150 Ibs packed . New 10 110. •
• Collins !1J-4 R('cl'l n r : .5Mo.. conunuous throu~h 30.' •
• Mcs. Good co ndo with 2 filters. (3 a nd 6 Kc. ) S750. •
• l\I lIlen 3" Mumet al Shie ld fo r 3" cath- ray tubes.52.7! , •
• Choke 5 Hys. (fi 1.'7 ,\ mps DC. Mfd by Tht'rmador• •
• Resista nce only 21 Ohms. S14.$O. •
• ACRuhbt- r-Cove red Power Extenvjon Cord (U l A~ •
• provedjc- Brand new and grounded . Sl.93 for SO feet • •
• SI_9S for 25 reet . •
• ~I ulllmt'ler ANj PS:\14C: 20,000 Ohm /V. Up to 5 KV •
• DC. Up to I KV AC. DC Amps : ()..1.000 Ma,JO.2 A. U p •
• to 100 Megs. Hra nd new. (oriN . cost j1J5.00J With book •
• a nd acces..one..-Nll:w only \itS. •
• now-Key DK 2-60U New Coax T ransfer Switch : For •
• switc hing Power Amplifie r in a nd out be tween ex cue r •
• and antenna. I I\.W. 115 VAC/ 52 Ohms. S19. e
• Air U n 1'1';; 1'/ 5-1. 500 W (mfd by llIum itronix). 57.33 ..
• Amero Madel pel N uvistor Cascade Preamp. 20 ub •
• more gain. 6 thru 160 Meters. Improves performance •
• on a ll receivers. 14.95. •
• SA LE! Cabtema..rer Carballo)' Cuutns Tool-Cut s ·
• copperweld. steel wi re, e re. S4.48. 10% O ff on Current ·
• Ham Net prices o n the (ollowin:r equipment (fo r C A S II •
• . .. 'w ~"'upsJ : lI alllmarlun H X-SO. II XI .-I , UQ_ ·
• I WAC, Johnson Vik lng Range r II (W ired ), CIt'J:J: z eus. •
• CleCl: Int e rce ptor, 1(:\ It:f.~oO , S llt ln llal NC-401l, NCX-3 •
• (with AC or DC Pwr. Supply). Ameeu TX-t1fi. 1'5 -3 •
• for TX-~6) . 'r e tes Hoom M ike with Du al Headset , T ype •
• BCW-0 2. 513. :
• Special 2Mfd lir n on v ue O il Capacitor. SIJ,SO. •
: :\IUlt'n ::W005 Univ. Jo int Couplinp: for IA " ShaHs .JJt! _
• IS STOCK A R RL H A N O BOOK S3,SO" Radio Ama· •
• t~ur Ca ll 80f)k-US~-SS.OO ; F orr-i Nn . S.1.00_ •
• l""afiona l R-1 75A High rower FR Choke. S3.1S. •

S ILICON REC TIHERS : 400 PI V lir no Ma. ft l _lOt! •
• each: 600 PI V (1/ 7:'0 Ma. lit _lfor 1.':1 . : ~l)O I'IV (" 750 •
• Mil. f"i l .S6(' each , •
• R & "'" Vacationer Portable w indow Ante nn a. 2-20 •
: Metl.' f'Ii. SI9.9S. •
~ ,\ nlt'lln:a In-.uhU(,r S:llto: 4 1A "L x Y.z " l>ia. " , .10t'; .
<a 7 ....J .. Dia . (a .15t' ; M·~~L x -!:i"l>iameler (a .10('. •
o Alliance T)PI' V-IOO Ante nna Rotor 515. •
o CU R lIam " M" Roto r. Std carton Si l O. •
• Tln)'.Th:"r. 30n w e n s . liS VAC Gas O il Generator . _
• Bra nd ne w boxed . Put s out 12 V OC (h 12 Amps for .
• Batte ry Chargi ng , S!i9. •
• Tung-Sol Deluxe Tra nsistorized Igni tion Syste m for 12 •
• o r 6 Volt system. Orill . Carton. W ith instruct ions. Sl1• •
• Wt'~I1I1 /.:h ou"" OZ-PAK KW Sn. Rec tifier Unit. S69.50 •
• Cumpad 113 Watt Modulallon Xfmr. S3.9!. 11 5 VAC •
• Squirrel Blower Assemhly. n:." A ir extt . S6.95. •
• III Srock: ZtUS 3 KW Port. Elect. Power Pla nt . S4JI.15• •
• Collins R3K9 l"1.. R. 15 to 15UlJ Kcs D ijtita l Readout • •
• Motor or ha nd tuned . Like-new condo \"' ilh book. •
• [ a U .OOO.OO ,·u/Il d . Specia l--SR.!'O. •
• lIalJlcraflt'n HT-H SS B Excito r , X lnt condo SJIS. •
• IT'S BA R RY FO R T U BES . . . .•- TU BE JlEAn- •
• QUA RTERS O F Til E WORLn! .. .- lJjrf'CI Factory •
• I Jistrih/(tor tor El mllC, \ \ 'estfn/.:!I oust', etc. 8 UY YOU R •
• TUBES a t BARRY fo r real savin~ a nd but at Barr" •
• for rea l qua lily. W r ite: fo r la test list or call for quo. :
• lations. We can ship Immediat ely by air. Separate ex - •
• port dept . for overseas a nd Ca nadian orders. Once .
• Tr ied . . . Always Sat isfi ed . . . l r's quality fi rst . Best , •
• biggest, Most Diversi fied Tube Stock. there is. Try us •
• a nd see. Tubes for H ams, Indust ry a nd Rad io Stat ions .
• our specialty . l et 's hea r from you. •
: COME IN AND BROWSE. MONDAY TO SAT URDAY-TIIou· •
• san ds of Items that we c:annot list In an ad. MON. TO •
• FRI. 9 to 6. SATURDAYS 10 to 2 PM (Free parking on •
• Street Sat.) Mon. to FII. parklnl lot 501 B·oadway, •------ ----- ------------ --------

