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more fun out of ham radio by

N ow's the eime to do ie!

verrer. See how easy it is co get

going co VHF wieh the 625-I.

Collins 625-1 VHF Conven er can be your "Open, Sesame" co a whole new world (and beyond! ) of

excitement and pleasure. D The 625-1 gives you a full 8 me of band width. You can transmit and

receive on 6 and 2 or HF wi thout changing cables. All }'OU do to get on VHF is fl ick the switch.

You're away from the crowded lower bands. You'll be able co share in some of the new VHF adven­

rure . . . moon bounce, Oscar III . . . D You can usc Coll ins 625-1 co cover 49.6 co 54.2 and 143.6 ro

148.8 me (crystals for amateur bands provided ) . If you have the KWM-2 or 5/ Line, you don' t need

an addit ional power supply. One more feature .. . ehe 625-1 is compatible with most equipment

operaring in the 14.0 to 14.2 me range. D Visit your Collins

disrr ibucor and ask him co demo onstrare the 625-1 VHF Con-

For f urthe r inform ation. l"h('('k numher 51) , o n Jlftlle 110



Unconditional Guarantee is proof of the maker's absol ute confidence in his product .. ,
and PR Crystals have been UNCOND ITIONALLY GUA RANTEED SINCE 1934.
You're not tak ing the slightest chance when you put PRs in your rig, for you'll have
the fine st rad io fr equency contro l that money can buy! PR Crystals arc made to
PERFORM .. . unde r good conditions and bad. They have that ext ra measure of sta­
bility and dependability BUILT-I N, tha t guarantees years of outstanding performance.
Get PRs today from your jobber.

AMATEUR TYPES
fundamental, PR Type Z·2
Freq ue ncy Ra ng . ' in Kcs. : 1750
to 2000 11 60MJ ; 3 ,500 to 4 ,000
f8 0 MI; 7 ,000 t o 7 ,425 14 0 M) .
8,000 to 8,222 12M); 8,334 10

9 ,000 16M!.
Rugged. Low dri ft. fundamen­
ta l o scillators . High activity
and power output. Stands , up
under maximum crystal cur­
rent s . Sta ble. lon g- la sting;
± 500 cycles $2.95 Net
(A ll Z-2 C rys ta ls ca l ib r a t ed
with a load of 32 mmfd.)

AMATEUR TYPES
Third Ilvertene, PR Type Z·9A
Hermeti call y sealed ; cal l­
brated 24,000 to 24,666 and
25,000 to 27 ,000 Kc.• + 3
Kc.; .050 " pins .. 53.95 Net

6 MeIers. PR Type Z·9A
F ifth o vertone ; for o pera­
ting directly in 6-metcr
band ; hermeticall y se a led ;
calibrated 50 to 54 Mc., ±
15 Kc.; .050 " pins.
.. .. .. . . . . . . . . 54 .95 Net

Type z-i , MARS and CAP
Official assigned frequencies in
the range . Ca librated to .005 %.
1600 to 10000 Ke. .. 53.45 Net
Type 2XP
Suitable for converters, experi­
mental etc. Same holder dimen­
sio ns as T ype Z-2 . 1600 to 12000
Kc., (Fund .) + 5 Kc. 53.45 Net
nool to 25000 Kc. (3rd Over-
tone) ± 10 Kc $4.45 Net

Type Z·6A, frequencyStandard
To determine band
edge . To keep VFO
and receiver properl y
calibrated. .050" pins.
100 Ke. . . . . 56,95 Net

PR· l00 Transistorized Oscillator

With P Ro! 00
yo u can check
harmonics at
100 Kc. inter­
val s through
54 Me. A pre­
cision o scil ­

lator, full y wired. ready to install . Includes a
Z ·6A C rys ta l. Power requi rements: 12V DC
((J 14 M u. Oscillator output connects to re­
ceiver antenna, high side. Base is 1-7/8 x
2-1 3/16 inches. Negligible mou nting space
requ ired. Weighs 2 ounces $ 12.95 Net

ORD ER fROM YO UR JOBB ER

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.
PRICES ON REQUEST.

For f u rther in fo r ma t ion . check number 1. o n " aKe 11(1
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Every year for 31 yea rs, Hallicrarters has engtneered
m ore h igh performance a m a t eu r radio equipment
tha n a ny other manufacturer in the world. For
t he las t 30. we've had to fight every inch o f the way.

5t h &. K08tnt'r" A\leos., Chlcallo, III. 66624

In n .B. we h ad Jess t h a n a d ozen com pe t itors.
In 1964 we have over t wo d ozen (a t last cou n t).
Naturally, t hey all want to be t he leader.

halbcraliers

Early in the game, we learned t hat s tayin g
ahead of the crowd wou ld d epend o n two things :
Ded ica tion to t he n eeds of all a m a teu rs; and
very su perior. twoeressive engineer in g.

So it's n o coi ncidence that o u r S R. 150 and
S R· 160 a mateu r tr'anscehvers alon e offer both
Rece iver Incremen tal T u nin g a nd Amplified
Au tomatic Level Con t rol. Or t h a t we
m anufac tu r e 19 products to answer an}' Gmaf(Jllr
req ulrement , w h ile ou r largest co m pet ito r
m akes fewer t h a n h a lf that n umber.

...!:!: flfIt':(y /hPN'j'h

Ct£"y'/'flN/flJh:i" ~

you
have

C ~ ~J.I
---

to try
•twice

as hard

• liT-44 Transmitter

• SX-t17 Rece iver

• liT-45 Amplifier

• SR ·1 50 Trarisceiver

• S X·122 G .C. Rece iver

When
you're No.1,

P.S. We'll sen d }'OU com p lete specifications t wice as f as t, t oo!
Export: International Dlv , Herucretters. Canada: Gould Sales Company . Montreal, P. Q.

For- fu r t he r infor m a t ion . cheek number 2. on PB&,li! 110
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L
ST month's ZERO HI.' s di scussed a proposal
by Popular Electronics to a llow opera ting
privileges on pa rt of the 2 meter band 10

C Bers. In a nu tshell. we don 't like the idea . and
held lillie back in telling you so.

A b o . Janua ry ZERO AlAS proposed the incep­
tion o f a n "Engineers" class of license for the
ex press purpose of promot ing technica l advances
in amateur radio above 420 me. w e proposed
tha t the license be "code-free," and tha t a very
stiff technica l exam (similar to the Extra-class
exa m) be admi niste red 10 preclude the possibil­
ity o f the license's turni ng in to a "C b-type"
license.

" further proposa l was made. too : Extend
"Enginee rs" class privil eges 10 holders of the
First C lass Radiotelephone license who desired
to exper iment amate ur-sty le on the ham ba nds
above 420 me.

Ea rly response to our Janua ry Z ERO BI...s is
ra ther confused, to say the least. As th is is writ ­
ten (J anuary K) over 40 letters have been re­
ceived, expressing comments ranging from
" Bravo !" to "G o soak your head!" Well. we're
not about to soak our thick Scotch head, bu t thi s
month, let's try to answer a few of the more
pointed com ments received .

From K2DDK: " Here we go aga in !
"C Hers on the ham hands (even "420 mc and

li p") is somet hing I'll fight a ll the way. Wh y'?
Beca use I ) the ham ba nds a rc for hams, 2 ) give
a ny spec ia l grou p an inch and they'll take a mile .

" You think not" The Technician class license
is a n exce llent case in point. In its or igina l con­
ce pt it was an excellent idea. Take al l those who
are technica lly incli ned but lack code qua lifica­
t ion a nd put them '220 mc and up' with all privi­
leges. Sound familiar?

'T hen what ha ppened? I' ll tell you . They
squawked tha t they had a license they 'could n't
use' because I) no commercial gear was to be
had, 2) the re wasn't enough activity on 220 me
and highe r. T he y felt cheated. The commercial
ma nufacturers, on the other hand, saw a vast
unta pped marke t in this 'new breed ' but hesi­
ta ted about the production troubles and expenses
involved in turn ing out gear for 220 mc and
higher. The y would much rather put out gear
for 6 and 2 meters where their problems are
fewer and their profits could be higher. The
combination of these two groups (out essentially
for the same thing) produced the opening of 6
and late r v.z of 2 meters to the Technic ians.

"Even now, pressure is being brought to bear
to hand over the other half of 2 mete rs to the
Techs. And many long range planners in their

ZERO
BIAS

--

ra nks have eyes on 10 meters as well . Where
will it end '!

" And now you want 10 let another vast hoard
of in terlope rs into our ba nds. No thanks, o ne
group masquerad ing as technicians (small ' t")
is enough to conte nd with . Let's not fight for
ince ntive lice nsing with o ne hand wh ile the other
hand opens the floodga tes to ha lf-hams. \Ve m ust
a ll be full- hams if we a re to survive in thi s chang­
ing and crowded world .

"T he idea of lett ing ha lf-qua lified persons in
the ham bands has meri t .. , when suggested by
the editor of POpU/(JT Electronics; but not when
uttered by the editor of CQ! J ust whose side are
you on, anyway?"

Obviously (from Janua ry Z ERO BHS), we're
very much against C Bers on the ham bands, too,
AI, but it seems that you've been very q uid to
classify anyone wi th poor or no code copying
ability as a "C B-Type." Perhaps a quick poll on
75 or 20 phone some weekend just might tu rn
up a fair num ber of "C b -Types," by that
sta ndard .

"G ive, , , [them] ... an inch and they'll take a
mile," you say, Funn y, my ham radio history
book doesn't say any thi ng abou t any group tak­
ing any thi ng. As far as the Technicians a re con­
ce rned, never has there been any serious Tech­
nic ian lobby for expansion of their privileges.
A ny ex pansions of privileges have come either
by way of A RRI. petition or FCC rule mak ing.
G ripes should be directed 10 them.

Let's not a llow our prejudices 10 blind o ur
reason. Ham rad io has a lways been a progressive
hobby: let's not close our eyes to a cha nging ama­
te ur situa tion.

From \\'A~EFS: '' . . , The five word per min­
lite requi re me nt for the technician license is in ­
credi bly simple and I fail to imagine how anyone
with the intelligence to experiment could en­
counter d ifficulty in thi s rega rd . However. it is
conceivable that some may object to thi s require­
ment o n the grou nds that it is a discipl inary one
and unnecessary to their purpose . . ."

Lloyd. it is not our fee ling that 5 w.p.m . is
impossible to a ttain for a large nu mber o f fellows
but rather tha t it is just enough of a deterrent
from obtaini ng a Technician license to cost ama­
leur radio the services of a potent iall y va luable
investigator. We are among those who feel tha t
in SOIll I' specialized cases onty the code req uire­
ment is an unnecessary disci plinary requirement .

Fro m W II2G F\': " I think the suggested new
class of licensee should know the code and be
familiar with emergency procedures. "

Excellent suggestions! To require at least the
knowledge of the code (though not necessa rily
at speed) is not too much to ask of anyone. The
reason is not so much to limit the number of
applicants, but rather to aid the licensee in con­
ducting whatever experiments he may fi nd inter­
esting. Emergency procedures, of course, are
bas ic to any of the radio services, and though it
is ha rdl y likely that much emergency wo rk would
be done above ~20 me, the possibili ty exists and
should not be overlooked. Dick, K2M GA

4 • CQ • February, 19 65
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Tune In On This New Electronics Slide Rule With
Self-Training Course

IPI.... Prfy,l l

to: Cleveland Institute
of Electronics

1776 East 17th St ., Dept. CQ-I 04, Cleveland, Ohio 44114

o Please sene me your Electronics Slide Rule with seu­
Training Course and top-grain leather carryinl case.
I am enclosinl $14.95. (It not fully sat isfied after
IO·day trial , CIE will refund payment.)

o Please send descr iptive brochure only.

Name -;;;;;""-,;;;;;;;- _

SEND COUPON TODAY

a ny questions , In no time at a ll, you'll be using
s pecial sca les to solve complex prob lem s d ealing
with reac tance, resonance , AC a nd D C circu­
itry, etc, And, a s a n added bonus, you can use
this rule for con ven tiona l com p u ta t ion, too.

T he e I E E lectronics Slide Rule is no toy, no
gadget, It is an a ll-metal, 10" precision measu r­
in~ ins t ru m en t that's made to our rigid speci fi ­
ca t ions by one of the country's leading slide rule
manufacturers. Slide Rule, Self-T ra ining C ou rse
and handsome top-gra in leather carry ing case
, , , a ll yours for j ust 14 .95 , C leveland Institute
of Electronics . 1776 E. 17 t h St., Depa rtment
CQ -I04, Clevela nd , Ohio 44114_

Address Cou nty~ _

The Electronics Shde Rule wuh Self·Traming
Course IS av.ulablc only from CIe\dand Insutute
of Electromcs, and I" cov ered b)' C IE'!. ell.c1u~i \e

" S.;I tl\fac t ion w arranty." Order II no.... ", use it
for ten fu ll days. Then , if .'"ou·r~ flo)( wmpll'ld,·
$4lrisjinJ, you m ay return the Slide Rule .... uh Self­
Training Course and CIl:: will refund full payment.

SATISFACTION Warranty

Once you've seen CIE's Electronics Slide Rule.
you'll know why hams across the cou n t ry call
it the most useful , practical tool they've come
a cross in y ea rs. It's perfect for adjusting your
ri~ ... for d esigning test circui ts ... for figuring
coil wind ings , d b's, operating: frequenc ies, re­
sistor sizes a nd power ratings, proper ind ucto r
and capacito r sizes . . . for accurately matching
antenna to final.

You'll be a mazed how fast a nd easy it is to
lea rn to use this terrific NE\V slide ru le. It
comes compl e te with a fully illust rated AUT O·
PROGRAMMED Instruction Course. You will
receive four lessons a nd be entitled to the l::J(>TV·

ices of CIE's exper t ins t ruc tors for answering

February, 1965 • CQ • S
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.Array"

" T ig - Array ' : a di rec t de scendant of
the Wo rld Fomous TA·33 Trop·Moster
a nd fea ture s to p three band perfo rm­
once on 10, 15 ond 20 meter s, rugged
Tre p-Mes ter co nstruc t ion and power
rot ed to 750 wolt s AM ond CW, 2000
wolts P. E.P. on SSB (input to finol
omp lifier).
" Tig . Array" util izes the All Metol
Enc losed Trap pioneered ond devel·
oped by Mosley fo r the most depend.
able multi -band ope ra t ion. Here is the
perfec t an tenna fo r the radi o a mateur
operating med ium power.

MODEL MP - 33

SP ECIF IC ATlON & PERFOR MANCE
DATA. BELOW. ARE FOR A BASIC
MP · 33 " TlG. ARRAY·· ONLY .

======~.~M~A;X. EL EMENT . 25 ft.
~ BOOM LENGTH· 12ft.

• WIND LOAD· 961 bs.

~ VSWR· 1.5/1 or bett er,
• FEED POINT.500 hm.

• FWD. GAINa up to 8db.
~ FRONT to BACK. 20 db.

/;

/

/

A familia r s ignal on t h~ bonds is thot o f Carl Mo s le y,
W0 FQ Y, bo tter known , pe rha ps , as T he Old Man Him.
s e lf. Those of you who ha v e wo rked Cod re ce nt ly have
be e n curious about The \lystery An tenna he has been
using •• •• HERE IT IS •••• TH E ALL NEW MP a33
" T iga Arra y" mod ified for ope ro t ion on 40 me te rs . Ev e ry
Mo s le y an tenna is installed on this forty foot towe r and
.de n s i.... ly " On The Air" te s red before the antenna is
o ppr oved for production. B. sure your a ntenna is NOT
JUS T TESTED bu t MOS LEY QUALITY TESTE-Q-!

-
-
-
-

-
--

4610 NORTH LINDBER GH BLVD. _ BRIDGETON, MISSOURI, 63044

J
U
S
T

"TlG. ARRAY" BOOSTS POWER
RA TlNG OF TA.33Jr ANTENNAS
If you o wn one of the fa mous T A-33
J un ior s •• HERE IS GOOD NEWS ••
Q ve rs io n o f "T ig • Array' s " rad iat ing
elemen t i s ovailable a s c mo di fic a­
t io n k it to •• BOOST THE POWER
RATING TO EQUAL THAT OF NEW
·'TIG·ARRAY" yet will not e ffe c t
t he func t ion of you r T A.33Jr.

MOOEL MP K. 3

$
2
4
•
7
2

" Tl G· ARRAY" IS EASILY
MODI FI ED FOR 40 METERS

"T ig. Arr a y" i s eas ily modifi e d for
opera ti on on 40 witho ut e ffe c ting the
opera ti on o f MP.33 on 10, 15 or 20.
When in s ta ll ed, MOSLEY TA.40KR
will e na ble tlT ig. Array' s·' rad iat ing
element to o pe rat e as a rotatab le dt­
pole. P o wer rated to 1000 wa tts AM
o r CW ond 2000 watt s P.E.P. on SSB
( in put to f inol am plifie r).

MODEL TA·40KR

For f u rther infor ma t ion . check number 6, on page 110
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want
I
I

ENNA FOR YOU ?
It is i f you
Result s !

Your letters are PROOf.•

______________________________-"L
r,

i,,
I

~ ! ~
: • '1 '
~---- _ ._----------------- -~,-~-------- ------~~

T~u'\ $,'1:
j com", an Ir,c a t". I1p 'l if 1 1. 1963

u~in9 I~ . TA -33 Sr. h=m. :B~

S.pt. 2 . 1963 j haJ "4,(.J \\'AS.

wA C una 53 counh~ uu.£uJ­
i. n~ 5-8 f'\.Qft\ Saudi G>'.ahia and.

5-9 f 'lom &th.iQ pia . j a m ean­

.,linceJ t h e TA-33 ~ th~_ 'I.ea~Qn

fO 'l m y e.wcc e c.e. , :rhun~ IJG.U

fa., a wQnJe_~ue hea m. c. 0
c) t. f\ c e 'lC l lj ,

~am.~ a. 199J . n ' \\'9F FS

(" <U> e ~de. . jee.

•

\

.-.-
I

•

73.

~Un U'J'Mn - II' .H RXG

11. fauJMJaC. , 1e".

T oe.u't n, moo.c""_lJ :
g'm i.,H"_eo O-in'j U O-nu po.J~o l of c, T A..33 ] r. whie.h ju~l

W<U\t Ih'lO-w; h lh<£ C l.j"- of HU'I.'Iu.ane e rea. eaanf",J
d o.<..;' n to 20 ft. t he Kearn

....;1(1ho. laaJ th e 1 2 0 rn, p . r, .
,",inJ~ WiI); Jla :Damage ,

1jou Q..'Ie to be co,u,pulu,",

ra led o n a fine p'loJud .

I

ISN 'T THIS THE RUGGED CO NSTRUCTION &
PERFORMANCE YOU WANT FROM • ••

• • • " THE ANTENNA FOR YOU 7"

&.ls'ID ,ct lUTYo i rA J~.
Or ig inotor of the All Metal Enclo s e d T raps

4 610 N. Lindbergh Blvd•• Bri dge ton. Mo. 6304 4

Division, 64 .. 14 Woodsid e Ave. , Woodsid e, N. Y•• 11 377

F o r f ur t her in formation . check n umber 7. on pRlfe 110

Fe b ruary, 19 65 • CO • 7
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The No. 10012

RIGHT ANGLE DRIVE

" Designed for Appliu'ion." Extre m. ly
comp.ct . C U I Si ll is only ' 'h'' x 1112" x

¥..", U•• • b.....1 9.~. Mounl'$ o n . d ju,' .
. bl, " " . ndoff rode;" ,ingl. hole p .nel
bush ing or lapp.d hoi•• in fT .ml , ld..r
for open'ing s..... it,h••, pot.ntiome ter. ,

e te., ' h" IIIu,t b. loc.ted , for short r••d. ,
in remote P" ' s of chani• .

LETTERS
TO THE
EDITOR

Ca ll Lellers by the Hundreds
Editor , CQ :

I wish to applaud you in your recent action conce rn­
ing the puhlicarion of hundreds of call let ters, wa stin g
two o r th ree pages of CQ !7f RO 814S, N o . '64] . Exce llent
editi ng on your p a rt . Please don", let you r rece nt sue­
cess ma ke you la x, however; 3,S95 call leiters , fillin g
fo ur p allCS slipped hy in Decem ber ( pp. 59-62).

J oe Sullivan. WA4JRN
4219 v assle Drive
Tusca loosa , A labam a

Il m m m, does loo k a li tt le stra nge . doesn't it ? Rea lly.
though , it's not quite as co ntradictory as it might seem ,
For five years no w. CQ has su bmi tted to p opula r dema nd
to publish a complete and accurate list inl/: of holders o f
ou r va rious awa rds, a nd the cur rent sta nd ings in some
of them. The popular interest in this now-traditiona l
item is surprisin~-e\len to us. For instance. space a nd
time precluded its publication in the Novembe r issue, as
usual, and the ma il complaining o f its absence was
enormous! Of cou rse. we had a lready pla nned to ha ve
it in Dece mber ,

It wa .. my feeling that it wa s much mo re to the reader's
interest to pUblish our Ho no r Ro ll tha n a ra ndo m list ing
of call leiters of wh ich only about 10% served any
specific purpose. Looking back on N ovem ber' s lno
IU AS , it does appear that J was ,"enting my r age o n all
tabulations, hut this was not intended. A fter all. such a
blanket condemnation would cover come..t results also-­
certainly a peculiar state of affairs fo r a magazine spon­
scrtne some o f the large..t ham contest .. in the wo rld .

Joe. it wa..n't the call letters themselves, but rather
the nature of them. the reader interest , and the attitude
with which they were submitted that determined whether
o r not they wou ld be pUblished.-Kl.\fGA

Re: Editorial Policy

JAMES MILLEN
MFG. CO., INC.

MA IN O ffiCE AND FACTOR Y

MALDEN
MASSACHUSETTS

Editor. CO :
W e had dropped our suhscription to CO in 19 .59 he­

cau se ~ e did not agree with the thinking of your editor
at the time , \1 r. warne Green. w e also felt at that time
the antctes in CO had lillie to offer us.