r
-

pRIHlED CiRCUIT BOARDS Hams, Experimen ters. Many different
projects. Catalog 10<:. P/M Electronics, Box 6288 Seattl e,
Wa~ington 98188.
HAMS convert any tel evision to sensiti ve. bi~ · screen cscttto­
scope. Si mple changes. No electron ics experience necessary.
Ill ustrated plans, $2.00. Relcoa. BOI 10563, Hoqston, Texa s.
WASH INGlON Amateur Radio News. Free copy. Foundation for
Amateur Radio, 2509 32nd St.. S.E•• Washlnaton, D.C. 20020.
WRITE for free lists of finest reconditioned amateur equipment.
Guaranteed. On approval. Time payments. Buy the best for less.
Henry Radio Company. Butl er. Missou ri.
TOP PRICES paid for AN/CRe·3 thru 9, GRC·26, 27 t o GRC you
name rt. AN / UHM UPM . USM , SG- I, 2, 12, 13, any and all mil
te st sets . GR, HP Men . corp , Boonton, ARC, Tektron ix, all
commercial se}~J. AN /ARC·27, 33, 34, 44, 52l 58

165
, etc. R·390,

389, 388, SP·tlW, BC·610, T·368, We pay snl pp ng. Call, Write ,
Vis it our sto re . Tech. Systems Corp . 42 W. 15th St. , New York
11 , N.Y. Ca ll Ed. Charol, CH 2·1949.
ATTENTION HAMS! We buy. sell ham gear. Repa ir and a lignment
faciliti es available. Hold Advanced and First phone. Used gear
alwlYS reconditioned . Monel back guarantee . KitKraft Company.
P.O. BOI 406-Canal St. Sta ion, New York N.Y. 10013.
COMMUNiCATI ONS teletype, unusual svrpt us ba rgaIns. free
Ilyer, MOC, 923 W. Schiller. Phlla . 40. Pa.
ANTE NNA t untna unit , bra nd new $~3~. O~O;-;p~o7S1~P~.T.Id"(7CO~s~t.N7av:':,
$85 .00 ). MOC, 923 W. Sch iller. Phlla., 40, Pa .
REMO TE CONTROL unit, 9 tubes, AN/ ARW·26. brand new. cern­
crete . $5 .00 postpaid (cost Navy $125.00) MOC . 923 W. Schiller,
Phlla .• 40. Pa .
FOR SAlE Complete instructions Includ ing 28 page booklet and
22" X 36" schematic lor converting the ART· 13 transmitter to
a.m . and s.s.e. Sat islactlon gua ranteed . $2.~. Sam Appleton,
501 No. Maxwell St., Tu lia, Te.a s.
ATTENT ION RTTY'ers. Typewriter ribbon re·inking device -$3.00
pos tpaid! WOA1L-Walter E. Nettl es, 201 So. Eudora St., Denver,
Colorado, 80222.
fREE El ectronics parts catalog . Bargains. Save . Power transistor
2N155, $1.00. Western Componen ts, BOI 2581, EI Cajon, Cali­
lornia .
ARE YOU LOOKING for New Ham or CB gear? We have closed
one of our stores and have many specia ls in over ·stocked new
equipment which might be just what you have been looking lor
at a pr ice which is except ionally low. Please inquire specifically
your interest and we will quote a surprisi ng stoc k red uction
price. Graham Rad io. Dept. BB, Reading, Mass.
12 DB GAIN forward. 100 db front to back ratio . Our rhombic
an te nna is superior to any oth er ant enna on the market. We
challenge you to find an anten na on the market with as much
forward ga in. We do not guara ntee good performace, just the
best. Specifica tions : 2000 watts p.e.p. 600 ohms Impedance,
swr 1.3 to I , tow 0 , eas)' to match. Complete with high tensn
st rength copper wire, Insulators . and termination resistor .
Th is Is the same antenna used by te lephone companies for
overseas communica tion. Sold on a fi fteen da y money back
guarantee. Exact frequenl must be specifi ed. Ord er nowl 20
Meters $44.95, 15 Meters 31.95, 10 Meters $39.95. The Hilliard
Laboratories, BOI 2614, aeon, Georgia.
JOYSTICK See Jul y " CII" p75. Watch lut ure ads in " CII."
COLLI NS 75A owners. Tuning Knob, 6 to 1 reduction , $1.00
postpaid. W4YOf. 1511 Rose Street, Key west, Fla.
RTTY Channel filte rs . Octal mount, tu ned. Specify trecuency.
$3.00 each. WA6JGl , 3232 Selby Avenue, l os Angeles, Cali­
lornia 90034.
JOYSTICK Pending internal merchandis ing arrangements plene
orde r direct to Partr idge Electronics Ltd., 1 Sowell St ., Broad·
sta irs , Kent , England.

No vices, Let' s Go Genera l. Free Copy 01 th is published article
and detail s 01 my Pictorial StUdy in rad io th eory. Dwight Cross,
1212 Lynch Street , St. Louis 18 Missouri.
CANADIAN " HEATHKITS" Assembled at rea sonab le cost. Send
lor List. Howard, 43 ROlborough Street, We st Toronto, Canada .
SURPLUS GODDIES: ARC·l $25.00. ARC·2 $45.00; ARC·3 Trans­
mitter $12.50. ARC-3 receiver $16.~. T.23/AR C·5 $12.50. Col­
lins ART·13 transmitter $35.00. BC·639 VHF rece iver with AC/
PS $15.00. BC·179 Super-Pro with AC /PS $65.00. APX·6 trans·
pondors $9.50. RBL 15kc·600kc VLF rece ive r, bullt·in 115V/
60 cycle pow er suppl y. The best YLF In surplus $85.00. RBM·4 ,
2·20 mc with AC/ PS $35.00 . S·36 receiver 28·150 mc am/ 1m
$60.00. BC·620 tran sceiver $15.00. R·256/ URD·2, 100·156 mc
115v/60 cycle v.h.l. d irection finde r rece iver witn buut· in
position scope $15.00. Command tra nsmi tter 3·4 mc $1 .50.
4·5 .3 mc $1.50. 5.3·1 me $1.50. 1·9.1 mc $ 14.~. BC· I031,
455 kc panadaptor $65.00 Slep Electronics Company, drawe r
11SC , Ellenton. f lorida . Phone 122·1843.
JOYSTICK, Cave dwellers, Cl iff dwellers. Your prayers are an.
swered . Send only $1&.15 to Pa rt ridge Electronics Broadsta irs
~ng la nd lor complete OX antenna system by return mal1. Just
sta nd it in the shac k, connect to TX (or RX) a nd fi re away all
ban ds 160 thru l a , CB Mars frequencies. Money back guarante e.