However . last April I d id renew C Q and enjoy read­
ing it e\ery month . The ankles are intere st in g and in.
formative. The ma in reason my interest in CO wu re­
newed was its editorial stand in support of the Lea gue
and against M r Green. In printi ng o f the true facts and
e",posing the hatt-rrum's and lies that have been printe d
in " G ree n's Comic Rook" you have m y fu ll support.

Keep up the good work.
Arth ur R . R auch . W2DID
451 Smith Street
Centra l Islip. N ew Yo rk

F or f u r the r in formation , ch eek n umber 8. on paa-e 110



Some may call it "ancient modulation", some
simply call it A M phone-but whatever you
call it. AM still represents a major portion of
today 's amateur activity-and the "Ranger
I I" is one of today's most popular A M rigs!
For A M or CW operation, for 160 through 6
meters- t he "Ranger I I" offers the "higgeat­
li ttle" 75 watts you'll find on the air! Rated
at 75 watts CW and 65 watts high-level AM,
th e " Ranger II" delivers communications
quali ty audio with t he necessary punch to
break through today 's QRM! An excellen t
" fi rst " t ransmitter for t he Novice or t he new
Genera l, t he "Ranger II " wi ll d rive any of th e
po pula r ki lowatt level t ubes and will provide
a high quali ty speech driver sys tem for h igh
powered m odu lators w ithout modification !
What else? Th e " Ranger II " o ffe rs att ractive
st yling in a com pact cabinet and is available
at a reasonable price.

Cat. No. 240-162-1... "Ranger II" Kit .. . Net $249.50
Cat. No. 240-162-2. . ."Ranger II" Wired Net $359.50

FEATURES
Built -in tem perature compensated,
ex t remely stable VFO-separa te.
calibrated bandspread dial scales for all
7 bands-highly efficient pi -network
tank circuit-f lexible. timed sequence
keying system-sel f -conta ined
power supplies-effectively TVI suppressed !

EASY TUNING
Basic t uning controls are loca ted on t he
VFO dial escutcheon-QSY within
t he phone or CW portion o f a band
is usually possible by merely changing
the VFO freq uency setting.

RANGER II

•

• 1 ••

-'. .

COMPLETE CATALOG
Drop us a card an d we will

send you Amateur Catalog
962 wh ich gives the f ull

" Ranger I I" story , as well
as detailed information

on ou r complete line of
amateu r transmitters

and accessories.

E. r . JOII NSO N COMI' IHY
WA SE CA , MINN E SO TA , U. S.A.

'---- ®For lurther information, check number 9. on PHKE' 11 0
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ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.

Edtt nr, CQ:
I t ried to purchase a copy of the N ov ember 1964 edi­

t io n o f CO bUI the newsstand", we n: sold o ut. Due to lh is
I decided tha t a subsc r iption would be in o rder.

Yesterd ay I visued the local "ham em porium" and
persuaded the c te rj, to sell me his No vember copy . A fter
reading you r ed itoria l I was sure Ihat 1 had taken the
ri~h t step in subscribing,

T hc leave taking of K6HX is o ne o f the mo st po shlve
steps ta ken in the last five years to ma ke amateu r radio
better for us all. I am now lookin~ fo r my U SA·C A book
which I sta rted a fe w yea rs ago and will t ry to bring il
up 10 date. I was very much interested in th is pro gram
unlit I happened across one of K6 BX 's hate sheers a nd d e­
cided that any project t e ""as tn votv ec in was nOI fo r me .

Congratulations o n your decision and also o n your
fine maga ztne . T he quality of articles and rhe m aga zine
in general during the past few months has been excettent .
T he No vember issue was about the best CQ I have seen
in the past twejve years.

Yo ur edi torial polky of "loyal Opposilion" to the
Le ague is very heartening. I belleve mat the ARRL has
provided st rong and postuve leadership for amateu r
rad io and directly owe my license 10 the services they
provide . Kudos 10 )OU and the ~Iaff of CO .

G o rd on F . Fo x. WIYN f:
lS I W h ipple Roa d
E smo nd , R hode Is la nd

Code Practice

E d itor. CO ;
"Rough Uncle G eorpe" m ade a boo-boo! Re : m y

aructe in O ctober 'M . o n Putt ing the S-Une o n IN): I
have fou nd the gai n to be down bad ly o n t he 3.6 to 3.11
mc ba nd.

T hi" was first brought to my alieni ion by Rex. G2CDS.
and other G's as thi.. is the ir phone band!

W ith the recent announcement of an up-converter for
about $2~ .OO by D rake, I would no jonger s\lllllest m y
method. I am working this problem out in my o wn
rece iver a nd may have to cha nge switch wafers.

~Iy apolollies to anyone need in g 3,6 to J.fl mc such
as the boy .. near London. Replies came fro m a ll over ,
many quite happy; but thi.. slipped throu gh unnot iced .

E. E. Rald ... in . W"RUG
~O~O Table Road
Lo ngmont, Colorado flO~OI

Letbarqy and Fre que n cy Confere n ce s
Editor. CQ:

Congratulations to W6SAI on h is very pro found a nd
pertinent article "ConeIud ins: T hou ght s o n a Porthcom,
in g Freq uency Conference ." Part II in the N ove mber
Issue. I agree w ith his point of view 100,* . I ....ou ld no....
like to add some of my o ....n comme nts and observanonc
conce rning the ~t renp:th of ham rad io in th e United
States. In my ca nd id opi nion, there is a great a mount o f
apathy among amateu rs to ... a rds their hobby, not o nly
among the old umers who have lost interest w ith ail e,
but among the younger fello ws as we ll.

I h av e operated in th ree di fferent states in three di f­
ferent call area.. durinll rnv .. tx and one-half years as a
ha m, exclusive o f portable operation, In Orad ell. N .J .• a
subu rb of New Yo rk. 1 operated as K2R t IJ for about fi ve

Editor. CO :
Fo r the bcnefu of Ihe weste rn Uni ted State!' amateurs.

th is station ""i!ohes to an nounce that it has fina lly go t its
code prac tice broadcast unde rway.

w e will be on t he 110 mete r band. J790 kc to sta rt
with. Mo nday. T uesd ay. W ednesd ay . a nd Thursd ays o f
each week bcl:inn inlol at O,lOO (i M1 o r 7 P , " . PST- a nd run­
n ing through 04 ,'0 GMT. T he broad ca st will sta n o ut a t
6 w.p.m. and continue I h rou~h J~ w.p.m . wi th 10 m in­
utes at each speed . Text for these bro adcasts will he
t aken fro m ARR L puhlica tton s a nd the publication and
the p age numher o f Ihe text will be a nnou nced at th e
be ).! innin ).! a nd end o f each tape. w e hope ( 0 be ah le to
<ld d 4f1 meters to our sche d ule in th e ncar futur e .

Pte.o e ket·p III' thc !!o\ld wo rk o n a fine m a j.! a /ine a nd
we wish 10 th ank you in a dvance fo r lell in ).! us usc you r
mugavinc to prnmuleute the abov e in fo rmat ion .

J . r D ean t Ro se . WAftO I.O itj
c lo A m a leur Radio Stati on Kf> N C<t
U .S. N a val School Command
Bo x 1O~. Bldl/. . J Ill Treasure Is.
San Franci sco . C alifornia

S·Line on 160 M.

11I11=

---

' '''';0. lIli.... '

,

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

Hea vy Dul y Self Support ing
and Gu yed in He ig ht, of
37 - S4 f••t (S5)
71 - 88 f••t (g uyed)

I

ROHN
sets the

, . O. 10. 2000

Eo, . of Operation - rollN guides between sections assure
easy, safe, frict ion-free raising and lowerin g. St,,,ngth­
.....e ld ed tubula r steel sec tions overla p 3 feet at maxi­
m um height for extra st urdiness and s t re ngt h. Unique
HO UN raising procedure roi, . , a ll ,-cliO"1 logether- uni.
formly with an equal section overla p at a ll heights!
Ve n olili ty - d esi R: n ed to support the largest antennae
with complete flAre t)' a nd assurance at a ny height desired !
Simpl. In,tallation- inst a ll it yourself-cuse eit her flat
ha S(" o r special tilting base hllust rated above) d epend­
ing on you r needs. Rated a nd Te~t.d-e n t i re li ne engi­
neered so you can get exact ly tbe righ t size a nd properly
rated tower for you' antenna. The HOHN line of towers
is ca mplet• . Zinc Galva nized - h ot dipped galvanizing a
sta ndard-not an ex tra-with all ROH~ towers! P r ices
start at leAA than 100.

Standard Dul y G",.,.ed in
H. illhh of 37 - 54 - 88 ·1 0 5
and 122 f••t

K7ASK
TWO CATEGORIES TO CHOOSE FROM

SEND FOR ROHN TOWER HANDBOOK
- $ 1.25 Value
-ONtY $ 100 postpaid (ll{Wrial to readers

of "II, maRazint'). :"..a reet
soar rce o f .upph· sent o n re q u e s t . Rt'pn>.
_ ntatj,.'t"S world ·wide to serve ) 'OU. \\ rite .
toda y to: :

•

" World', 1.aTflnt EXCL USIVE .lfa,uJ{arl ll. rr,
of TOf4 'f'r . ; d..t1ill'!f·"'. f'nRm....,... and instalfers

of comptete communication tou~r ')lJtems. "

For f u r the r in fo rmation, eheck n u m ber 10. on pal{t' 11 0

I
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Here's NEW
AUTO -MATCH!

4db Stronger Mobile Antenna

Mast 370 ·1
Radiator Tip 310-2
Coil 370·75 ..
Coil 370·40 .

hit CODAX™
Automatic Keyer

CODAl-new rhythm-smooth automatic keyer by Waters-never anything
like it! Feather-touch double paddle adjusts on each paddle for preferred
gap and tension with spacing and timing from 5 to 50 WPM fully auto­
matic. Self-powered. CODAl simply plugs into mike jack to work USB,
LSBor AM. Circuitry is solid state digital with hermetically sealed "Reed"
relay. Own signal can be monitored as well as station being worked.
CODAl brings new adventure to CWo At yDur distributor now.

Model 361... $92.50

NEW!

The new Waters AUTO·MATCH-engineered to endure! Operates with only a
coil change on every ham band with maximum radiation efficiency improving
signal strength up to 4 db's! Top·Center loading coils are interchangeable
and are molded in lew-lass, waterprool Epoxy ... Tapered radiator tip is stain­
less steel and adjusts to all Irequencies ... High Q stable inductance handles

500 watts 01 RF and at resonance presents an "Auto·Match" 01 50
• ohms ••. The lower mast is 01 aircralt aluminum tubing .•. upper

mast 01 solid tapered·drawn aluminum rod. Built-in loldover drops
AUTO·MATCH to car-tap level. And AUTO·MATCH lits any standard
base or bumper mount. Built to last lor car alter car and rig alter
rig you'll enjoy years 01 efficient mobile operation with AUTO·
MAT CH. At your distributor now.

PRICES
$12.95 Co il 370·20 $ 13.45
$ 9.95 Coil 370·15 $12.75
$15.95 Coil 370·11 $11.95
$14.95 Coil 370·10 $11.95

'een
~

•

F or further information. eheek n umber 11. on pa"e 110
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years, a nd r would like to commend t his area on the
great a mount of ac tua l a mate ur service performed .
There a re severa l act ive clubs in the state, ind uding
several good high school ergnnlzations a nd the welt­
know n N J O X A .

Activity is always good a nd it is not confined to one or
two bands. but all ba nds are used. including 10. 6, and
2! Out o f some thirty hams in Oradell, about 50% arc
regular ly active an d the rest are ac ttve as their schedu les
pe rm it. Only one o r two a re complete ly inactive. Also,
in terms of puhlic sendee. there a re seve ra l acuve nets
in the area Ilohkh handle la rge volumes of t raffic , par.
ticularly in New Yor lr.. C ity. from ...tateside and a broad .
In short. th e amateurs in th is area ma ke good use o r
ham rad io . both for their own enjoyment as a hobby.
and for the good of the public at large.

The above is unfortunatejy not the rule a ll over the
United States. hut i~ rat her he'coming the exception . I
operated from M o r gan to w n , \V. Va. for a little less
than a year as W Il EXK a nd still do opera te from there
whenever I'm in the area. Out of some th irty hams or
more in MorfE a ntown. only about five or ten are regu­
la rly active includ ing WA RIMX. W A SIMY and myself .
The rest are euner too engrossed in C R. or just do not
ca re a hout what happens with ha m radio . Some have
ret roaressed so far that I would bet a few could not
even p ass the General Cla m aga in if they had to. Of
the amateu rs that do operate in t he sta te. the ma jority
operate only one band. namely 75. Ten is co",p/~t~/y

inactive aod 6 and 2 han only a ha ndful of stat ions
act ive in the ent ire state. a lthough this is a n area whose
geography lends itself beautifully to v.h .f.! W e who are
active in MOrl;!anlOwn try 10 work as many bands as
possible, but we a ll receive complai nts from hams ahout
how hard it is to work W. Va. a lthough there a re a good
ma ny hams in the stale. The Morlla ntown ARC is a
fa irly active grou p. however, an d last Spring produced
about I' Nov ices from its classes. W ith clubs like this
pe rhaps thinl;! 'i will take a turn for the bet ter in this a rea .
and the en thusia st ic hams will counterba lance the dead­
wood.

The sa me is tru e in my home state of Maine, where
I operate as K IYIIK from Linco lnville Beach . I belong
to the Knox Cou nty Amateur Rad io Clu b which has
some JO to 50 members on pa per only. At the last meet­
ing . fi ve showed up, The meet ing was well-advertised .
hut the ma jority of members just showed no inte rest in
do ing anything fo r the sak e of pu blic service o r fo r the
sake of ha m rad io . The litt le opera tion there is in the
state is not ha lf what it could be an d is confi ned to only
one hand, aga in usua lly 75 . There is no 10. 6. or 2 meter
ac tivity to speak of in this a rea. An attempt by local
hams to spur some activity on 10 meters by form ing a
local rag-chew net Iailed when no one showed up.

I could go on further. but I think 1 have m ade my
point clea r eno ugh. The hams in this country a re lloinll
to find th emselves In a sorry sta te whe n the powers th at
he' decide th at certa in bands should be ta ken a way from
them because of inactivity. o r when the exam requi re;
ment s a re tight ened up as they should be . Perha ps a n
incentive licen'iin ll p rogram of some sort should be
initiated , but whatever the solution. something should
he done quick ly to rev ita lize ham radio a nd clear out
the inactive a nd d ivinterested. J ust because the U.S. ha s
two-thirds of the ha ms in the world does nOI mean t ha t
we can be com plac ent a nd apathetic towards preservi ng
our hobby. The officia ls and representatives at the lTV
confere nce a ren' t go ing to look vcry favorably upon our
large. but diwrjrani/ed and divinterested bam popula ­
tio n when it come to frequency anocencn. The Ire­
quencjes we now vhould be using could he put to bette r
me in their eyes. We should forget pe tty differences a nd
unite beh ind the ARRL a nd supporting organiza tions a-,
a nation should unite behind its leaders . a nd enthuvl­
a'itica lly support the work they are doing to preserve
our frequencies a nd to re-estabush the e nthusiasm and
intellr ity of ha m ra dio.

Congra tulations also on a fi ne ham publication , a nd
I hope you will cont inue to spark the interest a nd imalli­
nation of ha ms all over the world with vour top-grade
articles and ed ito r ials.

Eric R. Lindq uist, K1YHK, W 8EXK, ex·K2 RHJ
Sea Rluffs
Belfast Road
Camden. Maine 04843

•

Ideal for round table QSO and OX.
Compact. lightweight design permits
its use with TV mounting hardware
and rotators. All iridited aluminum
construction. Weight only 8'12 pounds.
• 10 DB gain over Yz wave dipole
• 25 DB trent-to-back ratio
• VSWRat resonance - 1:1 to 1
• Band width - 1000 KCwith VSWR

under 2 to 1
• Gamma matched for 52 ohm coax

feed line
• Adjustable for center frequency,

SO to 54 MC
• Power handling capacity - 1 KW

Model COV·6 $39.90

HF-62 MOBILE

• Tunable for 6 and 2 meter.
• Low SWR.
• 4·section, heavy duty chro me plated

brass tubing assembly precision fi t to
avoid rattli ng and provide 100 % elec­
trical contact.

• Opens to 44", collapses to 22",
• Adjustable base mounts on any car

surface and fits I" hole.
• Stainless steel adjustable tuning rod.
• Includes 5 ft. 01 detachable RG-58jU

coaxial cable with PL-259 connecto r.
Model HF·62 $10.44
Model HF·2, Mast only. Has same features
as Model HF-62. %·24 stud will $8 64
fit any standard mobile mount.... •
See t hese high performance antennas
at your dealer or write us for literat ure.

1 antenna for 6 and 2 meters

NEW·TRONICS CORPORATION
" the home of originals"

3455 Ye. a Avenue Cle ve land, Ohio 4411 3

J

-------.....-.-----

METER
BEAM

with

Cardioid
Pattern

For f urther info r ma tion. cheek number 12, OD p a¥e 110
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••• but where's the power supply?

Please send data sheet on S8-34 transceiver

Suggested pr ice.

$395

The power supply-and it's universal for both
12V DC and 117V AC- is neat ly tucked in a cor­
ner inside the exceptionally small cabinet that
mounts easi ly in the front sect ion of the car­
and leaves p lenty of room for the driver and
other members of the family.

And SB·34, 4·band SSB transceiver, goes mo­
bi le on a moments notice !

Two power cables come with your 58-34. Use one
when you are operati ng the '34 as a f ixed sta­
t ion on 117V AC. Use the other for 12V DC
mobile. No strapping- no conversions. There's
even a handle on the case for easy carryi ng.

Convenient certain ly- but dollar-saving too be­
cause the very low price inc ludes th is univer­
sal supply-saves you the cost of a separate
inverter. And it's assuring to know that '34 is
easy on the bat te ry-that the all transistor
receiver draws only 500ma on standby.

COlLINS
MECHANICAL FILTER

_ ( n \ n
, \ ", / ~" .... , ..... ...'-

PANEL SWITCH
SE LECTS USB OR lSB

1 ----1~-­

.--"'f---
NO RElAYS­

SOLID-STATE SWITCHI NG
SOliD-STATE

DIAL CORRECTOR

EXPANDED
fREQUE NCY COVERAGE

THE BIGGEST SSB TRANSCEIVER VALUE !

317 ROEBLI NG ROAD, SOUTH SAN FRANCISCO, CALIF.

STATE

f'lAME.

NUMBER STRH l

CITY

Export s.ales:

HIGHLIGHTS: 135 watts p.e.p. input (slightly
lower on I S). Freq. ranEe: 3175-4025 ke, 7Q50.
7300 ke, 14.1·14.35 me, 21.2·21.4S me. 23 trans-
isto rs, 18 diodes, l -zene r d iode, l -varactor
diode, 2-6GBS's PA, 1·120Q7 drive r. Speaker
bui lt in (external speaker provi sions)
Pre-wired receptacles on rear accept VOX and
Calibrator-both optional ly ava ilable.
SIZE: SOH, nw-w, 10·0. Appro... 20 pounds.

C:AYlHEO~ Raytheon Company, Internat iona l Sales & Services, Lexington 7J. Mass. U.SA

F ur f u rther in fo r mat ion, check n umber 13, on paR't." 110
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James M . Stevenson. WA IBJT
102 Malden Street
worcester, M assach use tts

Maury Swam, WA4LYL
623 Penn . Avenue
No rfolk, Virginia 23~OK

The Communications Cluh of I ew Ru­
chelle. N .Y. has establ ished the Lawrence
Kohl man .\ 1emor ial Award in trihu te to the
late K2HVC, prominent v.h.f. ope ra tor wh o
was killed in an auto mobile acc ident last
J uly. The award is to he made to th at mern ­
her of CC N R who- in the judgment of th e
Officers and Direc to rs- has bes t-exemplified
in his own activities those of La rry. and will
be awarded from year 10 year when the C lub's
management group deems it has been earned.

T h is year's ini tial award of the new cita t ion.
in the fo rm of a suitab le plaque, was made at
the CCN R Annua l Meet ing and Dinner. a nd
was presented by Mr. a nd xtrs. Lawrence
Kohlman. S r .. be fore so me 100 members and
guests. Recipient was Rob Escal lo n. \VH2­
FX B.

In presenting the award. reference was
made to the way he has served both the ama­
teur radio service and CC R. and h is " un­
stinting willingness to hel p other a mateurs: '
WB 2FXB holds pu blic serv ice citations from
both C ounty and National Red C ross : is ne t
manage r o f the County emergency net : and
has been ci ted for his opera ting skill at K2US
by several amateurs contacting the sta tion
during the Fair. In addition. he has been a
bulwark of CCN R activ ity in v.h.f. areas
such as Field Day. Sweepstakes. etc. CCN R
was second nationa lly in FD '64. firs t in
rnult i-op class in the Fall VH F 55

In addition to his parents. many friends of
the late K2BVC we rc present at the Dinner,
bot h from C C N R and o utside of its member­
ship.

K2BVC Honored By
Club Award

Editor, CQ:
Is it so difficu lt to pass a Ge neral exam? I \l. as ~ ~

years o ld with less than s ix mo nths pa rt time on my ow n,
no o utside help made Ge neral the second time (code
licked me the first time. )

I was wo rking long hours a nd still was up before ~

A.M. to Fa to Heston for exam.
Perha ps . as you sUli!tlest , a n Amat eur Extra exam to

qualify for 420 me and up will sort the men from the
litt le boys such as I hear o n CR. (" Get off this channel,
I hOid it fi rs t").