................
:'<'1m" ...

Clompln,-

.............. - _.._._._ ---
........... .............. •. Title

---------,---
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Ham Shop
Rates for the Ham Sh op of 5¢ per word for advertis ing

which In our opinion, Is non-commerclal In nature. A charee
of 25~ per word Is mace to all commercial advertisers or
oreanl zatlons. Since we do not bill for Ham Shop advert ising,
f ull remittance must accompany all orders.

Closing date is the lSth of the 2nd month precedlns date
of publi cation. You r copy should be t ypewr itten, ouble
spaced on one side of th e page only .

Becau se the advertisers and equipment contained In
Ham Sh op have not been Invest igated, the publ lshe" of CQ
ca nnot vouch for the merchandise li sted ther ein. We reserve
the r ight to reject advertislne which we feel Is not of an
amateur radio nature.

QU's? WPE' s7 cs-u Finest sa mples 25(. Deluxe 35~. Ire-
funded). Sackers, W8DED, Holland, Mich iean. (Relielous QSl
samples 25(.)
CREATIVE QSl CARDS f ree, new catalog and samples. Persona l
attenti on liven. Wilk ins Creative Printing. P.O. Box 787-2,
Atascad ero, Californ ia.
QSl' s Samples free. Little Print Shop, Box 9363, Austin, Texas.
QSl's ••• $1.90 • • • Dime • . • Filmcrafters ••• Martins Ferry.
Ohio
RUBBER STA MPS for QSl Card s. Kits ava ilable. Free sample Im-
presstcns. E & R Stamp Co•• SO Gerald Rd., gantour, Illinois.
QSLs At last ! Something new in QSl cards! All orgin al designs.
Send 2S< for samples. Ya rsco Box 307, Yorktown He lehts 2, N.Y.
Q·STAMPS Now $1.5O! Postage stamp size photographs f or QSl' s!
SO l a r~e or 100 small $1.50 c er gummed ·backed, perforated
sheet . ree Samples. Q·Stamps, ox 149, Dept. 4A, Gary , Indiana .
46401.
QSL's Samples 25¢. Rubber Stamps; Name

l
Call , Address, $1.5S.

Harry Sims, 3227 Missour i Avenue, St. l ou s. Mo. 63118.
QSL's - Brownle, W3CJI- 3111 Lehigh, Allentown, •.- Catalog
wi th $8mples, 25¢.
QSL's 100 /$4.00 High llou, three color. Free samples, quick
service. 8&R Printing, ox 8711, Orla ndo, Fla.
QSL' s, ca, WPE samples 10¢. Nichola s & Son Printery, P.O. Box
11184, Phoen ix, Arizona. 85017.
QSL CARD S l argest setecttcn-t owest prices. Samples & catalog,
2S«. Refund or 2S extra ca rds with your first order . Debbeler
Printing, 1309-C North 38th Street, Mi lwaukee, Wis. 53208.
QSL's·SWL' , or what have you. You name it and we will do It
for ;ou as you wish. Expert art work at nommal cost, enoueh
sa id. R. McGee, 6258·103rd st., Jacksonvill e, Fla. 32210.----
PICTURE of yourse lf, home. equipment, ete., on QSl cards, made
from your photograph. 250-$7.S0 or 500- $10.00 postpaid.
samples fr ee. Write to Picture Cards, 129 Copeland. laCrosse,
Wis.
QSLs SWls XYL·OMs (Sample assortment approximately 9~¢ )

cover ing des l ~nlng, tann ing, pr lntine, arranging, mailing
i

ere-
ca tchi ne com c. se ate, fantabu lous. DX·attract lng. Pro opaJ '
snazzy, unparagoned cards. (Wowl) Rogers, KflAAB, 961 Area e
St., St. Paul 6, Minn.
QSh free samsres. Fast servi ce. Bolles, 1701 Tisdale, Austin.
Texas.
RUSPAINT QSls- SWls 100 z-ccter SIOS~ $3 postpa id. QSO file
cards $1 per 100. Rusprint Box 7S 7, ansa s City, MO. 64416.
llSL's a-ector ~ IOSSY. 100 $4.50. Rutgers Varl·typing Servi ce .
Free Samples, ncmas Street, Rieael Ridge, Milford , N.J.

CAU CA RDS BadgeS
t

deca ls, gOOdi es\, Illustrated literature with
samples 25, . Errol nlraving Att: Kl RO, We stfield, Mass.
QSLs samples, dime. Print Shop, Corwith, Iowa.
QSL CARDS 12.so per 100 In three colo rs. Sampl es and catalol
free. Garth, ox 51C, Jutland, New Jersey.
QSl CARDS. As low as $2.50 per 100. samples tree. Radio Press.
Box 24C, Pittstown, New Jersey.
NEW! Unusual QSl ' s. Free sa mples. Johnny. P.O. B., 3SS4,
Austin 4, Texas.
EYEBALL QSL' s- SOO $2.99, 1,000 ~3 .99, delivered. Fit wallet
or purse, size 2" x 31h" . samples tee. Western, 3108' 1 X st.,
Sacramento. Ca lif. 9S817.
C.8.-WPE-QSl's . Christmas Designs. Catalogue-samp les 10<.
l ongbrook Press, Box 393-0, Quakertown , N.J.
BARGAINS • • • GERONIMO • •• Buy, Sell . Trade Electronic Equ ip-
ment. Ham, CB, test~e~r. Free copy' HEED direct ory. No post-
cards, please ••• W NHH, 1225 Hill side Place , North Bergen,
N.!.
PUSTIC CALL SIGNS. Baisden Specialties, Box 6174, seven-
nen . Geore ia.

by Tecraft

$65.95

Complete with

Crydol & Tube s

Amateur Ne t

S. Hackensack, N. J.Phone 201 ·2B8-9020Box e4

For f u rthe r in fo r ma tion. check number 5, on pai'e 110

104 • CO • October, 1964

Moder TR 20/2 1 (10-15 meter bond) 6AU6 OK . 5763
b uf /dblr. 6360 Power Amplifier. 2()'2.5 watts inp ut. Mode l
TR 20/50 (6 meter band) 6AU6 OK. 5763 bcf-db lr. 6360
Power Amp lifie r. 20-25 watts input. Mod.1 TR 20 / 144
(2 meter band o r CAP) 6AU6 Osc. 5763 buf / d blr• .5763
buf /mult.-6360 Fina l Amplifier. 20 watts inpu t.
Madel TR 20/220 (1% meter bond ) 6AU6 Osc. 5763
buf / .mult.-6360 buff mult .·6360 Power Amplifie r. 20 watn

;np ut. $39.95
Matching A.C. Powe r Su pp ly

SEE IT AT YOUR DEALER. OR WRITE

THE EQUIPMENT CRAFTERS

For Mobil e And Fixed Stations
),

THE CRITERION
CONVERTER

•• • is engineered to give YOU ec mplete
control over ALL signa ls-weak or strong,
na rrow or b road. This converter is d esigned
to perform a s an integ r a ted p art of you r
re<:e i't'er system. There is no other con­
verter on t he market like i . today.

+ A NY I.F. The 6-meter ( 50·5 -1 ~Ic. ) model a ccom­
modates any Lt. r a nge f rom 6 to 30.5 )'l e. T he t wo
meter ( 144 · 148 Me. ) an d 1 ~~ me te r ( 220·225 :Me . )
models will drive a ny Lt. r nhlre f rom 6 to 50 Me.
P r ov isio n for 2 c rva t a ls per co nve rte r .

+ MAXIM UM S ENSITIV ITY. Lowest prac tical
noise figu re ( u nde r 3 db. (or 50 or H -I ~I c . ) ass u red
by use o f premium X u v ls t o rs . Tube complement :
6D84. 6CW4. 12AT7. 6J6 .

+ MAX I.I U :\l GA IN. 1 ,u.v i nput produces 20 db
t her ma l noise quie t tna. 1/ 10 u V input produces 6 db
signal- plus-noi se to no ise rnt io. Wide o pen circui t
ga in , 30 db .

+ BU ILT-IN, power s upply so lid s t a te rectifiers .

50·54 Me.; 144·148 Me.; 220·2 25 Me.

$54.95 ea .
TECRAFT VHF TRANSMITTERS
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TECH-CEIVER 6A
6 Meter Tron s c e iv.r_Moblle_ F lxed-
Co mpact . Size; S" H,9 \t. " W. 6"D. 5\':. ... _
input with BMc xloIs, PTT . Hec , ~uv. 5399 5
tunes 49· 54 Me, AVe. ANL, s ta b le ,
s e lecti ve, speaker. WI. 9 Ibs. Less P .S. Kit $ 39 .95

PREAMPLIFIER DB-68

WPCFQ

-

ANTENNA TUNNER

Un iv er sa l AC P.S. 5111 · ..-- --­
con re c t ifi ers. Dua l HV
60DV / JOOV @ 300Ma.
2 IOW. Max. Bias 0-90
VAC. Also available $2495 Kit
c u s tomi zed. fo r Swan ,
G 76. e tc. WI . 15 Iba. WIred $ 39.95.

Wired Pres. l. d or _ 6·80 Meters . 6
triode tube sections for average 24D8

Min i_Matcher MM_l 00 gain. Tunable, bu1It-in 115VAC P .S.,
)00 watt Kit . Matches coax o r twin l e a d , illuminated dial.
end fed wi re s }1 wave 6~x6-5/8x7W'. 91. wt, 10 Ibe. 1 yr.

~ o r multiplies to 50-75 parts warrant y. WRL Import. $399S
ohm coa x. Xmttr. output ,
Stee-l c a s e . 4x5x4". 150 --------------------------------------$10

9 5
watts 5 8 , lOOCW, 7SAM. • WORLD RADIO LABORATORIES, Inc.

WI. 3lbs. 34 15 W. B'dway • Council Bluffs, 1.1.
A ll Band Ve rt ic al - Self suppo r ting . Tunes to Leo. sen me d irect n WVG Vertical n Mu ltl.Pak P.S .
any cmctece band 10 through 80 meters. De- Anlenna Tuner 0 08-68 Pr~mp n 'F"R££ Cala loque
signed. to be fed with 52 ohm coa xi a l cable. Add 10 my Cha rg e-A.Pla n 0 Check enclosed n FOB
Maximum power IKW AM. 2K W PEP. O ve ra ll wit[ C-8-4
height 18 ft . ·Post pa ld ( Co nti ne ntal USA)

MK.II

WVG

Your personal ct­
tentton i s a "must"
at WRL. Our 18 hams
are a t yo ur serv ice
day o r nHe. Write,
pho ne, o r wire.

Leo I. Meyerson,

*Postpaldl "MULTI-PAK" PSA-63
$159 5

.............................................................................

............. ......... ........................ Stc te . -
on page 11 0

WRITE FOR OUR F RE E F L Y E R & L i ST OF
OVER 1.000 PIECES OF QUALI T Y RECON­
DITIONED EQUIPMEN T - TERMS - T RAD ES

For furt ht'r information . check

Name

A dd ress

City
number f8.