Edito r, CQ :
The only place for the ham to cont ribute his technical

a bilit ies, as far as new concepts so, a re in the v.h.f.·
u.h .I. bands. W ith low ba nd c rowding, these freq uenc ies
are going to become more and more imporlant 10 us.
T o atve a ny part o f wha t may be ha rdly used bands in
the v.h.f.-u.h.f . spect rum to e Wers would be like (l.ivi n l!
20 meters to TV! Unless a rad io service ca n do ou r job
bette r than we arc doing it, then they have no r ight to
co nsider taking our valu able s pectru m space and wasting
it ! Surely, M r. O. P. Ferrel's suggestion was made in
jest .

Re: Janua ry Zero Bia s

WON'T
TOPPLE

WON'T
TILT

.'

WON'T
TIP

3-POST
SELF-SUPPORTING
STEEL
ANTENNA TOWERS

Winds may whi stle and
rip. These towers don't
mind. Aermotors are built
to withstand gales up to
85 miles per hour. Needing
no guy wires, they'll sus-

I tain a load of 1500 lbs.
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 availa ble.

I Write direct to:

/

LET IT 8tOItl~ ..
~.......----

fJ-:"U f) i-:

ALWAYS
STANDS

': \~
~ ;..::; '\

For f urthe r in fo r ma tio n. check number H. on page 110
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"Convenience Engineered" accessories

for your KWM2/2A

-

·r

Q·MULTIPLIER/NOTCH FILTER,m

The Waters a·MULTIPLI ER /NOTCH FILTER
eliminates heterodynes and other unwanted
signals with over - 40 db notch tunable over
the entire If passband. Assembled and ready
for installation, the a-Multiplier I Notch Filter
becomes an integral part of your KWM2 /ZA
with escutcheon plate and knobs matched to
the Collins panel; no drilling. $53.75

For Co llins 755·1 $39.95

CHANNELATORtm
Crystal Frequency Control

The CHANNELATOR resolves KWM2I2A transceiver
tuning problems. Instantaneous switching to any of
six pre-selected, exact crystal frequencies; covers
complete PTO range. A built-in heterodyne frequency
meter and "pullable" crystals permit exact frequency
adjustment for Net or Round Table operations. You can
operate normal PTO or "split channel." The Channela-
tor installs in minutes-all cab les and plugs are fur­
nished-no drilling; operates from any fixed or mobi le
KWM2 /2A power supply. PRICE, (less crysta ls),

$79.95
CRYSTALS . • • any frequency
USB or lSB $6.00

EVTtm
ELECTRONIC VERNIER TUNING

E¥l"a Electron ic Vernier Tuning gives you 2()'to-l tuning ratio in your
KWM2 I2A. A stable. solid-state varactor tuning device. EVT attaches
to your PTO without wiring changes. Precise, slow-rate tuning makes
small frequency changes easy, especially when "mobiling' in traffic.
Tuning range is + 500 cycles from any PTO setting. Zener regulator
maintains well-known Collins stability, M may be used with any
power supply. $23.95

t 'Of further information. cheek number 15. on I' lllte 110
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For f u rt her Info r ma tion . check number 16. on page 110

ANNOUNCING

Cle vela nd. O h io
IVr rrcri.'rd .hr /o/hn";"K N rtn Rrlrasr from thr ,\ Iur l_
ter Electric Co.

"Mueller Clips Used In Dastardly Deed"
"The ~fue iie r Electric Company product-use file (the

one labeled Ridiculous, not the one named Sublime )
recently gained another entry when a New Yo rk Police
Lieutenant phoned while tracing all parts used in the
bazooka device which tossed a 9" shell in the genera!
direction of the UN Bu ild ing."

"As you read in the headlines, the shell didn't quite
reach the UN, but the time-trigger, connected by means
of M ue lle r CIi~, worked perfectly. ' A h well,' stated
SCOIl Mueller, General ~ I anaser , 'another testimonial
we may never l e t !' ... doubtlessly thinking of occasions
when life at ~fue l1e r 1\ spiced by calls from police of­
ficers. Added Ed deConingh, Chid Engineer, W e ques­
tion their judllment in all but clips, hut the affair Ilins
poignant new tlavcr to o ur old slogan. ' Wherever elec­
tr ical current flows , you will find M uener Clips scT\'inll
mankind.' ..

Ft. Laud e rda le . Florida
The ninth annual Aucuonrest of the Bro ward Ama teur

Rad io Club will he held Saturday, March 61h, t 96~ at
the Armory, SW 24lh Street ( Route 114) and SW 41h
Avenue, FI. Laud erd ale . F lo rid a . f rom II unti l ~ . Fo r
fur ther informa tion contact F re d Schm idt, W4NYF, 40.5
NW ]0 Ter.. Ft . Lauderdale , Florida 3] ] 11.

Toledo, Ohio
T he Toledo Mo b ile Radio Asso cia tion will hold tts

Wt h annual H a m A uct io n o n Va le nti nes D ay, Feb, 14th .
19t;~ , sta r t ing a t II :00 a.m. EST . It will be held in the
new auditorium of the Luca s County Recreation Ce nter
in M a umee , O hio . Check with W . E . Smith, K IILF I. for
more detaus. Hls address is ~O.lO Janel A ve nue. Syl­
va nia , O h io.

Whe a ton , IUin ois
T h e third annual mid-winter H am Swap and Shon will

be held at the Du Palle County F airgrou nd s. at W heato n ,
III., on Sunday, February 21st , 11;165 . All amateurs and
enthusiasts arc invited to attend and 10 hrinll any equip­
ment that they wish 10 swap or sell. 1.00 donation is
payable at the door. w rite 10 J oh n K c ranek, K1;IG TT,
~O~ East I llino is Street , W hea to n, Ill ino is for pa rticulars.

Urban a . Dlinols
Three members o f the staff of the Unfverstty of Illino is

arc planning an expedition in conjunction with a pending
NASA rocket launch . They arc W 3ZH T / 9 . WA9D~ F

ad \V1;lYRV. Amateur radio mannrne operation on 40,
20, and 15 meters is planned .

An escort ca rr ie r, the USN S Croalan will jeave Ra lt i­
more o n January 2.5th. 196.5, traverse the Pa na m a Canal
on Feb. 2nd, operate in the Pa cific off Lima, Peru , from
Feb. 10th to \ larch 4th, then ..learn to emve at Valdi\'ia ,
Southern Chile, on M a rch 2l1th. F ro m there thev "ill
return to Baltimore on April l.flh. Look for these three,
for some Interesting maritime m obile contacts.

Ne w York. Ne w York
Althoullh the announcement reads " W e reg.ret to advise

that Bernard Cohen , Secretaryrrreasurt'r of \I arl y Net­
Ian Sale, Inc., ( p rom inent merropofltan amateur equip­
menr u k .. reps ) Manufacturers recresemauves. pawed
away at the premature age o f 30 yea rs: ' it ca n not bc'p:in
to teu the vtory o f the man . For those of u.. in the New
York area who had the privilei!e o f knowing. working
and in my case sharinll a first job with him, will miss
his quick wit, warm personality, and most of all his
fricnd\hip .- K1EEK ,

16 • co • February, 1965
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5 BANDS 400 WATTS
HOME STATION MOBILE

$395
PORTABLE

. 3.S . 4.0 me, 7.0 • 7.S me, 13.85 • 14.35 me,
21.0 . 21.5 me, 28.5 • 29.0 me (10 meter full
coverage kit ava ilable.)

• Transistorized VFO, temperature and voltage stabi-
lized.

• Precision dual-ratio tuning.
• Crystal latti ce filter .
• AlC . .. AGC •• • S·Meler.
• 5Vz in. high, 13 in. wide. 11 in. deep.

• 400 watts sse input
320 watts CW input
125 watts AM input

• Sideband ,suppression: 40 db
Carrier suppression: 50 db
Third order distortion: 30 db

• lower sideband on 80M and 40M.
Upper sideband on 20M, 15M, and 10M.
(Opposite sideband kit available.)

ASK THE HAM WHO OWNS ONE!
ACCESSORIES:
• AC power supply, match ing cabinet

with speaker. Model 117·C $ 85
. 12 Volt DC Power supply. Model 412 $130
• Plug-in VOX. Model VX·l... $ 35
• Accessory kits to be announced.

SEE THE NEW SWAN·3S0
and THE DELUXE SWAN·400

AT YOUR DEALERS NOW!

F or f u rt her information, check n umber 17, on palJe 110
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PLUS THESE EXTRA FEATURES :
• Gre.t Clltl. Burinl' • "g" .nd "Z" Sit....
• Grut Circle Ctlarts • World Till. CIIart
• Prefius bJ Coa.tries • lat'l PosbJ bt.s

United Stat.s Listings .• •$5.00
OX Listings ••••••••.• .••• 3.00

•

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

ORDER YOUR SET TODAY!

WORLD PREFIX MAP- f ull color, 42'" 1
29" shows prefi xes on each country •. •

OX iones. time zones. citie~s~~~~~ ~e,'.~~
eoced tables ············p

POLAR PROJECTION MAP_ Azimuthal eQui.
distant projection . Shows .p ~ e fi les ~n
each country OX zones, cities. pre 11

• t . 29" I 25"
indel by coun nes . st aid $1.00
...............••...........•............ po P

UHllED STATES "'AP- AII 50 States with •
call areaS. prefiXes, OX .and t ime ZO~~~~
FtC frequency allocation chart.
interesting information on al~~ a~~at;~~
29" It 11 ···· ,.... p P

WORLD ATUS-Only Atlas com?i1ed fo,'
amateurs. Polar projection. 511 conh·
nents, prefins on each COU~~y ld' it~'~
color, 16 pales po pa

complete reference library 0\m~~s$2s;~
of 4 as listed abO'le ·pos pal.

•
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The Amateur Radio

Club Forum
By AL SMITH, WA2TAQ

W
il Y an amateur radio club? That sounds
like a good question. now let's see if I
can come up with a good answer. Actu­

ally th is question was thrown at me along with
another at a most inopportune time right in the
midst of trying 10 get our club set up for Field
Day.

Being president of a club puts one in a position
of supposedly knowing it all . at least the younger
generation seems to think so. D uring Field Day
I was continually asked important questions like
"do you think the soda will be cold soon," or "do
you think any hot dogs will be left for supper'!"
One question. however caught me a little un­
awares, and perhaps a bit befuddled. because J
had the worry of getting the club on the air on
time, plus the fact that at this point I had enough
questions at hand to start my own quiz program.
At any rate one of our budding Novices yelling
above the noise of two genera tors asked me th us:
" My Father wants 10 know why we are doing all
this work . and he wants to know why we have
a club?" I walked fr iend Novice about twenty
paces away from the din of the generators.
whic h gave me a few seconds to think and gnve
thi s rep ly: " Field Day is a drill to make us pro­
ficie nt in sell ing up communications under ad­
verse cond itions. and we have a club so that we
can work together 10 help ourselves, and provide
service to the public." The lad QSLed Ihe mes­
sage. trotted buck to Dad. and I trotted back 10
work.

M uch la ter when the confusion of the day
subsided somewha t. and the boys were busy
calling CQ F D I had time to reflect on my an­
swer to the Field Day and club question and
satisfied myself as 10 the answer I gave. Actu­
ally the reason for both a club and Field Day
is to provide a better public service. I believe
investigation will show that a great majority of
those amateurs doing the public service work
are also active in amateur radio clubs. Yes the
Ham club is the backbone of most activity in
amateur radio.

Most are aware that we are radio amateurs
primarily for " Public Interest. Convenience. or
Necessity" This phrase is well known by its ini­
tials " PICON:' It is a fact that our amateur ac­
uvities must be done in the public interest as
with all radio service (rom the smallest com­
mercial station to the largest television channel.
We are not on the air just to chew the rag and
it's not just a right 10 be a radio amateur. but a
privilege extended to us by our government.
Now just how can we earn that privilege? There
are many ways such as joining RAC ES. A RPSC.
or other such groups. BUI how about the ma ny
that may not have the equipment or the time to
go on the air when these groups dri ll? How can
they earn their way, what can they do 10 justify
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• All Heterodyning crystals supplied
• Selectable Sidebands
• Geared Tuning Mechanism
• 100 KC Cal ibrator Circuit (crystal

opt ional extra)
• Separate Diode AM Oelector and

CW/SSB product Detector
• Coax Antenna Input
• 8 and 500 ohm Outputs
• Imported

--.._. - _..-_.....-
••
••

• Sensit iv ity 1 JA Y or Better
• 7 Band-Switch ing Positions-3.5.

7, 14,21 ,28,28.5 and 29.1 MC,
plus WWV on 15 MC

• Covers 600 KC lor Each Band
• 12 Tubes
• Crystal·controlle d 1st Osci llator
• Transmitter-type for 2nd Osc.
• Preselector Tuning
• Crystal·controlled BFO (Dual

frequencies)

••-

•

10-80 METER DUAL CONVERSION
AMATEUR RECEIVER Model HA-3S0

18950
g9·.S,4WX

--:"'"

Uses Mechan ical Filler For Exceptional SelectivilY­
Offers 2KC Bandw idth!

Lafayette's newest ! A dual
conversion superheterodyne
communicat ions re ceiver
cover ing the 10 through 80
meter amateur bands and
offering a high order of elec­
trical and mechanical stabi l­
ity for superior AM, CW and
sse operation. Check some
of the except iona l features!

NEW ! LAFAYETTE Professional-Quality
8-TUBE AMATEUR RECEIVER Model HA·230

M odel HA·23Q

Wire d
99· 2 52 2 WX

4 BANDS:

_..
•• •

Mode l KT-340

Semi·kit version
99·2521WX

550-1600KC 4 .8-14.5MC
, .6·4.8MC 1D.S-30MC

Features "ALWAYSON" FILAMENT VOLTAGEON MIXERANDOSCILLATOR STAGES
FOR FREOUENCY STABILITY ... LONGER TUBELI FE . . . FASTER WARMUP!

• 8 Tube Superhet Circu it
• 1 RF + 2 IF Stages For High G3in
• tlluminated lOW ' Sl ide Rule Di31
• Built-in Q Multiplier For Crowded Phone

Operation
• Calibrated Electrical Bandspread on 80 thru

10 Meters

• Effective Automatic Noise Limiter
• Stable Oscillator And BFO For Clean AM, CW

and SSB Reception
• AVC·MVC Selector On Front Panel
• Built-in Edgewise S-Meter
• Imported

FREE! l a fa ye tte 5 J6- Pg. 1965 Ca'alag No. 650 . Write:
l a fa ye fte. Radio E/ft ctran iu Corp ., De p' . C ft ·5, P.O. BOll 10 , SyO SSftt , L. I., N . Y. J r79J

F or f u r ther information. check n u m ber 19. o n palle 110
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Division of

the ir existe nce as radio amateurs? One a nswer
is 10 join the ir local amaleur radio club. How is
th is public se rvice'! First a s mentioned before
we ha ve Field Day which is p ro bably the big­
gest single pu bli c se rvice effort on the part o f
hams. C lub classes a nd projects 10 he lp us to
brush up on o ur technical a b ility so that we'll
be able to ta ke over as proficient radio operato rs
if o ur coun try needs our help. Establish ing emer­
gency a mateur rad io stations in such places a s
hospi ta ls. a nd Red Cross agencies. These a re just
a few ways to earn o ur da ily b read .

Why not look over the amateur radio clubs in
your a rea a nd seek to join the o ne thai best sui ts
your needs, If there a re none nearby, then why
no t ge t the ba ll rolli ng a nd get o ne sta r ted . It's
not very d ifficult a nd assistance is a vail able from
the A R RL communications department. and the
AMAlEL'R RADIO CLU B t·ORUM will be glad to o ffer
help. As time goes o n the Forum hopes to ha ve
such th ings as sample By Laws, and Installat io n
Ceremonies avai lab le to club member readers o f
CQ. The Forum is here to serve our many ama­
teur ra dio clubs a nd so th at we can do o ur job
be tter why not let us know yo ur needs.

To ci te a n example of th ings accom plished by
clubs we can look back to the National Conven­
lion held th is past August in New York C ity.
This successful venture came abo ut as a result
o f radio cl ubs, The a ffai r wa s sponso red by the
Hudson Amateur Radio C o uncil which is made
up of so me forty Amateur Rad io C lubs in the
H udso n Divis io n, Witho u t suc h club organiza­
tions these conventions could not be possib le.
By the wa y if a n Amateur Rad io Convention
comes your W<l Y, be sure to take it in, yo u can
get a wealth of information not to men tion the
d isplays o f up to the m inu te ham gear. The
va rious fo rums o n Traffic. A REC , v.h. f., u .h .f .•
OX, a nd man y o ther subjects can be very
e nterta ining a nd educational. It's usually a long
tim e be twee n conve ntio ns and hamfests, and
clubs help fill the ga p by providing programs of
interes t at meetings. Films, G uest spea kers. a nd
technica l demonstra tions a re jus t some of the
thi ngs to keep up me mbe r interest.

Worth repeating is the service CQ ha s se t up
for radio clubs. Those who read the Janua ry
issue ha ..·e the word bu t we'll te ll you agai n tha t
amateur radio clubs on our specia l list will re­
ceive the new CQ Bullet in sent o nly to rad io
clubs on no se t schedule bu t will bring N ews
Flashes a nd impo rtant curren t items effec ting
amateur radio. To ge t on our list have a club
officer wri te to th is department o n club sta tionery
(if you have same) requesting to be placed o n
our special club list.

Inc iden ta lly did you know that CQ :"fa gazine
ex lends a specia l SUbscription rate to q ual ified
Amateur Rad io C lubs. For furthe r informa tio n
write to CQ Circula tio n Dept. 14 Vanderve nter
Ave.• Po rt Wash ington, N. Y.

I hope you like the Forum so far . if you have
any thi ng you'd like me 10 wri te abou t why not
drop me a line or send me a radiogram.

73. AI. WA~TAQ

.. . with New
TRANSISTOR
OSCILLATOR

CIRCUITS

send for New FREE
CRYSTAL
CATALOG

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

Top per(orm.n~e • • su red with quality con.
trolled throuahout manufacture. Gold or eu vee
pia tine act. a, eleetredes , Cryetala a re a p r insr
mounted and I f-a llt'd under vacuum or fill ed
with iner t lita•• Very hlll'h frequency I t a b ili t y .
Ma s.. cu rrent capacity i . 10 milliwattl _5 for
c veetone type. Conformity to m ilitary apedf\.
caUonl 8'uunte<t'd.
IOOOKC to 1600KC ( F u nd. F'req. ) ._. •

Prien on Request
160tKC to 2000KC ( F u n d. F'req. ) __ .$ 5 .00 ea .
2001KC to 2500KC ( F u nd . Freq. ) __._ ".00 n .
2S0lKC to SOOOKC (Fund. F'req. ) _ .•_ 3.50 u.
5001KC to 7000KC ( F u nd. Freq.) _ ._ 3.90 ea.
7001KC to IO,oooKC (Fund. Freq. ) __ .. 3.25 e e ,
IO.OOIKC to lS,OOOKC (Fund. Freq. ) 3 .75 ea.
15MC to 20MC (Fund. Freq. ) ...._.._.__. 5.00 ea.

OVERTONE CRYSTALS
15MC to 30MC Third Overtone. .._._$3.85 .a.
30MC to 40MC Third Overtone ._ .... 4 .10 ea.
4t1MC to 65MC Third or Fifth Overtone 4.50 ea.
65MC to 100MC Fif t h Overtone ... . 6.00 ea.

DRAK E 2-B Receieer Cry. 'a l. .. . $4.00
(All Channel.-Order by Freq.)

OVEN-TYPE CRYSTALS
ror Motorola, GE, Go nset, Bendix, etc.
Add 52.00 per crystal to above prices

SU B.MINIATURE PRICES .Hghtly higher
CITIZEN BAND Cia.. "D" Cryatala _ _n .9 5
Over 60 ,000 CD cryatall in I toc k (or all aeta
and cha n ne la. both HC6(.U and miniatu re t,pea.
To tneu re proper cor re atlon an d cor rec t (req.
operation, order by m a nufac turer mode l num­
ber and channel.

NOW . . . 48 HOUR SHIPMENT

For further information , check number 20. on paKe 110
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NEW! ...2 METER-6 METER
RF POWER AMPLIFIERS

SIDEWINDER SPECIFICATIONS:

from

. . . COMES IN

- 40 db

Highly stable incremen ta l
t un ing ut ilizes same VFO
as t ransmitter
IJz ~II or better fo r 10
dbS + N

N
lattice crystal f ilter f or
both receiver and transmitter
-50 db or better
-50 db (bot h rece iver and
transmitter util ize double
convers ion)
$399.50
s 67 .75
$ 79 .50

20 watts PEP (SSB)
6 watt s AM
20 Watts CW
-40 db
- 50 db on SSB

•

AMATEUR NET :
AC Power Su pp ly
DC Power Supply

Setecuvt ty:

Spu r ious Rejection:
Im age Rejection:

Sensitivi ty ;

Spu rious Suppress ion :
Car r ie r Su ppression :
Unwanted Sideband

Supp ression : VFO or
Cryst al Control

RECEIVER :
Frequ ency Stab i li ty :

GON"SET

TRAN SMITTER ;
Power Input :

PO FRFUL
[10Ul1[1~ [PD1®C:01®~0

NEW! .. .GONSET SIDEWINDER
6 METER SSB·AM·CW TRANSCEIVER
The new Gonset Model 910A Sidewinder offers
coverage of the entire 6 meter band in 1 me seg­
ments. Like its mate -the Model 900A 2 meter
Sicle,,'illdtr -this ultra-compact transceiver features
a ll-t ransistor rece iver and power supply and par­
tially transistorized transmitter (except mixer,
driver. and final stages). Designed for mobile or fixed
communications. the unit operates with separa te AC
(shown above) or DC power supplies.

More power in the VH F band ! . . . and there is plentv
of it in the new Gonser 2 and 6 Meier RF Power
Amplifiers. Model t)()3A (2 meter) and Model 913A
(6 meier) ha .. a power input of JOO watt in all modes
of operation. A 4X IS UA is used in the final. a nd
the equipment i.. rated for CCAS· se rvice . Only 5
watts is req uired to d rive the 9U3A and 913A to
f u ll rated output. Output imped ance is 50 ohms
nominal with an input impedance of 50 to 75 ohms.
The all solid sta le power supply is self-co ntained
within the amplifier chassis. All stages arc metered
and all co ntrols arc on the front panel for ease of
operation. The new linear amplifiers may be used
with any of the famou s Gonset Comm u nica tor
se ries. as well as being ideally com pa tible for the
new Gonser Sidewinder series.