............ ...................... Call

•

TElREX ROTATOR·INDICATOR SYSTEM MODEl TS250·RIS
Ma .t Fe ed . Thru Rotator $25000
For Safe, Easier, Installation I 51",01

• 1300 INfLBS ROTATION TORQUE 'lO~ tl.~~~~\llt) \(1l.10'l AlS ; 0 •

• SELF LOCKING BY STURDY WORN GEARS S'(S1UI.- TS325.RIS $325-
• SElSYN AZIMUTH INDICATION 1 • ,",oOol led TS435-RIS $435-
- ACCOMMODATES 2" 0.0. MASTING "~ llot.\O'~ T$535.RIS $535
• MAllEABLE CAST MASTING ClAMP SUPPliED \)e\iqnetl ~G\1\ TS585-RIS $585,
_ OUTPUT SPEED APf'ROX. 1 RPM \ ,triGf1tl.
_ WIll FIT INTOOR OtITD A 6" SIDED TOwtR L 1)1I1- - TELREX LABS.
Wrilt l.r FREE 'us D.mibinl ttl.,_" .nd M'Mln., ASBURY PARK, N.J•

For further information . eheek number 47 . on neee 110

._----- ----------------------- --- ----- --------------- ------ -----_.
Dear OM:

Enclosed please find $ fo r Yea r(s)

Subscription to CQ. The Radio Amateur 's Journal.
o NEW: Start wi t h rssue.

o REN EWAL

•
Name Call .-
Address ..

co
14 Vanderventer Ave.
Port Washington, LI.,
N.Y. 11050

City........ ... .... ... ... ........... ....... .. .Zone State .

Roles: 1 Year....S5 0 2 Years S9 0 3 Years S13 0
Pan-Amer ican and Foreign Add $1.00 Per Year Postage.

•------------------- --- ------ --- ---------------- --- --------------_.
October, 1964 • CO • 103
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755-2 on 160 [from page 42J

read ing from 1.8 10 2.0 me, for 160 meter U sc .

As 1 had a 4.555 me crystal on hand 1 shoved it
into the 2A socket a nd thus tuned from 1.4 to
1.6 mc in the broadcast band, The preselector
does not tune so well here and the fi llers don',
do a thing for roc k and roll. but at least 1 ca n
get news and weathe r!

After using this setup for a few months I have
decided that it wo uld have bee n better to have
used larger capacitors at S;\ and 5 , . allowing
better response of the preseleetor on the lowest
segment but at the time I was think ing more of
the top segment of 160 where I have hung ou t
for many years, The general operation compares
quite well with the o ld 75A-4 and I'm sure that
th is isn't had. _

Fairy Tale Urom page 35]

ca rd: " I have an advanced stage of the same
malad y. Your son was bitten by a Scorpius
Rundjunkus (a radio bug to you ). T here is no
cure. Temporary respite can be effected by at­
taching complex elect ronic gear to both his
hands for certa in periods of time. A fter these
treatments he will speak for brief periods, bu t
the malady always returns, and the treatment
must be repeated agai n and again. By the way,
wha t is your son's name?"

"Bamlet" answered the father, "or Ham for
h I ..s or ,

And tha i. kiddies . is how the fi rst Ham got
bitten by the radio bug. -

He lp Wanted
If you could read some or the leiters and personal com­

ments that we (you and I) receive about the help we
are able to render through the pages of this column and
your helping hand, you would take a bow. My thanks
to any and all of you that take the time to help those
less Iortunate than we . Here is a new list of hopeful
aspirants.

Marvin L Howe, 7447 faa , Wich ita, Ka nsas. 6721 6.
wa nts he lp with code a nd to give th e test . The phone is
J A 4-t1~1~ .

Don Carter, 2M90 Sand Creek H ighway, Adrian, M ichi­
ian, Phone: 26~-7M21l needs help with code and theory .

John Hess J r., 63~ Plymouth Avenue N., Rochester ,
New York nerds help with code and theory.

If you need help with any problem write it down and
if I can answer the m I will eventua lly get around to
a nswe rinv:. if no t , I will put your name in the co lum n
a nd then you have t he wor ld wide a ma teur fraternity
to he lp. Please !>Cnd a stamped self add ressed envelo pe
fo r any Jetter requi ring a personal answer.

73, Walt, WH eV

that is needed is a klY!iotron for the band and I'm o n.
The prohlem is that there is no one on those ba nds ex ­
cept during the cont ests pe riods. Excittng low hands???

" 73 a nd keep on plul:ll;na u.h.I. a nd v.h.f. Stnceretv
Jim.. • , age 13:'

J im, there must he a few of all kind.. to make our
hobhy as interesting a .. possible. Let's be gtad that every
one doesn't try u .h .f . although there is room for many
more on the u.h.f. bands. We won't be able to talk to a
new city or state unless some one is there and on the
air. W hen we get the right kind of people on the bands,
the n and only the n will records tum hie. Encourage t his
with our own efforts.

Novice Urom page 82}

HOLLAND MT.

OAK RIDGE. NEW JERSEY 07438

Telephone (20 1) OXbow 7-4246

SIMON SIDE BAND CO.

ANNOUNCES

SSB 6TRC 6 METER

TRANSMITTING CONVERTER

SIMON SIDE BAND CO.

$28950

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

* Built to commercial specs for continuous
service

* Power input. 175 walls PEP on SSB and CW, 90
walls AM FM RTTY

* Self contained, heavy duty power supply

* Virtually TVI proof (all radiated spurious down
B5 db as per EIA specification RS·152·A)

* May be driven with any commercially built 14
me exciter

* Uses ultra linear 8117 in final
* Exceptionally qu iet blower incorporated
* No external swamping Pads requ ired- exclusive

50 ohm load at input
* Choice of co lors, two·tane grey or grey and white
* Illuminated plate current mete r
* Efficient Pi network output
* Frequency select switch doubles range of 14 me

exciter (se cond crysta l opt iona l at $3.95)

* Uncondit ional maney-back guarantee!!!