Amateur Net Price $299.00
.CUtlt;I/IfUII.J COl/lmerd al and Amateur Sen'icc.

ANOTHER NEWSWORTHY NOTE: the Gonset GSB·20/ Linear Amplifier was recently increased
from /500 10 2000 wailS PEP (5SB). For those who operate 0" / 0 to 80 meters e- the GSB·20/
is a natural companion for any of todav 's exciters.

ALTEC LANSING CORPORATION
!1lf?W A Subsidiary of Ling· Temco·Vought, Inc,

1515 SOUTH MANCHESTER AVENUE, ANAHEIM , CALIF.
o I." ,,~o

~GONSET,WOULD YOU LIKE TO BE PLACED ON OUR
NEW PRODUCT MAILING LIST?

We'll send you complete in form at ion o n
the products above and keep you informed
of new Gonset developments from time to
time. Merely wr ite Dept . CQ-2.

For further information. check number 21. on page 110

INC.
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1 Deluxe HEATHKIT"
58-200 KW linear Amplifier!

• 1200 wa tts r .E.p. in put SS B- IOOO wa tts C W • 80 through )0
me ie r band coverage • Built -in SWR meie r- A n tenna relay-Solid ­
sta re power supply • Automatic Level Con trol (A Le) • Shielded.
fan-cooled amplifier compa rtment . Pre-tuned cathode input ci rcuit
for maximum efficiency & low dis tortion • Circuit-breaker power
supply protection-no fuses • De..igned for 120/240 volt opera tion.
Neal , co m pact a nd transporta ble (o nly 3S lbs.) . T he stu rdy, yet
lightweight constr uction of the SH·200 is achieved through the use
o r a heavy-gau ge o ne-piece alu minum ch a.....is that is part itioned for
extra strength and isolation of ci rcuits . Easy asse mbly is assu red
wit h clean, open circuit layo ut and high quality, well-rated com­
ponent". T he modern low-profile styling o f the SB-200 ma kes it a
neat. compact desk -top linear that is ideal for use anywhere!
1\;1 S B-200 , 42 lbs , $200.00
N ote: Unit suitable l or o verseas operation,

SI_2oo SPECIFICATIONS - Ba nd covera g e, 80, 40
20.15 & 10 meters , Ma. imum powe, inpul , 1200
wal" P E,P . 558,1000 w etts CW o Driving pow.,
'~quir~d : 100 w ctts , Duly cytle : 55B . con lonuou.
voice modulalion; CW, 50 '%, lke y dow n l ime not
10 exceed 5 mon.) . Third orde, d i,'orlion, 30 db
or bettee a t 10lXI wota P.E .P. Oulpul imped Gnce :
50 10 75 ohm un balanced; vGr iGble pi 'O\IIPUI
CUCUl t . SW I1 not 10 e.ceed 2 : I . Inpul imped a nce:
52 ohm unbalanced; brood -band p re ·tuned In put
c"cull require. no lun ing . Meier ' u nclion" 0-1 00
mo gr id current. 0 ·1 000 mo p la te cur renl . 0 -1 000
rela tive pow e r. 1, 1 to 3,1 SWR. 1500 10 3000
vo la h ig h voltage . Fronl panel conlro l. : Iood,
Tune ; Bo nd ; Re la t ive Power Sen. itivity; Meter
SWItch . Grid · Plo te · Rel. Power -SWI1 - HV; a nd
Powe r Switch . on/ off. Tube co",p le ",e nl : Two
57 2B/ T.16O· l lin pa ro l'ell . Powe r ,equi.e",enh :
120 vo la AC (if 16 omp e le . Imo• .J. 240 vola AC
6J 8 o mpere. Imox , 1. Cobinel , ite : 14 '1, " W Il

6'1, " H • 13'1, " D. Nel w e ight: 35 lb s,

2 Deluxe HEATHKIT"
58-300 Receiver!

e Complete coverage o f 80 through 10 meter a mateu r bands . All
c rystals included. plu.. pro vision for VII F conve rters e Hermet­
ica lly sea led 2.1 kc crystal bandpass fi lter e Buill -in 100 kc crysta l
ca libra tor e Smooth, no n-backlash vernier di al mechanism e 100
cps sta bili ty afte r init ial wa rmup e 1 kc di a l calibra tions..- l oo kc
pe r d ial revo lution ( p rov ides bandspread equal to 10 feet per
megacycl e) e Pro visio n fo r trunscelve ope ra t ion with 58-400
T ran smitte r e Prebuilt linear master oscilla to r ( LMO) . wiring
harness a nd two heavy-d ut y ci rc u it boa rds for fast , easy assembly.
K it S 8 -3OO. less !peoku 22 lbs , _. _ S265.00
S HA -300-1 Optional A .\f Crystal Filter (3.75 kc) / lb S19.95
S HA -300-2 Opliot/al C W Crvstat Fitter (400 cps) I lb ..•. •. $ /9.95
SHA -300-3 " melt'r converter, 2 Ibs $ 19.95
SHA -300-42 II/e ler "vm'erler , 2 Ibs $ / 9.95
Export model ami/able for / / 5/ 230 V A C, 50-60 cps; write lor prices.

5B-3oo SPECIFICATIONS-Frequency ,ong_ I",eg ­
Gcyele,' : 3 .5 to A.O. 7 .0 to 7 .5 . 14 .0 to 14 .5 .
2 1.0 to 21 .5 , 28 .0 to 28 .5 . 28 .5 to 29 .0 . 29 .0 to
XI .5 . 29 .5 to 30. Inter",ed iale freq uency: 3 .3 95
megOcyelel . Freque ncy l Ia bil ity : 100 cp . after
wo,mup. Visua l d ial a ccu,acy : W,th,n 200 cp. on
all bandl . Ele d , ical d ia l a «u'Gcy : W,th ,n 400 cp s
on 0 11 bond• . lackla.h : No more tho n 50 cp' . Sen­
. it ivily : l eu Ihon 1 m ic,ovol t fo r 15 db signa l plu.
noise-lo ·nOlSe rat io lo r 55B ope,oll a n , Mod.. of
O pe ra lion : Switch se lected , l SB. USB. ON . AM.
Se lectivil y: 55B: 2 .1 kc 0 1 6 db d own . 5 .0 kc 0 1
60 d b d own [Cly sto l f ,lte ' sup p lied l . AM , 3 .75 kc
o t 6 db daw n. 10 kc at 60 db d own (crysta l f ille l
eveucbre a . o cceuo ryl . CW, 400 cp s ot 6 db
d own , 2 .5 kc at 60 d b d own (c 'Y, 'ol fdter a vail.
able a . o cceuaryl . 5puriou. ,espon.e : Ima g e ond
IF reject,on better t hon 50 db . Inlerno l spur;O\IS
"gnob be low eq Ulvo lenl o n te nno input of I
encec velr . Powe, ,equi,emen" : 120 volts AC.
5 0/60 cPS. 50 w c t t s , Di",ension. : 1 4 ~, "W •
6'1, ·H . 13 1/ , " D.

Deluxe HEATHKIT"
58-400 Transmitter !3

51_400 5PECIFICATIONS-Em iu ion , 55B lu pper
or low er s,deband] and CWo Powe, Inpul: 170
wall. CWo t80 w ailS P.E .P. SSB. Powe, oulpul:
100 walts 180- 15 mete,,). BO w att. (10 metersl .

e Built -in power supply • Complete transceive ca pability with Oulp ul i",pe d a n ce : 50 to 75 ohm.-Ieu thon 2 , I
I SW R. F,equency ,ange : [mcl 3 .5· 4. 0; 7 .0·7 .5 ;

S B·300 Recei ver e Linear M aster Oscillator frequency contro 2 0 2.5 2.5290 29 A14 .0·1 4 .5 ; 2 1.0- 1.5 ; 28 . · .; . ' . ; .V'

• Built -i n an te nna cha nge-over relay e All c rys ta ls supplied for 29 .5; 29 .5 · 30.0. F'equ ency ,'abilily : l eu than
com plete 80-10 mete r coverage e Automatic le vel co n tro l for h ighe r 100 cps per hr . alter 20 min . wa rmup. C,mie ,

SS 7 supp,enion: 50 db be lo w peak output . Unw anled
ta lk power, mini mum distortion e 180 watts P.E.P. B, 1 0 watts sid.bGnd .up prenion : 5 5 db @ I kc. Inler",odu-
C \V • Crystal filter type SSB generation e Operates SS B (upper o r la lio n d i,lortion: 30 db be low pea k output Itwo ·
lo we r sideband) & C \V • VOX & PTT control in SS B ope ra tion, lone le.l l . Keying c" ara tle ti . , in : B,eak- in CW
VOX d C\V b k " C I II d h od "I p rovided by operat Ing VOX from 0 ke yed toneoperate rea '-10 . rysta contro e ete r yne OSCI - (G rid b lock ke yingl . AI C charattef i.'iu: 10 db
lato rs e I kc dial ca lib ratio n- IOO kc per dial revolution • D ial nom Inal @ 0 .2 mo l lna l g tld CUffent . Naise tevel:
bandspread eq ual to 10 feet per megacycle e 500 kc coverage per AO db d own f rom s ing le tone ou tput . Visual d ial
ba ndswitch position e Switched 120 V A C for external antenna aUU'GCy: With i", 200 cp s loll band. ). EI. tt, icGI

dial ouurocy: W ilh in 400 cp ' [all bo nds]. Aud ia
rel ay e Sturdy, lightweight, heavy-gau ge aluminum constr uc tion Input : Hig h impedance m icro p hone or phone
th rougho ut e Neat . modern " Low- Boy" styling! e Variable load ing! pa tch . Audio "eq u. ncy 'espon,e : 350 10 2450 cps
,- " 5 8-400 JJ Ib $32500 01 6 db . Powe, . equ i,e",en ls : 80 wa ll. STBY . 260.... u , s. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. wOIIS ke y dow n @ 120 V AC lin e . Di",en.ion.:
Export m OOt'1available for /15 / 130 VA C. 50 -60 cps; 'H.·rile lor prices, 1 4~, " W Il 6sl, " H • 13'/, " D.

lIDP-2J . Special SSB .\lik e', 4 tbs $29.40

r - - - - - - - - - - - --- - - - - - --- -% ~~I
I fRU 1965 HEATHK IT CATALOG I HEATH COM PANY. BeMan Ha rbo r, Michig an 49023 I

See the wide afroy o f Heoth_ I In CanGda : DaystfOm, t td., Cooksville , On tar io I
I kil Arnoleur Ra d io Eq uipme nt I 0 Enclosed is S , p lus ship p ing . De pt. 12 -2 I
I ovo ilGb le at Irem endon do- I Ple a se send mode l hl _ -.-,.,--::-_ ,.,- _
I ii-yourself SaVinllSI Eve rylh inll 0 Please send free t965 Heathkil Co lolog , I
I you need in " mobi le" 0 ' I, Nome IPlea se Pl int l I,I " ' iu d" stGlion IIMr wit h f", 11 Addre. ,' _

I
· de su ipl io n. a nd spetificc · I City State Z,p I

L ~~~~~=~~ ~~~~~~~~~~~~~~~~~~~
F or fu r ther in (ormllt iun , cheek n u mber 23 , on plIg'e 110
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NEED

A

V F O ?

BY R. T . HART.* W5QJR

This articfe describes a vLo. that incorporates several unique features
to enhance the stability of transistor circuits and may serve as a general

guide to the design of variable frequency oscillators.

T
oo many hams have given lip build ing
their own equ ipme nt because they feel
they can', ma ke it good enough to be com­

pat ible with all the fancy commercia l equipment
on the a ir. The biggest conce rn is v.f.o. sta bili ty
for s.s.b. ope ration and for c.w. where very
se lective rece ivers won 't tolerate drift. Any ham
ca n build a good Y.Lo. and properly adjust it
fo r sta bility using the simple techniqu es pointed
out in th is article.

Choosing The Circuit

All of the common types of osci lla tors are
good if built and adjusted prope rly. The indi­
vid ua l builde r may prefe r o ne over another fO I

persona l reaso ns. For this article I have chosen
the sta ndard Hartley to illustra te a proced ure
for ob tai ni ng: stability. T he general technique
ap plies to any oscillator circuit.

Component Selection

Vacuum tube circuits are commonly preferred
over transisto rs due to their characteristically
high im pedance and subsequent high Q circuits .
However. transisto rs may be used with success.
as demonstrated in th is article .

All o f the components must be chosen fo r
thermal stabi lity. The ex tra expense is a small
price to pay for a good unit. The tuned circuit
must not be compromised . Slug tu ning is pre­
ferred o \"er ca paci tor tuning. !'>i nce a ci rcui t usi ng

s T est D irector. Space S)' s l em ~ a nd A nten na D ivision .
Coll ins Rad io Company. Da lla s. Te xa s.
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va riab le ca paci tors can be tempera tu re compen­
sa ted fo r only one freq uenc y by using tempera­
ture compe nsa ting ca pac ito rs. The coil form
sho uld be made of a ma ter ial that is mechanic­
a lly stab le with tempe rat ure. A paper base
phenol ic mat erial is preferred ove r ceramic for
thi s reason.

Mechanical Construction

T he un it m ust be rigid to pre vent components
fl exing and the subseque nt frequency change as­
socia ted with st ray ca paci ty betwee n compon­
ents . T he variable tun ing a rrange ment must be
isolated from shock and vibrat ion. In the uni t
shown. a micrometer head is used with a bras!'>
slug: for tun ing . T his a llows the home bui lde r
a simple arrangement as well as high accuracy.
T he major requiremen t is to build the v.f.o . as
a complete uni t. rat her than on brackets mounted
to a panel. T he uni t should be well shielded and
a ll leads iso la ted to prevent stray r.f. energy
coupling to the circuit.

An Example Unit

The unit shown includes a transistor operating
as a Hartley osci lla tor followed by a broad band
buffer amplifier for isola tio n. as well as pro­
viding adequate sig nal to a d iode network that
acts as an a.g.c. ci rcu it to mainta in am pli tude
stability. This is very important for transisto rs
since their characteristics vary wi th temperatu re
and the a .g.c. ci rcui t offse ts the va ria tion.

The basic osci llato r circui t is conventiona l



Component Boord Lock

Photog ra ph of the v.f.c , (on­
struction using a micro me te r
head fo r tuning . The tra nsislor·
ized oscillato r a nd brood bond
b uRe r ore co nstructed on the
phe no lic bose nea r th e rear of
the unit. The micremeter head i,
available from the Siorr el Com­
pOhy of Athol, Mon , a nd is

listed 05 # 263P.

Lock

Zero Set

with the exception of a capaci to r across the feed­
bad tap. This capacitor is chosen 10 form a
fi lter network that effective ly multiplies the Q
of the tuned circuit. By definition. a low Q tuned
circu it has a broad hand charac teristic and will
contai n many harmonics. These harmonics affect
the frequency stabi lity. since they cross modula te
with each othe r and wit h the fundamental to
produce currents that are not necessari ly in phase
with the normal mode currents. Small changes
in the circuit components affect the harmonics.
a nd these in turn affec t the fundamental fre­
q uency by distorting the waveform. The highest
Q circuit will produce the most stable oscillato r.

The most critical aspect of any oscillator is
choosing the proper amount of feedback . In a
Hartley this is accomplished by choosing the
proper loca tio n of the feedback tap. In a Colpills.
the capacitors should be ca refully chosen for
the proper rat io. In either circuit. a simple test
will verify proper operat ion. This test consists
of measuring the frequency of the oscillator as
a fu nction of the su pply voltage. If the feedback
is chosen properly. a small change in su pply
vol tage will have no effect.

\Vhil e adjusting the oscilla tor shown. the ef­
fec ts of choosing various taps is presented in
fig. I. A frequency counter was used for this
test. bUI similar results may be obtai ned using
a good rece iver and moni tori ng a harmonic of
the osci lla tor for accuracy. The osc illa tor shown
was designed for a cen te r frequency of 1.5 me

for a mobile transceiver. but the exa mple applies
to any frequency. The ca libra tion on the curves
is in cycles per second above and be low ce nter
frequency. C urves A and B are examples using
the wrong tap for feedac k. Note th at o n all
cu rves. if the voltage is held consta nt. the Ire­
quency will drift a t a ra te proportional 10 the
slope of the curve. With the tap set on Curve H.
the d rift ra te was approximately I kc per hour.
With the tap as a t A. the fre quency drifted in
the opposite direct ion. C urves C and D indica te
the drift rate will be zero if the su pply voltage is
maintained where the curve is fl at. The builde r
has the choice of the tap for a desired ope ra ting
voltage or selecting the proper voltage from
data obtained on his un it from th is test. Merely
regulating the su pply voltage wi ll do no good
if it is the wrong voltage.

As prev iously mentioned. the Q of the circuit
a ffects the performance. Curves E. F, and G
show the e ffect of va rio us capac itors shunting
the feedback tap and effectivel y increasing the
Q. With the proper capacitor and proper tap.
an improvement of al most ten to one was
ac hieved. Curve 11 illustra tes th at prope r feed­
back should a lso he chosen to achieve stable
operation in crysta l oscilla tors. The o ne shown
was not prope rly set up.

The feedback should be adjusted a t the ce nter
of the oscillator tuning range. It should then he
checked at each end to insure proper opera tion .

[Colltimll'l/ 0 11 page 102]

Fi g . 1-1he cbove graph portroys the results of fee ­
quency sio bitity versus supply vo lta ge and fr equency
sta b ili ty versus the va lue of capacitor CI shown in th e

circuit in fig . 2 . Th e curves ore defined below.

A-Inadequate feedback. Orift rote, 1,050 cycles /haur .
S-Excessive feedback .
C- Co rrect feed bock fo r 18 vo lt supply (no filte r).
D- Same as C with top moved sli g htly. Use 21.5 vo lts.
E-Some tap a s B with ( I eq ua l to 0 .01 mf.
F-Some top a s 8 with CI eq uo l to 0 .015 mI.
G-Some top a s B with ( I equa l to 0 .02 mf.
H-Simple crystal escilleto r.
Th e 0 located on eoeh cUrie represen ts th e best e pee­
ating point o long thot curve , o r the spot whe u t the

drift role is zero.16 18 2 0
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The Homebrew
Slot Antenna

BY R. M. BAL DW I N,':' K4ZQR

Improve your signal on two meters
with this simple slot antenna.

"' 409 Kae lin Drtve , Lou tsvtne 7. Kentucky.
"T Ilton. E . P. " Worl d A bove 70 Mc.," QST . Novem ber
1963, p . 55,
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Fig. l -Two views of the Irot ontenno for two mete-s.
Al uminum a nd all hardware wcs lolvaged from TV

cntennos,

ske leton slot , an array just coming to the at­
tenrion of American v.h.I. men:' Since the
article pro vide the detail s of the slo t element
which consist of two horizontal dipol es stack ed
a pproximate ly ~ wavelen gth apar t, I fi gured
perhaps with th is help, maybe I could brew up
a beam.

The drive n element of the slo t is an elonga ted
rec ta ngle with rounded corners. and it helps if
you wi ll firsl visua lize two stacked d ipoles ~R

wavele ngth a pa rt. I ow bend the ends of each
dipole toward the other di pole leaving about
IS" of each dipole horizonta l. The ends yo u
be nt do not reach fa r e nough to connect the
IWo di poles, but if you now inse rt a phasing
line while sti l! maintaini ng ~ M wave le ng th
spacing, you form a complete loop wh ich is
15 " ac ross the top and bottom and 45" o n each
side. Feed this a t the exac t mid point of each
side wit h 75 ohm coax by fann ing a li t the center
lead I I Yo! " 10 feed one side, and the braid
I I 'h " to feed the other-and you have the driven
element of the ske leton slot antenna. This is
a ll the deta il provided in the a rt icle, but it was
the importa nt pa rt.

Construction

A trip to our local radi o store netted severa l
channel 9 Y agf's for free . How they acquired
them. I don 't know, beca use we have no channel
9 here. Any old TV an tenna . however. will pro­
vide a source of al umi num .

Make the dri ven eleme nt first by using TV
antenna elements which a re a round .% " in
dia meter. Yo u will . of course, have to use
seve ra l 10 make the slot. When joining them
together. cr imp the e nd of one for a force fit
in to the end of the ne xt piece and then d rill
the two and d rive in a self-tapping screw. If
you want 10 get fa ncy. you ca n make a bending
jig to rou nd the corners of your slot. I just be nt
mine with pl iers. a nd while there a re so me ir­
regularit ies, you can't see 'em when it's up in
the air, Complete the driven e lement by drill ing
two mounting holes in the center of each IS"
horizonta l side, and th read two self-ta pping
sc rews with loc k washers into holes at the mid
poi nt of each -.15" side. T hese a re for attachi ng
the coax later,

The boom material I used was 11/8" stuff
fro m the booms of the cha nne l 9 TV antennas.
If yo u can't scrounge enough stuff for the booms.
you may have to buy some a luminum tu bing.
Minimum length for each boom is about 54"­
wh ich a llows for 16" spacing between a ll ele­
men ts plus enoug h boom behind the reflector
to attach the IWo beams to the mast with TV
U clamps ,

Dimensions of each element are given in
fig. I and arc fi gured from hand book formulas.

[Cml/illfled 0 11 page 101]



HIGH FREQUENCY (20 me - 160 me)
Five transistor oscillators covering 20 mc - 1 60 mc. Standard 77 ~F ca lib ra tion toleran ce
-+- .0025% • The frequency tolerance is -+- .0035%

• Oscillator outpu t is .2 volts (min) across
51 ohms. Power requirement : 9 vdc @ 10 rna . max.

OSCILUTOI C1SCILU Toa unUl n ..'UUUI E TO l . O$CIWfnl ClnUL CIYSTll
un II NCE nn -41"' t l lSi" (U SS UTStlLl nEQ UE NC1' ' l iCEniCE

OJ· 4 me CY·1I + • i:l, I 9.10 2Wl me $ 6.90
0146 ' 1lW me enl .. .00J5'r. 9.10 60-100 me 12.00
OHI 60-100 me enl ± .00351. li .oo

01·1'0 100-140 me enl ± .0035'r. li.oo 101·140 me li.oo

01·160 •
i 25·1· l - enl _~ .00351. li.oo lU160 me 18 00

-

Order direct f rom
International

Crystal Mfa. Co.

LOW FREQUENCY (70 ke - 20.000 ke)
Four transi s to r osci llato rs cove ring 70 kc - 20,000 kc. Trimmer capacitor for zeroing crystal.
When osci lla tor is o rdered w ith c rys ta l the s tanda rd will be ± ,0025%

• Oscilla tor output
is 1 vo lt (mi n) across 470 ohms . Power requiremen t : 9 vdc @ 10 rn a. max.

OSC ILLAT OIl OSC ILU Tnll CIITS U L TEM,UUUIlE TOl. OSCILL!!~11 CIYSU L e RnUL
n,E IlANCE nPE ~a· , TO -r l ~o of

(LESS CIlTSTAl) FREQUEN CY niCE'l ICE

01·' I Ie crur :!: .015% $7.00 70·99 kc 22 .;0
100·200 kc li .oo

01·2 200·i,OOO Ie CY~I 2Q0.600kc :!: .01 % 7.00 200499 kc 12.iO
6QO.5,OOOkc .. .0035% 7.00 ;00849 ke 22.iO

Of.] 2,()oo'12,OOO kc eY~1 :!: .0035% 7.00 850-999 kc li.OO
1,000-1.499 kc 9.80

014 10,000-20,000 kc eY~1 :!: .0035'r. 7.00
1,;002,999 ke 6.90

3,000-10,999 kc ' .90
11.000-20,000 kc 6.90

,

AOC OSCILLATOR CASES
Small portable cases for use with the OT series of
plug-in oscillators . Prices do not include oscillators.
(When oscillator and crystal are ordered with FOT·IO case a 77' F
tolerance of ~ .001% may be obtained at $2.00 extra per osci ll ator l
crystal un it. When osc illator/ crystal units are ordered with FOT·20 ca se,
a single unit can be supplied with temperature calibration over a ra nge
of 40' F to 120' F. Correct ion to ~ .0005%. Add $25.00 to the price of
FOT-20 and oscillator/ c rystal uni t. )

FOT·20 For high accuracy cali bra tion
requ irements. Inc ludes battery
and output jack, ou tput meter
circu it and battery check, as
well as thermistor temperature
measuring c ircu it. $87.50

FOT·l0 Basic case with battery and
output jack for general wider
tolerance applications. $14.50

MT·l Osc illator board mounti ng kit.
$4.95

Fill' f ur ther In rormatton. check number 1>. nn p",:::t' 110

FOT· IO

FOT·20

OKLAHOMA CITY. OKLA.11 NORTH LEE



Kilowatt Plat~ Tank [oil
BY LOU A DL E R.* K8lKA

If you o re thinking of building 0 linear here is how you can save money
on an all-band kilowatt tank circuit . Some copper tubing, a surplus

rotary switch and a little ingenuity can save you up to 25 dollars .

"

•

"

10 Iol.r~ Holder

•
..L
i '

T

o 0 0 Q 0 Q Q 0 Q Q Q Q Q 0 Q Q Q~I It
i====;::= = = =:j.;T

total widt h of the two pieces will be o ne inch.
Cover them wi th a one inch p iece of masking
tar e the full length . Starting ~ inch fro m o ne
e nd . layout IR ho les o n the cen te r line. v.. inch
a pa r t as shown in fig . IA. Proceed to dr ill the
holes with a 3/ 16 inch d rill. After drilli ng. do n' t
re mo ve the masking tape . Yo u can use this as
a jig to drill the second set. W hen drill ing the
plexiglass be careful not to force the drill . This
will give you a nice clean hole. Keep these
drilled plexiglass forms marked so that they
a re in iden tical se ts.

After m aking two sets of forms we proceed
to use o ne set. Slip 'h o f the coi l form inside
of the coil. Sp read th e coi l o ut carefu lly so th a t
every tu rn o f the coi l wi ll fa ll into th e notc hes
of the coi l for m . Usi ng balsa wood glue . w hic h
I fo und works n ice ly, a pp ly a light coat o f glue
to eve ry no tch a nd in between the notches o f the
for m . Apply a coa t o f glue 10 the o the r identical
for m in like manner. M esh the two form s over
the coi l a nd a pply a small C clamp o ver the two
at each end of the coil. Don 't worry about th e
excess glue whic h oozes o ut ove r the coi l. Pro­
ceed hal f way a rou nd the coi l and a pply Ihe
seco nd se t of fo rms. Set th is co il aside to dry
thorough ly. T wo da ys wi ll do the job n icely.

10 Mete r Co il

C u t a piece of 'A inch plexiglass th ree inches
sq ua re . Drill a 1/" inch hole in each corner v.. ..
from each side as shown in fig . I R. M ount a

A:
0 UT tw o years ago I bui lt my latesl linear

and had th e problem of an inexpensive
tank circuit co nf ron t me. Here's how I

so lved that p roblem.
If you have a s ingle pole fi ve position rotary

switch of a heavy type of construction. prefer­
ahl y ceramic, yo u have the main component.
If not you can acqu ire one through the many
sur plus outlets . This swi tch will provide your
choice of bands. Acquire 18 feet of 3/ 16 inch
copper tubing; this usually se lls for 25 to 30
cents a foot. If you want to make th is job real
professional get your favorite mechanic in town
to si lver so lder the entire length of this tubing .
"l h is is no big problem . Actua lly you can do
this yourse lf wi th a gas type to rch. When ap­
p lyi ng the silver solder. wipe it periodica lly. wi th
a clea n rag. before it cools. This wi ll preven t
blobs of silver so lde r from accumula ting.

Const ruction

C la m p one end of the tubing in a vise a nd
proceed to st ra ighte n out the kinks in the tu bing.
A pply th e s ilve r solde r at this time if yo u a re
going to do so. W hen done wit h this step. la y the
tubi ng: on the fl oo r. xr o um the fo rm o n which
yo u are goi ng to wind the coi l o n. in a vise .
T he coi l form should be 3 to 3v.. inches in
diameter. One word of caution at th is point:
don 't bend the copper tubing anymore than
necessary. The more you bend it the more br itt le
it gets.

Begin to wind the copper tubing over the
form you ha ve chosen . Revo lve the form ra ther
than wrap the tubing: this wa y yo u're not as
likely 10 cause kinks in the t ubing . Wind th is
co il as tight a nd as cl ose together as possible .
...\ f ler you have wound 17 complete turns on the
form. leave a t least four inches from the last
tu rn and cut the excess tub ing o ff. Now. slip the
coil from the fo rm. bu t don't stre tch the coi l
o u t in doing so .

•

"

•..L,.
Tf::===:-;:===~~

l - (A) Dime n~ion, of the co il spreade rs. Two sets
needed 10 support Ihe coil a s sho wn in fig . 2.
(8) Dime nsio ns of th e le n meier coil sup po rt.

Fig .
a ••

- 2M22 Il lh Stree t . C uyaho ga Fa lls . O hio .

Forms

Take the II, inch plex iglass and cut four
pieces. six inches long a nd Y.z inc h wide . T hese
w ill he used to hold th e coil in form . A nice tool
10 cut the ple xigiass with is a fine tooth had
saw. Having cu t the four pieces of plexiglass.
mount Iwo of them side h~· side in a vise. so the

28 • CO • February, 1965
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f ig . 2-Shown above is the combined coil supp~rh ond
the basic circuit for the bond switch . The top points
a re d iscussed in the ted. All the switch to ps a re co n­
nected with # 12 tinned wire . The right end of the
main coil should be secured to the form a t point A.
The left end of the coil should be a ttached to the
10 meter coil a nd be certain that both coils are wo und

in the some d irection .

screw in one hole. with a ground lug under the
head of the screw. Do likewise with a second
hole. T he other two holes will be used to mount
this form to the main coil as shown in fig . ::!.
The ten meter coil is next. Using the IA inch
strap copper. wind four complete turns over an
old octal tube. (The metal type makes a good
form .) Of course. wind this co il as tight and a"
close together as possible. When complete . re­
move the coil from the form and stretch it out
carefully so the coil will just fit across the two
lugs o n the 3" X3" plexiglass holder. Solder the
coi l to the lugs.

When the coi l fo rm is com plete ly dry, sl ip
the 10 meter coil into the end of the main coil
so the small coil is a t right angles to the la rge
one. He sure the two coi ls don't touch . T here
should be about '/1 inch of clearance between
them. After the small coi l is properly located.
sc ribe an d drill two holes in the main coil
fo rms. Attach the 10 meier coil to the la rge
coi l with small sc rews and nuts . Work one end
of the la rge coil over so as you can a ttach it
to one end of the 10 meter coil. This completes

the main construction.
A l! that remains is to mount th is un it in your

linear. I suggest you mount this coil just behind
the front panel and para lle l to it. The band
switch shou ld be located on the front panel and
centered with th e tank coil. Keep one inch of
clearance between the rear of the switch and
the coil. Attach a # 12 tinned wire from the
right side of the coil to the arm of the band­
switch . Leave the right connect ion free. This
will be your 80 meter posit ion. The rest comes
with trial and error.

Se tt ing the Taps

Be sure the linear is completely wired with all
tubes in place. The procedure is to be followed
with the po wer 00. Set the bandswitch to the
80 meter position . Place both the plate and
loading capacitors at the half capacity posit ion.
With a grid dip meter determine what portion
of the 80 meter band you are at. With some
luck you will be in the center of it.

With four 811A's. a 250 mmf plate capacitor
and a 1000 mmf loading capacitor it took 17
turns on the main coil to hit 80 meters.

After 80 meters is established. switch to 40
and from that switch position connect a # 12
wire to the coil, t rying one turn at a time. until
you hit the center of the band as indicated by
the grid-dipper.

Follow the same procedure for the 20 and
15 meter bands. With the four 8 I IA's there
was one turn on the main coil for IS, three
turns for 20 and nine turns fo r 40.

At bes t I would say you can bu ild th is coil
for less th an 8 doll ars. bu t if you silve r solde r
the coil. it would be more. The tan k coi l would
he ra ted at least one kw d.c. input and I have
never known of one 10 hea t up and melt the
plexiglass, even when off reso nance for some
time. Good luck on your venture . •

The Simple-Gen R eceiver
BY E. H. MARRINER." W 6BLZ

This simple one tube regenerative receiver covers 40 meters (but could
cover any other band) and is companion unit for the Zipper Bag Trans­

mitter. The two units make the ideal travelling rig .

B
un.e rvc a regenera tive rece iver may see m

like going back in lime thirty-five years,
and I fo r one thought. many years ago,

thai I had built my last one.
Recently I had an occasion to make a quick

trip b)' air and wanted to take a rig with me
I on ly had two days 10 get ready and needed
something in a hurry, someth ing that did not

·5 2M Colima Street. La J o lla . California.

requi re a lot of fussing around to make it work .
It had to pack into my zipper bag luggage which
could not exceed 40 lbs. I could see no substitute
unless I wanted to leave my shoes and go bare­
foot. w ith th is thought in mind the receiver
described here was put together and is passed
on for use by others who may find themselves in
similar circumstances.

This is a two tube regenerative receiver band
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spread for forty meters. I could go on any band
but I was taking the little Zipper Bag' trans­
mitter which was al read y on 7 mc and 40 was
what I needed at the moment. It has enough
volume to make your ears say ouch and the
regenerat ion control works smoothly and holds
in across the en tire band withou t any adjust­
men t. T here is no body capaci ty when touching
the panel. A 61: H8 pentode triode is used and
with th is cathode type tube the microphonics
are at a minimum. It will work on any plate
voltage from 45 to 150 volts without too much
change in volume or setting of the regenera tion
control. It does a nice job for a quick trip or
picnic outing. an j you will be surprised by how
well it works.

Construction

T he receiver is built on a ·H~ X 2'h X 1 inch
California Cha.... i~ and the power sup ply is built

Rear view of the 40 meter regenerative receiver. The
45 mmf trimmer ca n be see n mounted on the main

tuning ca pacitor.

•

~fC ,16 E88

'.

.001

10 Pin B " -1

6EBB

n
6 3•.

Fig. l -Circuit of the 40 meter regen erative rece iver.
All resistors are 1" watt units . The two potentiometers
are miniature typ es for spa ce conservation . Capacitors
greater than on e in va lue a re in mmf and leu than

C I-25 mmf. Su rpl us from ARC-5 receiver .
C2-35 mmf with all p la tes removed exce p t for two

rotor and two stato r.
RFC1, RFC, -2.5 mhy, fe rrite co res, J. W. Miller # 6302

or eqc iv,

o n... in va lue a re in mf except where noted . Other than
the one silvt"r mica (SM) and one electrolytic the
ca paci tors are all disc ceramics. The earphones are

high impedance or crystal types .

T1- Any high impedance aud io choke. A surp lus trans­
former wa s used, 20K·600 ohms, avoiloble from
J. J. Glau Co., 1624 S. Main sr., Los Angeles, Ca lif.
Ma rked Stencar 94138 GR-1ClA-FA-13 . Cosf, 35
Cen ts.

on a second identical chassis. T he tuning capaci­
tor is co nnected to a vernie r dia l by an insula ted
shaft. T his prevents scratching noises when
luning. due to the dia l mechanism .

The coil. for simplicity. is mounted on feed­
through insulators. The large bulk coil has higher
Q than a small plug in type and gives better
selectivity but plug in coils would work. T he
antenna wi nding is three turns of AirDux # 1010
(or suitable hook-up wire) and it is placed at
the end away from the ground tap. The antenna

IMarr iner. E. II ., "Zipper Hag Transmitter," CQ. May.
1962. p

winding shou ld run in the same direct ion as the
main coil.

T he regeneration tap is not cri tica l and only
needs be a few tu rns. Tapping of the coil to
ground saves fussing around with polarity to
make the set regenerate. Changing the tap only
shifts the frequency which ca n be compensated
by the trimmer across the tuning capacitor.
Nothing is critical a nd the receiver should work
the first try.

Testing

\Vhen you fi nish bui lding the receiver set the
[ComilluccI 011 page / 01]

Front view of the simp le 40 meter regenerotive rece iver
and power supply. Th e ANTEN NA Tll lo4 1oil U is above the
TUNING d iol, the U c;.lNUATlON control just below it and
the VO LUM E control just to the right. The "NTHINA

TUM IN A L is between the A NTEN NA TtI M M U and the phone
jack. Th e pa nel is 5 X 4 inches and th e d iol a 2"

Philmore # 5-50.



At your Dealer NOW!
DRAKE MODEL RECEIVER

See y our dist r ibutor o r write for free brochure.

R . L . DRAKE COMPANY
MIAMISBURG, OHIO

For fu r ther informat ion . check number-

Model MS·4 $1 9 9 5
Matchi ng Speaker

SPECIFICATIONS - Model R-4

FREQU ENCY COVERAGE: 3.5-4.0 Mc. 7.0-7.5 Mc,
14.0·14.5. 21.0·21.5, and 28 .5-29.0 Mc with
crystal s suppli ed. Ten accessory crystal sockets
are provided for coverage of any 10 add itional
500 KC ranges between 1.5 and 30 Mc with the
except ion of 5.D-6.0 Mc.

SELECTI VITY : Drake t unab le passband filter
pro... ides:

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 De down
2.4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 OB down and 25 KC at 60 DB down

Se lectiv ity switch ing is independ ent of detector
and AVC switching.

1.F. FREQUENCIES: First 1.F. -5645 KC crxstal
lattice f ilter; second I.F.- 50 KC tunable L/ C fi lter.

STABILITY: less than 100 cycles after wa rm up.
Less t han 100 cyc les for 10% l ine voltage change.

SENSITIVITY: Less t han V2 uv for 10 DB signal
plus noise to no ise on all ama teur bands.

MODES OF OPERATION: sse, CW, AM, Rm.
DI AL CALIBRATION: Main dial cali brated 0 to 500
KC and 500 to 1000 KC in 5 KC divisions. Vernier
dial cali bra ted 0 to 25 KC in 1 KC di ... isions.

CALIBRATION ACCURACY: Better than 1 KC when
cali brated at nearest 100 KC point.

AVC : Amplified delayed AVC ha ... ing slow (.75 sec.I
or fast (.025 sec.) discharge; less than 100 mic ro­
second cha rge. AVC can also be switched off. 3 DB
change in AF output with 60 DB change in RF
Input.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC th reshold.

AU DIO OUTPUT IMPEDANCE: 4 Ohms and hi im­
pedance for anti-vox.

ANTEN NA INPUT: Nomina l 52 Ohms.

SPU RIOUS RESPONSES: Image rejection more than
60 DB. I. F. ·rel·eet ion more than 60 DB on ham
ranges. Intema spurious responses In ham ranees
less than t he equiyalent 1 uy signa l on the antenna.

FRONT PAN EL CONTRO LS: Main tun ine, AF gain,
RF gain, AM·SSB/CW wit h slow AVC. fast AVe. or
AVC off, f unct ion swttcn, band switch. xtal switch,
passband tunina and selectivi ty. presetecter, notCh.
and headphone jack,

REAR CHASSIS JAC KS AN D CO NTROLS: s-meter
zero, notch adjust, antenna jaCk, spea ker jack,
mute jack, a ntt-...ox jack, accessory power socket,
and fuse post.

POWER CONSUMPTION: 50 watts, 120/ 240 VAe,
50/ 60 cycles.

DIMENSIONS: 5lf.z" high. 1/Hi " Wide, cabinet
depth ll ~", o...erall length 121/...., weight 16 tbs.

AVAILABLE AC CESS ORY: Model MS·4 match ing
speaker cabinet wit h high effici ency 5 x 7 speaker.
Cabinet also houses the power supply for the T-4
or T-4X match ing transmitters.

au. 0 11 l'uK"e 110
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FEATURES

• linear permea bili ty tuned vro with 1 KC d ial divi sions .
• Covers ham bands 80. 40. 20. 15 meters completely and 28.5

t o 29 .0 Me of 10 meters with crystals furnished.

• Also covers 160 meters , Mars. Citizens Band. WNV. Marine.
and short wave broadcasts. (With accessory crys tals .)

• Or will give 5 Me of continuous coverage (with accessory
crystals) for use with VHF converters .

• Or tunes any ten 500 KC ranges between 1.5 Me and 30 Me
with accessory crys tals; 5 .0 to 6 .0 Me not recommended).

• Four bandwidths of selectivity (equivalent to 4 f ilters) are
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4 .8 KC.

• Passband tuning
• Noise blanker that works on CW, sse, and AM; Notch filter;

and 100 KC crystal calibrator are bu i lt in .

• Cryst al latt ice filter lst IF
• Prem ixed i njecti on - Crystal oscillat or a nd low f req uency VFO

outputs p rem ixed .

• AVe with f ast attack and slow relea se f o r SSB or f ast release
f o r high speed break-In CWo Also AVe may be switched o f f .

• Receives SSB, AM, CW, and RITY with f ull RF gain, com p lete
AVe action and accurate S-meter indicatio n.

• Product detector for SSB/CW-diode det ector f o r AM .

• Excellent over load and cross modulation characteristics; ln­
sensit ive t o operat ion of nearby t ra nsmitters.

• Compact size: rugged co nstruction.

• T ransceive ca pability; May be used to t ransceive w ith the T-4
" Reciter ' o r T-4X Transmitter.

• 13 tubes and 7 d iodes.
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A sample of a custom made shielded ignition kit reody
to be installed . The 12 volt coil is fed through a coollial
fe ed through capacitor. Specia lly designed cops slip

over the spork plugs.

BY KEN JUDGE GLANZER," K7GCO

Here is the final word on how to beat the worst cases of ignition noise for
good mobile operation.

·Z01 South 124th 5'r('('I, 5 ('3 11 1(' liM, w a shlngto n.

exha ust pipe was still hot but the main source
of interference was still under the hood.

We stopped struggli ng and took stock of the
situation. Wha t were we doing? Trying to keep
the noise out of the receive r. Why not a ttack it
at the source? Prevent ing it from being rad iated
might just be simpler than cleaning it up . I was
down at one of the local supply houses (buying
some more capacitors) when a cha p walked up
lind ordered a shielded igni tion ki t. What Was
thi s? I inq u ired a nd found o u t that sh ield kit s
we re ava ilable fo r all the major cars or ma y
even be purchased in a read y made custo m ki t.
The uni t for my ca r cost $49.50.

I orde red the ki t and installed it in abou t 3
hours. It could have been done in less time but
I was very careful abou t it. When com ple te. the
car was started and the noise was do wn o nly
about one half. Using the walkie talkie. it was
observed that everything: was considerably cooler
but still not good enough.

A recently installed transi storized ignition sys­
tem was now looked upon with suspicion as
being a possible offender since it contained some
unshielded l.v. wires. I had installed a swi tch un­
der the dashboard to cut the transistorized igni­
tion in or out to compare noise and engine po wer
d ifferences. Since the lines to the switch were
all low voltage I felt there would be no noise
radiation. While probing for noise sources. I
came in contact with the terminals of the switch

[COtJIilllll'J 011 page 99]

Shielded igni tion instolled in ° 1964 Ford . The re o
slsteece wires normolly used for noise suppreuion ore
not used in the kit end thus some lou is eli mina ted .
The di stributor shield co mes a po rt easily fo r servicing .
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BY GERRY SMILLIE· , G3P EU/ZD7BW

Here is on account of the DXpedi/ian to St. Helena off the S.W. coast of Africa
where Napoleon was in exile. The author describes the problems in handling

7,200 Q50's.