SPECIAL MODELS AVAilABLE TO COMMERCIAL USERS
FROM 40 TO 160 MC

D IRECT FACTORY SALE PERMITS TOP COM MERCIAL
QUALITY AT COMPETITIVE AMATEUR PRICE. IF
YOU'RE CONTEMPLATN G SIX METER SSB, YOU OWE
IT TO YOURSELF TO TR Y THE SS B 6TRC. SEN D TO ·
DAY FOR CO M PLETE SPECS AN D IN FO TO:

t '<.r further in forma tio n . c heck number 34. o n paltt' 110
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CO l i lEC IHfNllCAL BOOIKS

-

-

CQ ANTHOLOGY r
We've looked back t h rough the years
1945·1952 and assembled all in one
place t he art icles that have m ad e a
lasting sti r . The issues containing
most of t hese articles have long ago
been sold out and are unavailable.

CQ LICENSE GUIDE

2 12 p ag es o f everyt hing the Am a t eu r
must h ave to get h is l icense and
p rogress toward th e general class
t i cket . Plus many add it ion a l p ages of
lIital in fo rmation far t he ham operator .

en we.....
ou"",

u- ...... _ . .......

ANTENNA ROUNDUP

A common denominator for all ham
stat ions is the antenna. Here at last
is the cream of antenna in fo rm ation
packed into a 160 page book. Forty ­
seven information·packed a rticles th at
w ill dispel much of the mystery sur.
rounding antennas .

THE NEW RTTY HANDBOOK

A t reasury of vital and " ha rd t o g et"
in fo rm a t ion. Load ed w ith equ ipmen t
schematics, adjust ment p rocedures,
etc. A valuable asset to both the b e­
ginning an d th e experienced RTIV' e r .
Specia l sect ion in getting started , a ll
written b y Byron Kretzman, a well
know n aut hority in th e fiel d . Fi rs t
p rinting sold ou t. Secon d print ing on
hand.

I
I
I
I
I

,,
I,
I
I

I
I

••
I
ISales Tax

Address . _

Nome' _

COWAN PUBLISHING CORP.
Book Divi lion
14 Vanderventer Avenue
Port Washington , L.I ., N,Y, 11050

CQ ANTHOLOGY I $2.00 0
CQ ANTHOLOGY " 3.00 0
ANTENNA ROUNDUP 3.00 0
SIDEBAND HANDBOOK 3.00 0
V H F fOR THE RADIO AMATEUR .•..... ....... 3 .50 0
SURPLUS SCHEMATICS _ 2 .50 0
CQ LICENSE GUIDE 2.50 0
" N EW RTTY HANDBOOK" ... .............••.... 3 .95 0
MOBILE HAN DBOOK . 2.95 0
elECTRONIC CIRC UITS HANDBOOK 3 .00 0
UN LIGHTED GLO BE 19.95 0
ATlA5 15.00 0
CO DE RECORD 3.50 0
REGU LAR LOG SHEETS (100) 1.00 0
SSB lOG SH EETS (100) 1.00 0
HAM'S I N TERPRETER ........ ..............•••...•••. 1.50 0
TVI HANDBOOK .......... ........•....••....•••... 1.75 0
BINDER- YEAR W A NTED .... .••. ....••....•..... 4.00 0
OX ZONE M AP ............... ..••....•_ 3.00 0
DIODE SOU RCE BOOK 2.50 0
USA-C A REC ORD BOO K ... .. .....••••...••• 1.25 0
SIRS: My eh eel; (money order) for $, _
is enclosed. Pleose send the following i tems to:

City' .,--.,--_ Zone Stote'_ -,---,-- _
New York City Residents add 4%

MOBILE HANDBOOK

Th is new M obile H an d boo k by B i ll O rr,
W6SAI. h as been getting raves from
top ex p erie nced m obil e operat ors .
Written for adv an ced , as w ell as be­
g innin g m ob i le o pera to rs , m u ch of
th is in fo rm ation ca nnot b e foun d
an ywh ere els e. Th is is N OT a cc rtec­
tion o f reprints .

I
I
I
I
I
I
I
I

1. - - --- - - - - - --- - -- - - - - 1

,
I
I

I

I

.------------------------------ -,

CQ ANTHOLOGY II

SURPLUS SCHEMATICS

Top favorite CQ articles from 1952 to
1959 . . . inc luding some you m a y
h ave m issed • • . co m pi led into one
new in forma t ion -packed book! N o
more need to t ry t o locate sold o ut
back copies o f CQ. Th is An t h o log y
inc ludes past a rticles o f l ast in g in t e r ­
est to every am ateu r rad io enthusiast .
Ov er 250 pag es o f text. Over 75 d lffer­
en t art i cl es . A d efinit e Must fo r you r
shackl

SIDEBAND HANDBOOK

Th is is a book literally loaded w it h
schematics for all t h e current ly p c p u ­
la r p ieces o f surplus gear . M ost a rn e ­
teurs a re we ll a wa re o f the p rob lem s
encou ntered in p urchas ing seemingly
in exp en s ive surplus u n its, only t o find
that n o schematic d iagram is ava il ­
ab le. Trying to fig ure o ut the ci rcu itry
cold t u rkey can be m any -t imes m ore
d ifficu lt t h an t he m ost Involved puz ­
zle, and purch as in g a s ingle Inst -uc­
t ion book can r un as h igh as $3.50.

W r itten by Don Stoner. W 6TN S. who
w as a lmost one full yea r in t h e p rep·
a re tto n o f t h is t errific volum e. Th is is
not a t echn ical book . It exp la in s s ide­
ban d, showing yo u how t o get along
w ith it . .. how to k eep you r r ig wo rk­
ing r ight . . . how t o know w h en i t
isn ' t • . . and lots o f h ow to bu ild-it
stu ff g adg et s, r eceiv ing adap to rs, ex­
c iters, amplifiers.

If yo u a re, o r are p lann ing t o be a
VH F operato r, you can ' t afford to be
wi thout t h i s dynam ic new h andbook
written especially for rou, Filled f rom
cover to cove r w ith al new and o r igi­
nal construct ion m ateria l pres ented
so you can understan d it. Written by
Frank C. J on es, W6A.JF, nation a l ly
acclaimed for h is VH F p ion eer ing .