"YES.that's right. 51. Helena: ' "Where
Napoleon was'?" "T hat's right !"
"Somewhere in the Mediterranean?"

"No. that's Elba. he went there too!" I went
through the motions of this conversation many
times in the preceding months before my trip .
So with memories of another conversation which
went : " . . . just worked G us as ZZ7A /Z,"-"WeJl
done. where is thal ?"- "I don't know until I
get the card from Ack," may I state. once and
for all. that St. Helena is 16°5 and 6°W. about
1000 miles off the coast o f S.W. Africa .

By compariso n to so me less fo rt unate d x­
pcditione rs, the 26.000 ton Pretoria Cas tle was
a ver y luxurious method of reaching the chosen
outpost. So it was that in the early hours of
August -ttb, 1963 I saw the dim. barren rock of
SI. Helena. The line r anchored about half a
mi le off the coast and passengers were taken to
the little quay by small boats. ten minutes if the
outboard motor started. half an ho ur if it didn 't.

Waiting to greet me was Barry, ZD7SE, the
on ly active ('~- he hadn't been o n the ai r for
nineteen months ) amateu r on the island. Leav­
ing the equipment in two large packing cases
on the quay. we took my suitcases a few hundred
yards to The hote l in Jamestown for a Cou ncil
of \Var. I do not refer to the Consu la te Hotel
as The hotel th rough any sense of grandeur. it
was simply the only hote l.

It was Sunday, and the next day was the
time-honored institution of the British Ban k
Holiday. It would. therefore. be Tuesday before
any licence co uld be arranged. so the day was

- n Ullon E nd, Church Drive , Linhy, NOli v., Enzta nd .

A view of the lodd er, all 699 ~tep$, running up the hill.

spent making an initial explora tion of the island,
which is about ten miles by five. On Monday,
having decided that the steep valley in wh ich
Jamestown was situa ted. was not the best 10·
ca tion for a radio sta tion, Harry arranged for the
transportation of the equipment to a shack
right at the top of the famou s Ladder Hill. Here
I was 600 feet above sea level , looking out over
the South Atlantic to the north and west.

•



had their reports. In spite of Doroth y's extensive
research to find legal sideband operation from
ZD7 before my trip (she found no evidence)
there still see ms doubt as to wh ether or not a
short expedit ion had bee n mounted before. How­
ever. it appears that any such ac tivi ty was con­
fined to 20. so. later in my stay. " Firsts" were
accomplished on the other bands as be low:

The Island

I was often asked abou t the isla nd itself. so
a few remarks may be of interest . Of the ~SOO

people living on S1. Helena. about Ino are Euro­
peans w ho have either retired there or are work­
109 for the Government. The islanders rhern ­
sclves are a complex hybrid of European. Af'ri­
ca n, Malay and Chinese descent. The only major

In addition to the above. du ring a short spe ll
of good condi tions. I got quite a thrill work ing
Jack , K6ERV on 75. quite a long haul for that
band. While on the subject of sta tistics. I made
7200 QSOs wit h over 5000 different stations.
in 15~ countries. One of the latter was accounted
for by a few minutes pleasant chat wi th G us a t
AC7. in one of his qu ieter moments. The band
conditions. and espec ially the 15m path to the
States. open some days for seve n solid hours.
were very much be tter than I had ant ic ipa ted.
The only major disappointment was the tre­
mendous difficulty in reaching the VK /ZL area.
After hours of trying. I fina lly made it with
ZLIA IX and VK6 RU plus a handfu l of others.
wit h o nly days to spare before the end of my
stay.

Since there were sixteen weeks to use. I was
able 10 vary opera ting habits. On Sundays. I
was often in the shack by 0300 G MT listening
for Europe on 80 and would not pu ll the big
switch until 20 closed to the Slates at abou t 2300.
On the other hand. 1600 to 1830 o n Mondays.
Wed nesdays and Fridays was a lmost sacred.
tennis had priority. I managed to get Barry,
ZD7SE on the air on a few occasions. although
his job. studies and family occupied most of his
time. On one occasion. he gave a CQ and had
about ten stations on the freq uency replying to
him. Out of these, we picked the call SA ITW.
and. giving Gene a report. Barry passed it over
to him. Gene handed it to Bill. 5A5lW, and o n
the nex t over I jo ined in to say hello to the boys
in T ripol i. After a few minutes of the four-way
QSO. we signed and found absolu te silence o n
the frequency. We presumed the other sta tions
had been so mystified by the calls SA lTw and
5A5T\V plus not one. but two ZD7's o n sideband
that they had gone for a stitf drink before con­
tinuing! !

The Collins KWM-2. with a 3 128-5 PTO and
30L· 1 linea r were set up, and alongside went a
K\V Viceroy transmitter and KW77 rece iver.
which were to ac t as a rese rve sta tion. The la tter
combination was hardly ever used. bu t was of
great psychological value. since only two sched­
uled ships. from South Africa. would call during
my three month stay and spares would. to say
the least. be difficult As it happened. both ships
were used to bring a few spare tubes. in response
to emerge ncy reques ts to Les. ZS6A K I and Anita .
ZSITZ. respect ively.

T he following day I visited the Government
Secretary's office regarding a licence. I wrote out
the requested details of equipment and these were
returned 10 the office for incorporation into the
licence. "You state here that this 30L-1 delivers
400 wa lls. p.e .p .. whatever tha t means. while
it says here: ' ( reads from dusty fil e ) "the power
lim it is 100 watts. .. ," "Well. you see . . :'
I began in reply. (Any Collins owners. in pos­
session of 30L-I specifications. should firmly
resist any temptation to re-read the above con­
versation.) I will simply point out that a 30L-I
can be run at 400 watts. p.e.p.

The next morning brought the license. duly
signed by the Governo r and with Barry's help
I erected the KW trap di pole and the Hy-G ai n
14AVS vertical antenna.

Pow e r

This meant that I was ready to go: the only
problem was power! So here we have the classic
ham's night mare : si tti ng beside not one. but two,
complete sta t ions. in possession of a lice nce . o n
as rare (from a sideband poin t of view) a spot
as can be imagined. but without two volts to rub
together! "Power supplies on the island:' runs
the Lo ndon Colonial Office leaflet. "are 230
volts at 50 cycles for 24 hours a day:' This was
hardl y true as the voltage fluc tuated from second
to second as the load cha nged . A nything between
18 5 and 2 10 was normal . while In the dail y
mainte nance period. 0520 to 0600 G~lT. it drops
to 145 volts and even the receiver gives up! How.
ever. the total power cut which I was now ex­
periencing was. truthfully. a rare occasion.

There was nothing to do but smoke and smoke,
unti l. at 1700 G MT tha t evening. August 7th .
every th ing came to life . I a llowed fiftee n minutes
wa rm -up (after a ll. I did have 15 weeks ) and
tuned through 20 and found that the Sta tes were
not coming in yet . I found a QSO between Bill.
ZS6U R and Geoff. DL20X. two good friends.
and as good a place to start as any. A quick
break. and ZD7 BW was on the air. with the first
two of over 7000 QSOs. Soon things were mov­
ing. and within hal f an hou r the terrible twins
George. G3AWZ and Tom. G W3A H N had ap­
peared. George remarked that it was nice to
find a dxpedition on the air bang on time! Little
did he realize the power worries of the last few
hours.

QSC.
The first Stateside station worked was K 100J

but soon qui te a few including Dorothy, K2M G E
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Gerry, G3PEU /Z078W, at the rig ato p La dd er Hill in
St. Hele no. Note the cord file system for quick a nd

easy reference.

industry is the growing and processing of flax
for fibre : however the game fishing is famed .
\Vhile I was there a Marl in which weighed
11 00 lbs. officially. but was probably nearer 1400
Ibs.. was landed.

T he island has inland peaks of about 2600 feet.
with deep valleys and ridges running down to
the coast. like the spokes of a wheel. The roads
going inland. which are narrow bu t of very high
quality. rise from sea level to 2500 feet in six
mi les from ei ther coast, wh ich is fa irly un usual
anywhere in the world.

Summary

Some mention mu st be made of the standa rd
aspects wh ich arc incl uded in every expedition
report. I must congratu late the vast majorit y of
opera to rs on their high standards. Oh sure, there
were pile-ups and people go t a bit carried away,
but I think it is a great compl iment to the ama­
teur fratern ity that I can say that only 5 sta tions
out of over 5000 threw courtesy and considera­
tion to the winds and knowingly caused inter­
ference and annoyance to the rest. The fact th at,
out of 2600 W /K sta tions worked, not one found
thei r wa y on to that "banned list" of five. is high
praise indeed. Yes, I know that the Stateside boys
have been complimented before. but I am saying
it again. because it wants to be said. The fact that
the list did incl ude a two-letter 03 call I prefer
to forget!

The experience I had with ae rials may be of
interest. The kw trap dipole was strung from

a mast. IX teet high. at one end. to the 15 foot
shack roof. The 14AVS was. contrary to inst ruc­
tions. simply stuck on top of a 6 foot pole with­
out radials. On 20. there was no contest. the
dipo le suspended approximately E/ W. per­
formed very much better than the vert ical . even
in the directions of its ends. On 15. both worked
well. and there was litt le to choose between
them. Using only these two ba nds in the first
few weeks, I began to wo nder if the vert ical's
9000 mile journey from ebraska had been
worthwhile. Then I tried working some 40 meter
c.w. The difference between the two was even
greater than on 20m. but was reversed. On 40.
the 14AVS left the dipole a t the starting ga te!
I have pages of log. on 40 c.w. to the States.
that contain more 599 reports than other reports
combined. In view of the unorthodox method
of mounting the IotAVS. this may have been
more luck than judgment. bu t it certainly made
the careful transportation to SI. Helena worth
all the trouble . O n 10 and 80 meters, little op­
eration was made and the dipole was used.

Many stations were intrigued by being ad­
dressed with their correc t name in the middle of
a pile-up; the explanation will be seen in the
photo of the rig. The cardex file system seen on
both sides of the Collins gear. could be fl icked
through while replying to a call. and the oper­
ator's name found on his littl e card . The other
photo shows the famous ladder joining james­
town to the top of Ladder Hill. For the fi rst few
weeks I took a tax i up the road . and ran down
the ladder. four times a da y. I was la ter ab le to
hire a car for the remainder of my stay.

The opera tion was closed by a pleasant chat
with George. W8YBZ, on November 23rd, and
I left the island twel ve hours later.

I arrived home in the first few days of January
to find 4600 QSL cards waiting for me-since
then a further 600 have arrived. but have all.
by now been replied to. 1 also found the Niagara
Frontier DX Associa tion's " DX Signal of the
Month" award in the mail. the biggest thrill
of a ll!

I shou ld like to thank the authorities on St.
Helena for their cooperation; Collins for their
emergency spares kit. Hy-Gain for the 14AVS
and everybody for the QSOs, without whom
there would have been no St. Helena Sojourn. -

u.s. Honors Amateur Radio With Special Postage Stamp

ON December 15. the United States issued a 5~ commemorative
postage stamp honoring amateur radio.

T he stamp, issued on the occasion of the 50th anniversary yea r of
the American Radio Relay League. is light violet in color. and depicts
a series of tone modulated waves and part of a large calibrated dial.

The stamp was first placed on sale at Anchorage. Alaska. in recog­
nition of the outstanding performance of radio amateurs in providing
eme rgency communications during the Alaskan earthquake of 1964.
Post Office Dept. officials. League representatives and local Alaskan
rad io amateurs braved sub-zero weather to part icipate in special firs t­
day of issue ceremonies.

The amateur radio stamp is now available at post offices th roughout
the United States. W3ASK
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F. S. !(. for S. S. B. Transmitters

BY C. H. COM BS·

Here is a simple method to frequency shift key those comp lex s.s.b.
transmiffers without cuffing into the v.f.o. The f.s.k. sig nal is fed into the

audio section for perfectly legal and foolproof operation.

I
WANT to go RTTY with my new S1.000 s.s.b.
rig, but the oscillators are hard 10 gel at
and the v.I.o. is sealed up," Or: " I put

f.s.k. diodes in my ultra stable v.f.o. unit and
threw the calibra tion way off ." O r: "M y keyi ng
comes out upside down on most ba nds. so I have
to use a relay ," These are some of the complaints
heard. and problems run into. when attempting
10 add Ls.k. capability 10 many of the new high
priced s.s.b. units. Somehow the results don't
always seem consistent with the good perform­
ance of the rest of the equipment. C utt ing into
these compact units is a job o ne can be reluctant
10 do.

The basic cause of this trouble of course. is
the failure of the manufacturers to have f.s.k.
built into the equipment. At present this is done
by only a few . Until commercia l pract ice ca tches
li p with th is growing requirement of the pur­
chase r. a simple way out has presented itself and
can be easily used. This technique of f.s.k. is
inherent in. and enabled by the high performance
of this type of s.s.b. equipment. part icularly
with respect to carrier suppression. It is an audio
type method and is a perfect complement to the
aud io TV method of receiving RlTY.

Qui te simply, an audio oscillator is buil t up
tha t can be shifted in frequency over a range of
850 c.p.s. or whatever shift is desired. by the
teleprinter keying loop. The ou tput of this is
fed in to the audio inpu t of the transmitte r. That's
a ll there is to it. The v.f.o . osci lla tors are never
touched and retain their full accuracy.

T he output of the transmitter is two steady
frequencies. one for mark, one for space, but
this does not qualify as an audio signal in the

' 6 0 Walnut Avenue. Syracuse, New York.

technical sense. If carrier suppression is good.
it j'i indistinguishable from a true f.s.k. signal at
any distance from the shack. It is not a form
of a.f.s.k.. whic h is what would happen if the
same thing were done to an a.m. or Lm. trans­
mitte r. where a carr ier is a lso tran smitted. T his
is perfectly legal. T he govern me nt makes wide
use of this method of f.s.k. on their s.s.b. trans­
mitters, often having the unit built righ t in and
included on the front panel func tion switch. The
ARRL affirms its legality fo r amateur use. the
o nly stipu lat ion being that the ca rrier be ade­
quately suppressed. By adequate su ppression it
means on the order of 40 db or more down from
the tones. and this is a very typica l performance
for modern s.s.b. rigs.

You may wonder why I bear down so heavily
o n these political aspec ts. but I have been told
poi nt blank by severa l amateurs that th is method
would not act ually produce an f.s.k . signal. o r
that it was illegal. I have found that it is not in
wide use, despite the fac t tha t one manufacturer.
Collins. even recommends this procedure for
their popula r table top exciter. the 325-3. I have
see n two of these un its cut into to make a con­
ventiona l Ls.k. ins ta lla tion. and both times it has
thrown the oscillator off freque ncy and both
times the keying has bee n upside down on some
of the bands.

O scillator Un it

T he circui t o f a representa tive audio oscilla tor
unit is shown in fig. I. Man y othe r designs will
work as well. and if a unit has already been
built for e.r.s.k. transmission on v.h.f., th is ca n
be adapted. In the circuit shown here. the shift-

[Continued on page 96]
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• Selecti ve _ 20 Ke @ 60 B po ints
• 49 ·54 M c co ver age

TECH-CEIVER 6A
Low cost, com pac t. 6 m eter tra nsce ive r

I
Stable superhet receiver. 5 watt

transmitter, featuring PTT, us ing std .
(Ft 243) 8 Mc range xtats, non-cot tcar

I coils, p late modulat ion , power and
m odulation indica to r s, 10 tube per­
formance. Step-by-step manua l tncru c -

l ed . Wt , 9 Ibs . 115 VAC Power supp ly
(ki t) - 15.95.

I
. 5 Watt inpu t
• Sensitivi ty - better than 1 UV

leo I. ""• .,eIlO"
W¢GFQ

.~
• WVG MARK II

ALL BAND
I VERTICAL

I ~~Yo:~N~e lf 'SU P_
port ing 10 ·80 m eter

l a n t e n n a . T u n e s 3 .5
- 30 M e w ith m an ­
ual tap adjustment .

•
F ee d w it h 5 2 ohm
coax . Quic k ins t a lla­
t io n . Am a z i n g eff i·

•
ciency for OX or lo­
ca l con tacts . Used

I
as p ortable an tenna
al so.

$15.95 AI Postpaid ':J'
Cont inental USAI MECHAN ICAL SPECS:
Overa ll hi . - 18 ' , Tub·

l ing d iameter - 1 1/4 ·
to 7/16". Max. unguyed

I
wind surv ival - 50 m ph .
- Mig . bracket for l o/ti ..
mast. WI. 5 Ibs.

I ELECTRICAL SPECS:
M ax imum power : 1000
watt s AM or CW - 2

•
KW PEP. Omnidirection­
al. Vert ical p o la rized .

~' I

WRL N U YISTOR PREAM P PRINTED
CIRCUITS
PA50-2 Stage preamplifier for 6 me­
ters. Use 2 RCA 6CW4 nuvistors . H igh·
est grade glass epoxy board. Assem·
b led and pre-a l igned for 50 ohm inpu t .
output . Requires 60-120 VDC @ 10
MA. & 6.3 VAC
Size 2 ';.. .. x 2 11...." . Wired $6.37 I
PA·144 Same as above except only 1
6CW4 nuv istor & for 2 m ete r s , W ired
$4.98 (less 6CW4 t u bes) . __ City State Zip=::-c==-c~
__________ Clip & Ma ;' _

F or f u rther in formation , cheek n u m bee 32, on pa$Ct' 110

•
•
I
•
•
I
•

I Shie lded ign it ion. 1250
Watt s . 115 VAC. &0 cy.•

•
77 Ibs.
(FOB M ilwaukee.

-';i= 5:' __
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•
• $ 149.95• ~~
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An Active Communication Satellite For Radio Amateurs
Pa r t Two

BY GEORGE JACOBS.* W3ASK

' F rom the sta ndpoint of interference, however, expert ­
ence indicates Ih at pro bab ly no more t han JO pain o f
s.s.b . stations will be ab le 10 use the satelli te a t the same
time. and then o nly if self-disciplina ry measu res a re
taken to see that a separation o f about 4 kc is main.
t atned between ea ch pa ir o f st ations, Th e num ber of
stations o perati ng simullaneously, using o ther modes o f
transmission , will d epend o n the bandwidth of each
station.

OSCAR III will have to a tta in an a ltitude of a p­
proximatel y 300 miles to permit its use for trans­
continental communications, and 600 mites to
make t rans-Atlantic relay a possibility. Most of
the sa telli tes launched by the U nited States dur­
ing 1964 were placed into orbits higher than 500
miles, so the chance a ppea rs good tha t OSCAR III
may a tta in an a lti tude suitable for DX relay. It
is also expected that the satelli te will be placed
in a north-sou th orbi t simila r to the OSCAR I and
II orbi ts,

( 144.075 me to 144.125 me ) . The sa telli te has
bee n designed to run continuously. and an oper­
ationa l life of about o ne month is expected
before the batte ries supplying power to the
translator fa il. Full details on the design o f the
sa tellite appear in Part I o f this article, in the
October, 1964 issue of CQ.

The ope ra tiona l range o f OSCAR II I will de ­
pe nd, among other factors. upon the hei ght o f
the sate llite's orbi t above the earth's surface. As
this article goes to press. the name of the sa tel­
lite with which O SCAR III wi ll ride piggy-back
into space has not been annou nced. In a ll prob­
ab ility, OSCAR Ill 's orbit will no t be announced
unt il a fte r the sa tell ite has been launched suc­
cessfully.

T he fo llowing table shows how maximum
communicatio n range varies with the he ight of
the sa tellite.

• • • • • • • • • •

· . . . ... . . . . .

:\ lax imul1I
Co mmunica tio n

D tstance
(M iles)

1400
1900

· . . . . . . . . . . . . .. 2400
· . . . . . . . . . . . . . . 2750
.. . . . . . . . . . .... 3100
· . . . . . . . . . . . . .. 3400

., 3750
4100
4350

· . . . . . . . . . . . . .. 4600

· . . . . . . . . . . . .

SatellUe
H elnht
IM iles)

100
200
300
400
500
600
700
800
900

1000

Co m m unica ting Th roug h OSCAR III

OSCAR II I will be a radio-f reque ncy translat or.
It will acce pt any mode of transmission in a
50 kilocycle-wide channel in the 2 me ter band

· S PACE C OMM UNICATION S Editor, CQ.
' Th is article has been comp iled from material made
a vailable by the Pro ject OSCAR Associat io n, P.O. B Oll:

HI3, Sunnyva le, C a lifornia. The author wishes to express
hi .. a pp reciation 10 the Associat ion for their assistance.

W
HI LE radio amateurs throughout the
~orl d are read yin g 2 met~r equipment
In an attempt to communicate th rough

OSCAR III as soon as word is flashed tha t it is in
orbi t, the satellite presents a challenge to amateur
space experimenters and space- listeners as well.

In addition to the translator, which will re­
ceive 2 me ter signa ls from amateu r radio sta­
tions transm itt ing from the grou nd, am plify these
sig nals, and instan ta neously ret ransmit them
over grea t distances, the satellite will al so con­
tain a three-channel telemetry beacon and a
second beacon transmitter which will emit a
co ntinuous unmodulated carrier. Wh ile radio
ama teurs may be in terested mainl y in using the
sa tell ite as a radio relay device, amateur space­
expe rimenters may wan t to conduct ex periments
taking advantage of the assortmen t of signals
which will be emitted from the satellite. The use­
fu lness of such experiments have bee n demon­
stra ted previously with the OSCAR I and II sa tel ­
lites, which conta ined only beacon transmitters.
This a rticle discusses how OSCAR III ca n be used
for both communications and experimentation.

()SCAll /11. t!p...ign ed to he amateu r radio's
fi rM actin' communicotion .<; ,II(' lI i , P. is f'.t'.

fJeeted 10 be lounched sometime bplln'PII

tbe ,lute that thi.• article a""pf'n! in /Jr;'II ,
and th e end of th e u-inter .\('flMIII . In
anticipation 01 tli is i"'l'('tHUng launch,
Jr'3ASK. CQ's Spoce Com m un ;cll l im u
Editor. discu. .'iPS in Part 2 ol"l is ."w'e;"l
tll'ooTHlT' ar ticle, lwu: the satellite ran be
fu ed lor 2 rueter communications. IlOu' its
S;g1WI., CIHl be u sed lor i n leTf'!l lillJ! n m uteu r
scien t i fic pxpPT; m PII I .•• mill 11tH(' 10 obl" in
(, QSl. cnrd ior II s/Jflcp .li.d e tIl'T roport , Pari
1 a/this nrticle. in It'h ieh the tiP...;!!" ollhe
.<mlf'lIi lp ten. tli.W'fUM·d. a"" pf'Ted in the
October. 1964 i .•.•,, 1' of CQ.I
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Experi ments conducted th is past fall by radio
amateurs living in the San Francisco area. with
the satellite mounted atop a tower. proved that
the sa tellite can be used satisfactory for two-way
communication provided the users know what
the)' are doing and coordinate their efforts. To
commu nicate through OSCAR III will require
different techniques. and considerably more op­
erator discipline than is required for ground­
based v.h.f, communications.

T he output power of the satellite. approxi­
ma tely one watt . will be shared by all the sig­
nals passing through the repeater at the same
time. As the sa telli te's receiver picks up more
signals. a point will be reached where each sig­
nal commands such a small part of the avai lable
output power that no ne of the signals can be
received by stat ions on the ground. In an effort
to avoid chaos. confusion and unwanted inter­
ference that could result in such a condition. the
OSCAR Associat ion stresses operato r discipline
and suggests that the foll ow ing procedures be
used when atte mpting to communicate via the
sa tellite.

A QSO via OSCAR III

One o f the advantages of us ing a sa tellite for
communicat ions is that its o rbit can be calculated
and pred icted with a high degree of accuracy. In
other wo rds. an amateur pla nning to re lay sig­
nals through OSCAR III should be able to de­
termine almost to the minute when and for how
long the satell ite will be in range. Unlike th e
chance openings upon which ground-based v.h.f.
DX contacts depend. it should be possible to
predict the times that the satellite can he used.

The OSC,'R Associat ion plan s to supply up-to­
the minute orbita l data on a cont inuous ba sis
through the world-wide O SC,'R communication
network. At the t ime that thi s article is being
prepared. comp lete info rma tion abou t th is net­
work is not yet ava ilable. The headquarters sta­
tion. \V6EE. plans to transmit the sa telli te's
a ltitude. period and inclina tion. as well as times
for equatoria l crossings during each orbit. on
80. 40 and 20 meter s.s.b.• c.w. and RTfY.
\V6 EE's tran smission s will be picked-up and re­
layed by OSCAR communication stations through­
out the world. In addition. latest OSCAR informa­
tion will be carried on special transmissions o ver
W 1AW. the headquarters stat ion of the AR RL.
WI AW transm its c.w. o n 3555. 7080 and 14 .1 00
kc, and voice transmissions on 3945. 7255 and
14.280 kc. Officia l bullet ins a re given in c.w.
Monday through Saturday at 01 00 G M T and
Tuesday through Sunday a t 0500 G M T . Voice
transmissions are scheduled Monday through
Saturday at 0200 GMT and T uesday th rough
Sunday at 0430 GMT. While OSCAR is in orbi t.
W IAW plans to carry special bulletins throu gh­
out the day. With the ba.. ic o rbita l parameters
known. it should be possible to calculate future
pas~,es withou t much diffi cu lty.:l
"G iro. "P'lanrrin g ()·",,, . ·s Orhit w ith Ea se," CQ, J u ne,
1% 2. ltillOn. " M ak inll Your O wn Orh ila l Pred tc t tonv,"
QST, 'tarch . 11J62. W aller... wens. and lI i11C's la nd : '
P ro j ec t U SCAR M easurements a nd T rucking." QST , j uly.
1961.

Based on the experience ga ined with OSCAR I
and II . and the recent ground-based experiments
with OSC,'R III . the OSCAR Associ at ion has com­
piled the following hypothet ical 2 meter OSO
as an example of how to properly use the
satellite.

The two stat ions in thi s example are a VE3
in southwestern Ontario. and a \V2 in north­
western ew York State. sit ua ted abou t 750
miles apa rt. on an east-west path. The o pera tors
at both stations made arrangeme nts several days
before OSCAR III was launched (during a 050
on 40 meters ). to try to work each other on 2
meters th rough the sa te llite . Normall y. both sta ­
t ions are well o ut o f ra nge for 2 meter com­
munication. (The OSCAR Association strongly
suggests that commun icat ion through the sa tel­
lite be attempted on a pre-arranged basis be­
tween stations. rather than relying on call ing
CO. or taking a random look across the sa te llite
band),

The VE3 and W2 sta tions are both equipped
wit h a stable. low-noise 2 meter rece iver. ac­
curately calibrated in kilocycles. To achieve as
high a signa l- to-noise ratio as possible. (he re­
ceiver' s bandwidth will be set to the minimum
required for the mode of tran smission being
used. In addition. each stat ion uses two crysta l­
controlled converters feedi ng into a stable low­
frequency rece iver. One converter is tuned to
145.85 me. the te lemet ry beacon frequency.
wh ile the other is tuned to the c.w. beacon on
145.95 mc. (Actuall y. a single converte r on
eit her of these freque ncies would be sufficient
for tracking purposes). Each sta tion will lise
thi s rece iver as an "ea rly-wa rni ng" system for
herald ing the sa te llite's approach. For trans­
mitting. both stat ions are equipped with a 500­
watt output (p.e.p.) , crystal -controlled s.s.b.
transmitter. the frequency of wh ich is known to
a kilocycle. In addition. each sta t ion ha s a
medium-gain Yagi antenna ( 5 elements. appro xi ­
mately 10 db gain ). rotatable in az imu th only.
The antenna will be controlled by a second op­
era tor, whose job it will be to keep it aimed on
the sa telli te. so th at the beacon signals are re­
ceived as strong as possible on the early-warning
receivers. (T he OSCAR Associat ion sugges ts th is
"buddy-system" type of opera tion in order to
track the sa tellite with antennas normall y avail ­
ab le to radio amateurs) . While commun icat ion
through the sate llite may be possib le using lower
power tran smitters. the sta tions u..ed in th is
example are bel ieved to be more-or-less typica l
of the type that will be required for s.s.b. com­
municat ion.

From orbita l information rece ived via W IA\V
shortly after OSCAR II I was launched. both
sta tions were able to predict that the sa tellite
would pass approximately between them. o n a
north-south path . on the following day between
1400-1407 GMT. In making the fina l arrange­
ments for the sate llite QSO. both stat ions agreed
to transm it uppe r side hand o n I·U.l J() I11 C. pitr-,
or minus a kilocycle. By us ing the fo llowing
formula. they determined tha t the t ranslated
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Fig . 1-Pietoria l display of Osc.... III fr equencies.
Ground sta tions must t ransmit to the sa te llite on fre­
q uencies within the ba nd 144.075-144 .125 me. The
satellite inverts and tra nslates this bond, a nd retr ansmits
it bock to earth between 145.925-14'.875 me. Tel em­
etry data will be tra nsmitted from the sa telli te to
gro und on 145 .85 me, while a continuo us c.w. beacon

will opera te on 145.95 me.

sa tellite-to-ground frequency would be 145.890
me.

S , = 145.875 + (144.125 - Gd
where : Sr is the satellite-to-ground frequency in

me. G r is the ground-to-sa tell ite fre ­
quency In me.

OSCA R Ill 's input will Cover a range between
144.075 and 144.125 me. and the frequency
used on the ground-to-satellite log of the circuit
must fa ll within this range. The satellite's trans­
lated output Covers a frequency range between
145.925 and 145.875 me. Reception on the
ground of the satellite-to-ground leg of the cir­
cuit will be with in this range. See fig. I for more
detai ls.

It should be noted that signals passing th rough
the translator port ion of OSCA R III and received
on the grou nd will be subject to a Doppler shift.
Doppler shift is the apparent difference between
the transmi tted and received frequencies result­
ing from the rapid veloc ity of the space-borne
tra nsmitte r in relation to the fixed receiver on the
gro und. It is analogous to the apparent change
in pitch of a train's whistle as it approaches an
observer and then goes away. The whistle is
higher in pitch . o r frequency, as the trai n ap­
proaches and lower as the train goes away. At
the exact instant that the train is opposite the
observer, the true pitc h of the whistle is heard.
The same holds true for signals received from
snteifites .

OSCAR III has been designed to minim ize the
Doppler effect. The frequency inversion incor­
porated in the translator system causes the fre­
quency shift on the "up" circuit to oppose the
shi ft on the "down" circuit . Unfortunately. not
all paths between ground stat ions and the satel­
lite will encounter equal frequency shifts. so
some Doppler shift will usually always he pres­
ent. The shift observed at a ground stat ion should
he less than plus o r minus four kilocycles from
the carrier frequency, and may be higher o r
lower in freq uency depending on whether the

satell ite is approaching or going away from the
ground sta tion. In most cases. the shift should be
less than that commonly observed with many
v.h.f. rigs using overworked surplus crystals. and
it can be overcome by tuning the receiver slowly
ove r a range of plus o r minus four degrees from
the carrie r frequency.

Since the satell ite's translator will invert sig­
nals when transmitting them back to earth. in
this example. both the VE3 and W2 station must
receive on lower sideband since they are trans­
m itting on tipper sideband.

11 was decided prior to launch. that the VE3
sta tion would start transmissions on 144.11 0 me
when he first hears the satellite's beacon trans­
miner on his ea rly-warning receiver. The W2
will listen for the VE3's signa l initially on 145.­
890 me, but varying the tuning dial slowly plus
or minus 4 kc to compensa te for Doppler shift.
At 1345 GMT, a few minutes before the satellite
is expected to come into range. both stations
take a fi na l check of the following:

t. C lock properly set to GMT (Check with WWV for
exact lime ).

2 Transmitter tuned 10 144.110 me. upper sideband.
J . Early-warning receiver tuned to 145.850 a nd/or

145.950 me.
4. Two meter communtcarton receiver tuned to 145 .!l90

me. lower sideba nd .
5. Anlenna position ed in the pro per di rec tion accord­

ing to the pr edicted o rbit . with the second operator
lo;ta nd inlE by 10 control the direction o r the a ntenna
in accordance with the beacon signa l being recetvec
on the early-warning receiver.

As soon as the second opera tor at VE3 picks
up the beacon signal. the first opera tor begins
his initial transmission. which will last 30 sec­
onds. Seven hundred and fift y miles to the east.
the second operator at the W2 station has also
heard the satellite's beacon transmitter and is
tracking it. The fi rst o perator is tuning slowly
across 145.890 me. As the satellite comes into
range he suddenly hears strong "white no ise" in
his receiver. This is the characteristic hiss of
O SCAR Ill's translator. and its best identifier.
Suddenly. just over the noise level he hears the
transmissions of Ihe VE3 station. When the VE3
ends his initial 30 second transmission. he signs
over 10 the W2. and begins to listen for the W2"s
transmission on 145.890 me. The second opera­
tor, meanwhile. cont inues to track the satell ite
beacon wi th the early-warning receiver. mak ing
any necessary adjustmen ts to the bea m antenna
to hold the beacon signal at maxi mum strength.
The W2 calls the VE3 on schedule for 30
seconds. and the V E3 hears the signal above the
"white noise" level on 145.890 mc. He adjusts
his tun ing slightly to compensate for a slight
amount of Doppler shift. Signal reports are ex­
changed. and the QSO begins to resemble a
normal low-frequency co ntact. The QSO con­
tinues for about seven minutes. the n as pred icted.
the satell ite drops out of range. and contac t is
ab ruptly lost. A QSO via O SC,o\R III has been
successfully completed! (For historical reasons.
beth operato rs reco rded the QSO on tape as a
permanent record of their unique accomplish­
ment) •
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T he above example is one way a contact via
OSCAR III may take place. No doubt. sooner or
later. some amateur will call CQ and receive
a n answer at random via the satellite. It is hoped.
moreover. that trans-oceanic and trans-contin­
ental QSOs will be achieved by this unique re­
peater satellite. As thi s is the first time such an
experiment has been undertaken. all prophesies
and predictions are. of course. based upon in­
telligent guesswork and may prove to be invalid.
At this time. however. the equipment and pro­
cedures used by the VE3 and \V2 stations in
the example. represent what is believed to be
the best way to attempt communication through
the satellite.

Inte rference Caut ion

To keep interference to the OSCAR III satellite
to a minimum. especially near areas of intense
v.h.F. activity, 2 meter stations not desiring to
communicate through the satellite should make
sure they do not conduct ground-based com­
munications in the passbands 144.075·144.125
mc and 145.955- 145.875 me, o r on the 145.85
and 145.95 me beacon frequencies. Leave these
frequencies clear so that they may be avai lable
for a ll those who may wa nt to use the satelli te .a
Amateur radio can be very proud of the resu lts
of the OSCAR I and II experiments. duri ng wh ich
time not a single incident of in terference was
repor ted on the beacon frequency used for both
sa te ll ites. It is even more important that th is
splendid record he upheld du ring the period th at
OSCAR III will be in o rb it.

Remote Area Beacons

T he possibil ity exists tha t OSC.'R III may be
bad ly overloaded near areas of intense v.h.f.
ac tivity. yet rema in silent but recept ive over
areas of the world whe re litt le v.h .f. activity is
presen t. It is ho ped th at a mateurs in areas of
the world havi ng little v.h .f. activity will supply
signals from ground-based beacon tra nsmitters
that will activate the satellite and alert distant
observers. A v.h.f. beacon in the Azores. for
example. would be extremely useful for ac­
tivati ng the satellite over the North Atlantic
area. so that the beacon's signals could be hea rd
on both sides of the Atlant ic. Similar beacons
located. for example. on a Pacific Isla nd. or in
Ind ia . could activate the satell ite over the Pacific
and Asian areas. \Vh ile this would not be two­
way communication. it would contribute useful
data in determining the communication capabil­
ity of the satellite. and would alert amateurs in
other areas of the world as to the satellite's
range. T he OSCAR Association suggest that bea­
cons located in isolated areas use 144.100 mc as
a calling frequency. This will be tra nslated by
the satellite and relayed to ground stations on
145 .900 me.

OSCAR Exper imenh

In addit ion to communicating through the
satellite. many challenging experiments are pos­
sible with OSCAR III which may be conducted
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Fig. 2- Sa mple setup for meosuring Doppler shift of
Osc.... serelllte, The coupling between the crystol eon­
trolled externol bea t oscill ator ond the convert e r inp ut
circui t must be as light a s possible to prevent decreased
receiver sensitivity os a result of overloa din g . Be sure
to 'urn off extem e! sign ol or bJ.o. when ma king signal

stre ngth measureme nts of Osc .... Ill 's rece ption .

by non-radio amateurs. As examples of wha t
may be achieved with OSCAR III. the fo llowing
are some of the experimental results of the
OSCAR I and II satelli tes:

I. The time that the satellite's signals were first heard ,
ami the t ime th at the signa l faded out were recorded,
and the data used for maktng orbital p redi ctio ns. F u rther
refinemen t o f th is data made it possible to det ermine the
opera tiona l ra nge of the sate tlfte .

2. The time of closest approach (t .c.a.) and the slant
range o f the sate llite at t.c .a . were determined with a
very h tgh degree o f accu racy fro m Doppler shift
measu reme nts.

3. The enve lope modulatio n of the recei ved signa l
p rovided a cl ue to the roll rate of the package as it
tumbled through space.

4. The internal temperatu re of OSCAR I was monitored
hy recording the number o f Ill s sent on the satellite 's
beacon transmurer in a minute. This data was used as
a guide in estahli ...hlng the externa l temperature-stabil­
ilin(/: surface treatment for O.,CAR II . Similar observations
of OSCAR lI ' s III rate ind ica ted that the satellite's internal
temperature was well within the design requirements .

S. The gain and power level requirements for the
O~AR III translator were established partly from data
derived from the numerous signal strength measurements
01 the- O~AR I and II sillnAls.

Similar experiments can be performed with
the OSCAR III satellite.

Doppler Experiments

The 145.95 mc c.w. beacon aboard the OSCAR
III satellite may be used for Doppler shift
measurements. To measure the Doppler shift on
this signal will require a stable signal source
(drift of less than 500 c .p.s. in 30 minutes) to
beat with the incoming signal on 145.95 mc.
An audio oscillator and an oscilloscope will also
be required to measure this beatnote. Fig. 2
shows how this equipment can be set up to give
reasonable accurate Doppler shift measurements.
OSC-\R'S beacon is tuned in on 145.95 mc. and
the stable external signal source is set for a low
audio note which will rise in frequency as OSCAR
approaches. Thereafter. neither the receive r
tuning nor the beat oscillator shou ld be adjusted.
Any change in beat note must be the result of
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the Doppler shift or results will be inaccurate.
By plotting the audio beat note against precise
time (try for an accuracy of a second or two).
the exact time of closest approach {t.c.a.} can
be determined. This is the time during a pass
when the satell ite will be nearest to the ground
observing station. The resulting curve will re­
semble the letter ··S". The time at the center of
the "5" curve corresponds to t.c.a. \Vhen the
satellite passes nearly overhead. the total change
in frequency will be approximately 8 kilocycles.
The total sh ift will be less, the more distant is
the point of closest approach.

If a tape recorder is available. the beat note
ma y be recorded and played back after the pass.
when it ma y be more convenient to determine
the Doppler shift curve. Record the output of
the receiver by placing the recorder microphone
near the receiver speaker. Record a reference
time mark on the tape (a "woof' a t an exact
minute) just before recording the satellite's sig­
nal. The Doppler data can be reduced after the
pass is over and, if necessary, the tape can be
run several times to improve the accuracy of
the curve.

More complete data on Doppler shift. and how
it can be measured. appear in the footnoted
art icles."

da ta rela tive to temperature measureme nts made
at various cri tica l points in the satellite. This
data will be tran smitted on 1~4.8 5 me, and the
signal wil l resemble fig. 3A. One complete tel­
emetry sequence will last from 6 to 12 seconds
and will consist of two His sent in Morse Code
{. . .. ..) as an identifier. followed by two
bursts of pulses sent at a rate of 64 pulses per
second. The duty cycle (ratio of pulse width to
repetition rate) of the pulses in each burst con­
veys the desired temperature information. (see
fig. 38 for details). An inexpensive oscilloscope
may be used to measure the duty cycle. The
pulse width conveys the information which is
measured against the reference repetition rate.
To facilitate use of the oscilloscope recordings.
the telemetry bursts may be traced on the screen
with a grease pencil and the duty cycle of the
pulses in each burst determined after the pass
is completed.

The repetition rate of the complete telemetry
seq uence (two His plus the two bursts) is a
measure of the battery voltage. As the voltage
drops. the HI and burst ra te will decrease. Cali­
bration curves for temperature and voltage read­
ings will be available by early February from
the OSCAR Association. P.O. Bo x 183. Sunnyvale.
California.

listener Reports

A tota l of over 950 radio amateurs and ground
observers provided over 7000 individua l track ing
and signal streng th reports of the OSCAR I and II
sa tellites. T hese reports came from the United
States and more than 30 foreign countries . Fed
into a compu ter by the OSCAR Associat ion, the
repo rts provided valuable tracking and radio
propagation da ta. Listener reports of the OSCAR
III satellite will be just as valuable in providing
scientific informat ion of a very usefu l na ture.

If OSCAR III is launched into its hoped-for
north-sou th polar orbit. it will pass over or near
almost every spot on the earth seve ra l times a
day. This offers an exce llen t opportunity to ob­
serve the satellite's co ntinuous unmodula ted sig­
nal transmitted from a beacon on 145.95 me.
It should be possible to receive this signa l on
almost any 2 meter receiver, or co nverter-re­
ceiver, in good operating condi tion and using
an outdoor antenna.

Useful signal level readings can be obtained
with any receiver having an Scrneter. Run the
receiver "wide-o pen" and note the S-meter read­
ing beiore OSCAR can be heard. and when there
is no other signal on the beacon frequency. This
reading is an indication of the residua l noise
level. Next. note the S-meter reading as OSCAR'S
signal is heard. Subtract the reading due to noise
from the read ing obtained with OSCAR'S signal.
To determine the signal in db above the noise
level. multiply th is difference by 6 db (on the
assumption that one Svunit equals 6 db) . For
example. if the noise level with the receiver's rJ.
gain at maximum is measured as 53. and the
meter kicks up to 56 as OSCAR passes. the dif­
ference is 3 Scunits, or 18 db of signal.

[Continued 0" page 97]
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Telemetry Measurements

A telemetry channel is incorporated in the
OSCAR III satellite to enable ground observers
to moni tor opera tion of the equipment. If any­
thing goes wrong with the satellite during orbi t.
the o nly clue to the malfunction will be con ­
ta incd in the info rmation transmitted back to
ear th via th is channel. It is urged tha t as many
ground observers as possible monitor the telem­
etry channel of OSCAR III. and log the informa­
tion received for transmittal to the OSCAR As­
sociation.

Plans call for OSCAR III to transmit telemetry

(B) ~ T.....

: • 0-,'1 CpoChomet 11 g.0..'1 C)'tle.~I IZ

Fig . 3 - (A) O sc ..... ·, telemetry sequence will lo st from
6 to 12 seconds. and will consist of two HI's sent in
Mo rse Code, followed by two bunts of pulses at a
rote of 64 pulses per second . The repetition rate of the
e ntire sequence will be a meosure of ba " e ry voltage .
(8) The duty cycle of the pulses in each burst will

convey internol temperature informotion.

INorp:aard , "Eyeball a nd Eardrum Dappler Tracking,"
QST, April, 1962 a nd June. 1962.
Burha ns and Rankins. "Keeping Track Of OSCAR," QST,
May, 1962.
Hilton. "Making Your Own Orbna t Predict ions from
Doppler Measureme nts: ' QST. March . 1962.
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The Waters Model 359 Compreamp. The in­
out rocker-type switch is at the left. the screw­
driver-adjust level control is at the right.
Connecting terminals are on the rear of the unit.