VHF FOR THE RADIO AMATEUR

---

'"
St~eb~n~

h~nH .. ~
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Try th is sample and you 'll agree " Instant letter ing" is the
eas iest , quickest way to get profess ional lettering you've ever
seen. Se lf ,adhes ive letters prin ted on a spec ial plast ic sheet
are just pressed down into posit ion on any equ ipment. draw.
ing. schematic, etc. Transfers instantly to practically any sur­
face. Looks like printing.

AVAILABLE IN THE fOLLOWING SETS AT $4.95 EACH
• TITLES fOR ELECTRON IC EQUIPMENT

• TERMINA L & CHA S SI S MA RKING KIT
• METER & DIAL MARKING KIT

With these three kits you can comp letely mark prototype etec­
tr onic equipment f rom component parts to finished control
pane l and meters - and make them look li ke fin ished produc­
t ion equ ipment.
In stock at leading electr onics distr ibutors or direct.

SEND FOR FREE SAMPLE AND FOLDER

T HE DATAK CORPORAT ION
63 71$t STR EET • DEPT, 612-2. GUTTENB ERG, NEW JERSEY

For further infurmation, e hee k n umber 32, o n page 110

A REVOLUTIONARY NEW METHOD FOR
MARK ING ELECTR ON IC EQ UIP MEN T

TP2

Because you've got to SEE it to BELIEVE it
.. .... we will send you a FREE sample !

~....~ I

HUNDREDS Of TOP OUAL ITY
ITEMS - 11.«...lu 1'I. Tr, nlmltt...n .

:\1I M'Ofl horu'. , Trlnllofmt-fl. I'lJOI' t-f fol uppll t-I ,
I n. t-rl t-n , :\I el ...n . I'hon t-I . Anlt-nn, •• Tnl
~:'l"l l>ln t-nl . Ind ll'ltun , .'l lt t-fi. A lupll tlt-fl ,
1 1 ~ 1. IIf'U , ( 'om rrl t-n , ( 'ontrol HOXfI , :\Iolon.
lJ )"IlI OIOIOfi . lIIu"' en. I' ,blt-. K ..n n. CIJOklfl,
ll l lJ, l ~ eU . ~" l lC hf':I . t-I r .• rIC . :o; ..n<1 for FREE
CATAlOG- Dut. C,O.

INVESTIGATE IMMEDIATELY I

Po rt Arthu r
Texas

LEARN ELECTRONICS

esta blished in 1909
Po rt Arthur College

Prepare far the futur e as a technician
in commun ications, telev is ion, and In­
dustrial e le ct ron ics. Dormitory on eem­
pus. FREE placement service .

t'or rurtht'r tnrormauon. cheek number 31. on

F or further tn rormatlon. eheck n umber 33, on paee 110
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ALLIED
now at a new low price!
knight-kit'150-Watt AM-CW Transmitter!

GET TOP WATTS -PER-DDLLAR
• 150 Watts Peak AM /CW Inpu t

on 80 Thru IO-Meter Ham Bands

• Controlled-Carrier Modulation
for Maximum Audio

• Stable vro with Pla neta ry
Drive, " S pot" Switch

• Clean, Chirpless Keylng­
No HV Across Key

• Thoroug h TV I Shie ld ing,
Filtering , Bypa ss ing

• Adjustable Pi-Network fo r
40 to 600-0hm Antennas

ORDER
TODAY

ONLY

on ly $5 down

T-150A 150-Watt Transmitter Kit

r.AISED ar rHE LEADING HAM JOURNAU'

latest ve rsion of the rig acclaimed by
satisfied owners everywhere. l oad ed
wi th features to put out a sol id signal
t hat really punches t hru the QRM.
Cont rolled -car rier screen modulation
for fin e a ud io qual ity with negligible
distortion, plenty of mike gain and
top "talking power." Rock-stable VFO.

f ully calibra ted for 6 bands. has ill umi na t ed scales ,
becktesh-tree planetary drive, and spot switch to let you
"zero-in" without putting a signal on the ai r. a -stage
sim ulta neo us-ca t hod e keying circuit offers clea n CW
for break-in work- ideal f or contests , traffi c and OX
chasing. Peak A M/ CW inp ut s. 150 watts on 80 thru
10 m eters. 20 watts output on 6 m eters. Other h ig h­
lig h t s: Smgf e- k n o b band-switc t ung , ad j u s t a b le p i­
network for 40 to 600 ohm a nten nas; VR tube in B+ of
VFO oscillator; b uffer stage for isolation: standby, re­
m ote standby and power takeoff plugs; power supply
using 2 silicon d iodes in tult -wave voltage d oubler (saves
fi lam ent power and elimina tes heat): heater/plat e volt­
age takeoff to power auxiliary gea r, p l us 117 v , for
a n tenna rel ay; PCIM mike connector; key jack . With all
parts, wire , solder instructions and handsome gray satin
metal case, 8 '12 x 17 x 10'12-. Less m ike. key. crystals.
For 110·125 v, 60 cycle AC. 35 lbs. 199"
83 YU 409GA. T-150A Transmitter Kit. only

Name;-;;= _

--- ------------­ALLIED RADIO
tOO N. W estern Ave•• Chicago 80. III .

Ship me the following:
•o T-150 A Transmitter Kit 83 YU 409GA

o P-2 SWR/ Power Meter Kit 83 Y 627GA
o P·2 SWR/ Power Meter Assembled 83 Y 546GA

$ enclosed (check) (money order)
o Ship on Allied's Credit Fund Plan

-.
I
I
I
I
I
I
I
I
I

I Add,... I
I City Zone State I
~-----------------------~

•I
I
I
I
I
I
I
I

ONLY

satisfaction guaranteed
or your money bade

Use the ALLIED
Credit Fund Plan- .

'over 24 months to pay)

ORDER TODA Y FROM

ALLIED RADIO

Popular P-2 SWR/Power Meter Kit
Now! Get the most from your transmitter
and antenna ! Th is easy- tc-buitd "in­
line" SWR/power meter measures rela­
tive power led to antenna and standing
waves reflected back from it. lets you
make your own matching ad justment
between line and driven elements for

maximum RF. features flexible two unit design(coupler
and indicator units) with 4-foot shielded connecting
cable; has coax connectors : full KWcapacity: can be
left in line as constant monitor : reads SWR from 1:1
to 20:1: accuracy better than 10%: negligible insertion
loss: for unbalanced SO-72 ohm lines. Amateur and
C8 ; rlnge from J.8 to 432 mc; has sensitivi ty adjust­
ment: no AC power or batteries required. Coupler .
2 x 5 x2~· : indicator, 2~ x 6% x 3-. Complete with all
parts and instructions. Shpg. wt. 3 lbs. '1595..", t 621GA. P·2 Kit . only .... . .. .
83 Y 546GA. As above. but Iactcrv-assembted $19.95

F u r Cu rt h(' r informa tion, c beek nU IIllot'r -14. on llllj,l"e lln
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THE NATIONAL HRO·500 RECEIVER

o
o

-e
. -

generat ed by the frequency synthesizer.
5. Dial Calibration and accuracy over the entire tuning
range is one kilocycle, em ploying a linear VFO and
National's famous PW epicycl ic d ial mecha ni sm. 1 Kc
divisions are IA" apart, allowi ng easy interpolatio n t o
200 cyc les or better. VFO tuning rate is ident ical on
all bands.
6 . Stabi li ty: The HRO·500 employs a 500 Kc reference
crystal st anda rd, output of which is synthesized and
phase-locked t o produce crystal -stable high frequency
oscillator signa ls. The VFO is electronically regulated.
Th e use of t ransistors throughout practically eliminat es
internal heat generat io n. l ong t erm st ability from
turn-on is better than 100 cycles over any t en -minute
period, incl uding supply volt age variation of ::!: 10 %
and ambient tempera ture variations of 30° C.
7. Selectivity: The HRO-500 employs a tunabfe six­
pole filter t o meet any selectivi t y requ irement. Band­
widths available are 500 cycles, 2. 5 Kc. 5.0 Kc. and
8.0 Kc .. . the widest se lectivity ra nge ot any amat eur
receiver. Passband Tuning in t he 500 cycle and 2. 5 Kc
positions provides ease of sideband selection and ad­
jacent cha nnel interference rejection found in no other
receiver manufactured today. A Rejection Tuning net­
work allows rejection of interfering heterodynes by 60 db.
8. HRO·500 sensit ivity and noise figure is substantially

superior to the previous
standard of comparison.
all earl ier HRO models!
Amateur net price wi ll be
approximately $1000.00,
with delivery t h is fall . If
your req uirements de­
m and the finest amateur
receiver obtainable at
any price. the Na tiona l
HRO-500 is your o nly .
choice.
· Pa te nt Pending

"he Nat ional HRO·500 is t he result o f t h irty years of
improvement of the breed" From t he first HRO

' enior of 1933 t o t he present. the HRO series has
een almost legendary. Th e HRO·500 continues t his
rcud t radition, and incorpo rates im portant t echno­
gical advances resulting from National's leadership
t he field of solid sta te physics. f req uency standard­

et ten. an d frequency synthesis.
y any criterion. the HRO·500 is extraord inary.
· Design Concept: The HRO-500 is t ot ally solid state.
requency is determined by a phase-locked cryst al
nthesizerv feed ing a VFO-ccntrolled tunable IF.

imilar circu it t echniques are found.on ty in advanced
utitary communications equipment.
· Reliability: The use of transistors throughout as-

res amazi ng reliabilit y as a resu lt o f their enor­
tousty long l ife and mi nim um heat generat io n. The
RO-500 is ha nd-wi red . .. compact . .. but not
iniaturized.

· Versat ility: The HRO-500 may be operated any­
here . . . from flashlight cells. 12 volt car battery.

f rom 115VJ230V 50/60 cycle sources. Total bat­
'ry d rain is less than t hat required for t wo dial lam ps.
· Frequency Coverage: The HRO·500 covers t he en­
re VL F t hrough HF spectrum .. . Five kilocycles
rough 30 Me. in 60 synthesized 500 Kc bands. with
ue t stability and di, 1
curacy throughout its

m ing range. No need
confine operation t o

m bands only • .. t he
RO·500 provides total
verage of MARS, corn ­
ercia l, f oreign broad ·
st. marine. VLF corn­
unicat ions, t est and
p er i m ental treq u en ­

es. All req ui red het er­
yne f req uencies are

NATIONAL RADIO COMPANY, INC.~ 37 Washington Street, Melrose, MaIS. %1T&
World Wide Export S.les: Ad . Auriem• • tec. , 8S Brc.d Street. NYC Canad. : rn-re rAssoci. tes, 81 Sheppa rd Ave. W., Willo_dele, Onterio



33~% HIGHER POWER INPUT
-with this new beam power tube

Ir power was never easier.

trial Tube Distributor.

"Full input to 60 Mej reduced input to 17S

leAS Operatine Cond itions
(Healer voltage range, 6 to 7.5 volts)

For tech nical bulletin on new RCA-6146B
wr ite: Commercia IEnaineering, Section J·tS·
Electr on ic Components and Devices, Harriso

1

1

PI.
I"
W.

3S

23

3S

Plate
Diss l·
pation
Watts

7SO

600

750

DC Plate
Volts

Class of
Service

SSB

Class C AM

Class C CW

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 ar.d increase your power
input in these services by one-thlrd, A sing'. :Jbe takes up to 120
watts plate input, ICAS, two take nearly a qusrter kilowatt!

What must you do? You simply pull OU' !"o oid tube. Plug in a
6146B /8298A. Increase screen voltage sliehUy Then load up. All you
need then is the extra reserve in your t.cwer sUpj)'y.••

And there is more about th is tube than' I"'t high power. "Dark­
Heater" design lengthens heater life-makes It possible tor the tube to
deliver fu ll power output over wide swing, in heater-supply voltage.
Plate dissipat ion rat ing exceeds any desi I', in the 6146 family. And
when th is new tube operates at 6146 plate 'put, Iii expectancy goes
up substant ially.

Install RCA·6146B/8298A's. Increasing \

Available from your Authorized RCA In

st Trusted Name in Electronics

--
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