CO Reviews:-
The Waters Model 359 Compreamp

BY WILFRED M. SCHERER,* W 2AEF

W
AN T to make that kilowatt a.rn. or s.s.b.
phone signal sou nd like two or more
kw. or a few hundred watts sound like

severa l hundred- and at the same time prevent
overmodulation or fl at topping? The \Vaters
Model 359 Comprea mp ca n do just that !

The Compreamp is a solid-stale device which
funct ions as a preampl ifier and speech processor.
As such it is designed for lise with phone trans­
mitters to increase the overage voice level ap­
plied to a transmitter and to provide audio-peak
limiting above a preset point. The unit is small
in size and need only be connected between the
microphone and the mic input of the transmitter.
Power is supplied from a self-contained s-vctt
battery.

Speech processing usually is obtained by
means of compression or clipping. Space does
not allow a detailed discussion of the operation
or merits of each method. so only a few brief
comments will be made at this time.

Compression is an automatic gain control
(n.g.c.} arrangeme nt which may be used at an
a.I. or r.f. level. A high constant overall signa l
level may thereby be maintained wi thou t exceed­
ing given peak levels. but only a modera te in­
crease of average voice power can be real ized.
A.l.c. used in s.s.b. transmitters is r.f. co mpres­
sion. but in most cases some flat topping of the
r.f. envelope takes place before the a.l.c. takes
hold or it may even occur on recurren t voice
syllables. causing both in-band and out-of-band
distortion.

A.f. clipping cuts off the high-level input­
amplitude peaks without affecting the lower­
level components of speech. A high average
voice level can thus be maintained. Unfortu­
nately. clipping cau.-.es distortion by an amount

s Technical Director. CQ.

depending on the degree of clipping. but this
can be held to a tolerable point by em ploying a
moderate degree of clipping. low-frequency
roll-off ahead of the clipper and wave-shaping
techniques after the clipper.

The ave rage power in a cl ipped wave is
higher than otherwise and thu s ca n contribute
to the overall increase in the ave rage power in
a voice-wave train. T his is an addi tiona l dividend
when a.f. clipping is used with a.m.. bu t with
s.s.b. a clipped or distorted a.f. input signal pro­
duces lower average r.f. envelope power than
docs an undistorted signal having the same peak
power. It is largely for this reason that the im­
pression is prevalent that speech clipping in the
a.f. system cannot be of benefit with s.s.b.• but
we need not necessarily be concerned about the
average power of a few clipped intermittent
high-amplitude peaks! if at the same time we can
increase the level of all the other dynamic com­
ponents of speec h which make up a complex
voice-wave train (especia lly the weak h.f. sounds
needed to produce speech intelligibility) and in
this man ner raise the average "vice power in the
r.f. envelope. Th is is wha t a properly des igned
and operated audio-clipping system ca n do.

Clipping can be more effective for s.s.b. when
the s.s.b. r.f. envelope is clipped in a low-level
r.f. stage of the exciter to obtain a high average
r.f. level. In this case. the average power of a
clipped peak can be maintained with the same
result as experienced with a.m.

The method requires an add itional sideband
filter and can be more costly than a.f. clipping.
When used as an accessory. it requires digging
into the s.s.b. equipment for making the in­
stallation.

"F hese usually occu r at the low voice-frequencies which
con\ e)' lillie userut speech informalion.
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Inte rior view of the Compreomp showing
the componenh instolled on a prin ted­
circ uit board. The battery is in the fore-

g round held in by the clip .

The Co m preamp
The w aters ~h)4jcl 359 Com preamp consists

of a two-s tage transistorized speech amplifier
followed by a pair of back-to-buck diodes which
functio n as a full-wave a.f. cl ipper. A gain con­
trol , preced ing the second stage. permits adjust­
ment of the speech level for the desired degree
of cl ipping. T he frequency response of the am­
pli fier roll s off at lhe lower voice-frequencies
and a simple filler after the diodes shapes the
clipped waveforms to an extent which minimizes
high-frequency distortion products. The fil ter
network also attenuates the output of the
Compreamp to a level which is near the normal
output level of the microphone itself and thu s
enables the Compreamp to be switched in or out
witho ut necessitat ing any major readjustment of
the transmitter rule-gain control.

Power from a self-contained battery is applied
to the Comprea mp by means of a rocker-type
panel switch which at the same time also con­
nec ts the unit between the microphone and the
transmitter mic input. When the switch is placed
at 01'1' . the battery is disconnected and the
microphone is fed directly to the transmitter,
bypassi ng the Compreamp.

Ope rat ion
Proper operation of the Compreamp depends

on the correct adjustme nt of the transmitter mic
gai n and the Compreamp level cont rol. The
basic procedure is one of setting the contro ls to
the poin t where peak modula tion can be ob­
tained. without overmodulating or fla t topping,
along with a suitable degree of clipping or aver­
age voice-power increase. This is best done with
the aid of an osci lloscope, but it can be co n­
ducted without special test equipment by follow­
ing the instructions given in the manual.

When an oscilloscope is used . an r.f. envelope
d isplay will be filled up more in the valleys when
the Compreamp LEVEL control is advanced into
the cl ipping region. With a trapezo id display the
pattern will be uniformly brighter with clipping.
In no case should the mic gain be raised to the
po int where fia t topping occurs with s.s.b. or
where overmodulation and carrier breakup on
the negat ive pea ks takes place with a.m.

Pe rfo rmance
Since the "proof of the pudding is in the eat-
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ing". let us take a look at the performance of
the Waters Compreamp.

During bench tests with a.m.. a noticeable in­
crease in "upward" modula tio n was observed.
Using s.s.b. with no a.l.c.. the average power­
meter readings with speech input to the trans­
mitter (for a given peak power observed with
an oscilloscope) were two to th ree times higher
than obtained without the Compreamp in servo
ice. Similar tests without the Compreamp. but
co mparing a. l.c. alone as aga inst no a.l .c..
showed an average power rise of no more than
50%.

Extensive on-the-a ir tests proved the Compre­
amp to be highly effective with both a.rn . and
s.s.b. Instantaneously switched comparisons with
and without the Compreamp were made wh ile
the r.f. output was monitored with an oscillo­
scope. using both r.f. envelope and tra pezo id
displays, in order to be sure that the peak power.
without ove rmodula rion or fl a t topping, was the
same in all cases. Signal reports indicated a
stro nger and fuller sounding audio signal with
bette r intelligibility with the Compreamp in op­
era tion on all modes of phone transmission. No
reports of adverse distort ion were forthcoming.
Where s.s.b. alone was concerned , S-meter read ­
ings usua lly were higher also.

In some s.s.b. cases. little or no increase in
effectiveness was reported. In these cases the
signa! saturated the receiver or was strong
enough to begin with so that any power changes
were levelled off by the receiver's a.g.c. and thus
produced no significant change in audio output.
Such reports can be received even when switch ­
ing from an exciter to a high-power linear when
the exciter signals are very strong at the onset
and the receiver has a good a.g.c. system.

The increased talk power obtained using the
Com preamp was particularly effective when the
normal signal level was low or ma rginal. espe­
cially with OX contacts and du ring bad noise
and QR ~f conditions, In these respects. its use
with mobi le gear should be most beneficial.

When a good amount of a.l.c . was already in
use with s.s.b.. any increased improvemen t at­
forded by the Compreamp was not as marked as
when a.l.c. was not used; however. compared to
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Inverted DSB On Two Ieters

With rr he SCR-522 Transmitter
- - - -

BY E. L . WARDEN." W4PGI

The inverted double sideband system previously described in CQ' is shown
applied to an SCR-522 for 2 meter operation. Also given below are some
helpful hints and answers to the many questions that followed the fi rst article.

T
ilE February, 1964 issue of CQI described
the basic principles of operation of in­
verted double sideband suppressed carr ier

and a simple transmitter of this type was shown
as an example. This article will show the extreme
ease of applying th is technique by modification
of an existing typical v.h.f. transmitter to gain
the advantages of suppressed carrier with the
resultant increased power gain. It will be as­
sumed that the reader has read the previous
article on inverted d.s.b., so a repeti tion of the
basic theory of operation will not be given here.

The use of single sideband on v.h.f. and u.h.f.
has shown that it is possible to communicate
ove r ranges that conventional a.m. transmitters
can not approach. Some outstanding work has
been done on two meters using s.s.b.; ranges of
several hundred miles have become rout ine with
some v.h.f. s.s.b. opera tors. Most of the ad­
vantages of sideband techniques apply equally 10

v.h.f. and u.h.f. as well on the lower frequency
bands. However, the complexity of a v.h.f. or
u.h.f. single sideband transmitter is enough to
ma ke most ama teurs hesitate. For th is reason
most ama teurs continue to use a.m. on two
meters and up.

The simplicity of inverted d.s.b. becomes par­
ticul arly apparent on ou r higher frequ ency
bands. It is not necessary to genera te the signa l
at a low freq uency and heterodyne to the oper­
ating frequency like s.s.b. transmitters do. All
r.f. stages operate Class C and are no more
co mplex or crit ical than those in a c.w. trans­
mitter. The final stage is self-neutralizing (since
the grids are in parallel and the plates in push­
pull ) , which may be a relief to the amateur who
is losing sleep trying to tam e his 2 meter Class
A ll i final linear amplifier. T he audio stages of
the transmitter are no more complex than most
"Hi-Pi" amplifie rs. The use of inverted d.s.b.
will avo id most of the disadvantages of con·

· W-:5 46 Arlington Towers. Arlingt on. V irginia .
IWa rd cr:, E . L., " Inverted Aud io Fo r D .S .8 .," CQ. Feb ,
1964 , p . 26.

ventiona l a.m. without resort ing to the com­
plexity of single sideband.

SCR·SS2

The transmitter wh ich was modified for in­
vetted d.s.b. was the old reliable SC R-522. These
rigs can still be picked up on the surplus market
for practically peanuts. J paid five dollars for

•mme.
The outpu t stage of the transmitte r was con­

verted into a high level r.f. ba lanced modulator
by removing the 832A and its socket and insta ll­
ing two 61 46's. T he circui t is shown in fi g. l.
The plates are connected in push-pull to the
balanced tank and the control grids are co n-

The audio sectio n is shown on the rea r. On the left
side we have the local oscillato r. au dio a mp. and aud io
feed.through ba la nce amp., and the 7360 (shield ed).
Alon g the reor edge. to the right of the 7360, is the
aud io inte r·stage tran sformer, the low pass filter and
the dual triode audio voltage amplifier ore und er the
shie ld . One of the two 12A6 power amp lifiers moy be
seen. The th ree controls across the bock of the cha ssis
a re, fro m I. to r., A UD IO GAIN. FUD·THIU .ALA N eE, o nd

LOCAL O SC ILLA TO I .ALANC E.
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View of the end of the chassis oppo site to the aud io
shows the high level d . slages, two 6146's (whe re on
832A was formerly loca ted ). The d. driver stage reo

mains unchanged.

R' F !loll.""'"
6146'S I:';.~ '--

!fro ,
Co 1:( 11 "
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Fig . l -Circu it of the r.f. bala nced modulator output
sta ge used to replace the 832A in the SCR·S22. The
driver stages remain unchanged . The tuning capacitor
and r.f .e. connected to h a re those found in the

5CR·552.

I t- Ha irpin loop wound around 832A d river p late line.
Lr2t # 14 wire, ~ .. diom., t " long .
l J-2t # 1'" wire, HI" d iam .• »" long , inside l 2.
Tt-Multimatch push-pu ll output transformer (p- p plates

to yoice coil).

nected in parallel. The inverted audio is fed into
the screens in push-pull. II was originally pla nned
10 insta ll an 8298 into the original socket of
the 832A . but it was discovered (afte r my solder.
ing iron got hot ) that the two screens of the
~ 29B arc connec ted together inside the tube.

The speech inverter and audio a mplifier were
built into the space that the original modulator
occupied. These circuits are shown in figs. 2
and 3. The construction is convent ional and
there is plenty of space for all components and
wirinS·

Adjustment

The adjustment of the transmitter is as fol­
lows: By substitution of capaci tors. vary Cr
until the local oscillator of the speech inverter
is operating on approximately 3200 c.p.s. Put a
scope across the input of the low pass filter.
Adjust the local oscillator balance control to
null out the local osci llator signal. Then put a
pair of ea rphones ac ross the low impeda nce
winding of the outpu t transformer of the 12A6·s.
Advance the audio gain controls slightly and
spea k into the microphone. Adjust the audio

feed-t hru ba lance control to null out the un in­
vetted components of the speech. The speech
wi ll be inverted and totally unintelligible when
the speech inverter is working properl y.

After the inverter is checked out, tune up the
r.f. stages of the transmitt er and connect the rig
to an antenna. Adjust the antenna loading and
the audio gain controls so that the plate current
in the fin al kicks up to about 150 rna on modula­
tion peaks. The idling current will be about )()
rna (incidentally. if you use s.s.b.. compare th is
with the idling current of your Class A IJI linear
amplifier ). It is advi sable to use a scope during
the preliminary adjustment s of the transmitter to
make sure that you are not fl at-topping in the
audio stages or in the final (as you would do
with any phone transmitter) .

He lpfu l Hints

In response 10 the large number of letters re­
ceived as a result of the previous article on in­
verted d.s.b.. the follo wing hints are given to
help those who migh t have had some difficulty
in gelling their rig to work prope rly.
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Fig. 2-Circuit of the speech inverter used to place the SCR-S22 on 2 meter inverted d .s.b. Tra nsforme r 1t
is of the " SOL6 outp ut" variety an d 12 is an inte rsto ge type a nd i. found in the SCR·S22. Ca pa citor Cl is
se lected in value to produce oscilla tio n at 3,200 e.p.s. Filter Zt is 0 3000 e.p.s, low pass, type UTC LMI -3000

or equ ivalent.
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Fig . 3-Circuit of th e aud io amp lifier used for inverted d .s.b. opera tio n. The outp ut of the speech inverter,
shown in fig. 2, is fed to the input above . The output of th is amplifie r is then fed to 11 in fig . 1. Transformer

11 above is a push·pull plates to voice coil type .

The low pass filter must have a very sharp
cut-off cha racter istic above 3000 c.p.s. Other­
wise. you will transmit a broad signa l with d is­
tortion components. For those who don't want
to spend thirt y o r forty dollars for a commercial
filter of this type. it is highly recommended that
one be homebrewed using the information from
the article by \V2A EF.:! By building your own.
you ca n save at least twenty-five dollars. and
at the same time have a filter that is for th is
purpose. superior to the commercial one origin­
ally used .

Accordi ng to the RCA tube manual. the 7360
is rathe r sensit ive to magne tic fie lds. If the tube
is insta lled too close to an iron core transformer.
some diffi culties ma y be exper ienced.

The screen grid and deflectio n plates of the
7360 in the speech inverter described in the
February issue were not operated according to
the RCA recommended voltages. The 7360 in
the speech inverter section of the rig described
in this art icle. however. is operated fairly close
to the manufacturer's recommended voltage.

The speech inverter in the previous article had
a single 6AQ5 as an audio power amplifier. By
using a push-pull amplifier like the rig in this
art icle does. sufficient audio power will be avail­
able to modulate most rigs up to several hundred
walls p.e.p.

Have the speech inve rter well isolated from

cs cnerer , W . :\1 .• OO A Low Pa ss F ilter Fo r The Speech
Inve rter ," CQ. April 1964. p. 29.

r.f. fi elds from the other sect ion of the trans­
mitte r. Otherwise. you may be plagued with
distortion problems and oscillation.

Other Possible Variations

There are. of course. many possible variat ions
in the circuitry of an inverted d.s.b. rig. The
7360 beam deflection tube is not the only device
suitable for use as an audio balanced modulator.
A full -wave silicon diode ring modulator appears
ideal for this application. T his type of ba lanced
modula tor is balanced for both inputs, i.e, local
oscillator and audio signal.

Another tube which may be used for audio
frequency invers ion is our old friend. the penta­
grid mixer (6BE6, etc.) . If a tube such as the
6BE6 is used. it will be necessary to use a
separate double triode ( 12AX7. etc., with a
co nnec tion similar to the "Audio Feed-th ru"
ba lance amplifier like the rig in thi s article has)
to null out the local oscillator signal and the
aud io signal.

Remember. whatever type of audio balanced
modula tor is used. it must be capable of nulling
out both the local osci llator signal and the audio
signal . Most so-called balanced modulators are
ba lanced only for the local oscillator signal. In
most balanced modulators used for single side­
band service. for example. the local oscillator
is operated at a much higher frequency than the
audio signals. and of course. the audio signal
does not appear in the output since it will be

Sid e view of the transmitter shows the
speech inverter and aud io amplifier in
the section on the left formerly occupied
by the orig inal modulator. The low level
d. stages ore in the center section with
the a ud io transformer, used to drive the
61 .46 screens, mounted here . The right
sect ion, shielded . contains the modified

high level 1.1. section .
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Bottom view of the high level d . section
, hows th e two 6146 sockets on the right
with the 832A to the left. Th e grid coil
for the 6146, is wound ove r the fu ll
leng th of the 832A pla te lin e. Th e a udio
tronsformer above the 832A is for the

12A6 o utput.

••

are. of course. several other v.h.f. and u.h.I.
transmi tters ava ilab le wh ich would be idea l for
conversion to inve rted d .s.b. Two of these a re
the Navy types A N / URT-7 (wh ich will cover
the 2 meter band) and the TE D ( which will
cover the 220 or 420 me bands with slight modi ­
fication) . Both of these transmitters have push­
pull 4XJ50's in the final. which could be run at
a kilowatt. with a suitable power supply. It would
be very interesting to find out what kind of re­
suits could be had by running high power in·
verted d.s.b. on our v.h .f. and u.h.f. amateur
bands. It would be a simple matter to reconnect
the pla tes of the 4X 150's in parall el ( leaving
the control grids in pu sh-pull ) and then feed
the inverted audio into the scree ns in pu sh-pull.
If any one does conve rt these transmitters for
inve rted d.s.b .. I would like to hea r from them
about the resu lts . •

, ,!' \--­
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sho rt circuited by the radio frequency trans­
former. However. when the local osci llator fre­
quency is q uite close to the: intelligence fre­
quency. it is necessary to usc a type of ba la nced
modulator which is capable of null ing out both
input signals at the output. in order that only
the sum and difference frequencies be present
at the output. If the balanced modulator is not
balanced for both inputs. it will be necessary
to use an "audio feed-thru" balance amplifier
to null out the undesired signal at the output.

In regard to the high level r.f. output ba lanced
modulator. the control grids can be connected
in push-pul l with the plates in parallel. Tha t way.
you can use a single ended pi network at the
output of the rig.

The purpose of this article is to illust rate the
extreme ease of applying this technique by
modification of a typical v.h.f. transmitter. There
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f ig . 4-l/luslrated above are some possible voriotions dheussed in the text. In (A) we have Ihe diode ring modu·
lator. (8) the pentagrid converter balanced modulotor ond (C) a high level d . balanced modulator with push.pull

grids a nd porallel plates to feed a pi .network.

A new "Surplus Conversion Handbook" is now available from Cowan Pub­
lishing Corp. Thi s new book is 50 pages larger than the old "Command
Sets" and inc ludes most of th e popular Command Set artic les in addi tion

to other conversion features. Order your copy soon.

-
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Fig . l - The velces in th e r .f. T pod shown above a re
calculated to produce a 20 watt p .e .p, output for a
200 watt p .e.p. input. Any desired a tte nuatio n can be

calcu lated a s explained in the text.

2Z "'; N 2 ·50 ·3.16 h
Ra = = =36 0 ms

N- l 10 -1

The wattage va lue of 150 watts is the same as R I .

Const ruction

The a ttenua tor resistors should be non-in­
duc tive types. mounted on insula tors and placed
inside a metal box. A n alu minum chassis with
a cover plate will be most sat isfac tory. Use
pe rfora ted metal for the cover. Coax fitt ings for
the inpu t and output of the box will make con­
venient connections. •

To pro vide a safe ly factor. R 1 should he made
a t least 150 watt s. This will allow for prolonged
applica tion... (I f power. Actuall y the sh ort dut y
cycle of s.s. h, would not ca use too much heat .

Resistor R ;! a lways equals R I and has to be
20 watts on ly to accommodate the output power.

Resistor R~ is found by using the foll owing
formula:

II" = I~U = 2 ~· 2n = IOl wa t t '"
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With the current known . the wattage may he
de termined a" fo llows:

into 50 ohms. The current mar then be cal­
cula ted by:

= 26 ohms= 50 ~. 1G - 1
3.16 + 1

Ilusiqnim; High Puwur

B .F. }\tt~nuators

R 1 therefore is 26 oh ms.
To determine the wattage necessary for R I

we must consider th at the o utput is 200 watts

• 528 Colima Sweet. La Jo lla. California.

Using th is va lue of N in the formula we can
fi nd the values of the three resistors. R io R~, R3.
necessa ry in the a ttenuato r pad. ( Fig. 1)

To find the va lue of R 1 when our exciter feeds
a 50 ohm coax line to the linear am plifier :

v = PO\\'l'r into nth-nuntor = 200 = 10
. Po wer into load 20

BY E. H. MARRINER.* W 6BLZ

Presented below is 0 simple method thot may be used to calculate the
required resistance and wattage values fo r T pads.

M
"' N Y radio amateurs would like to use

the ir s.s.b. exciter to drive a linear am­
plifier. Most of the s.s.b. exciters on the

market today have more output powe r than
necessary to drive a linear. especia lly if it is used
in C lass AR I. The Johnson Thunderbo lt is a
typical exa mple of a low drive linear.

If a hea vy d ut y po ten tiometer we re used to
reduce thi s power. neither the genera tor nor the
load would look into a constant resistive load
when the shaft sett ing is varied. lt is necessary
for optimum load impedance to he met if ha r­
monic distort ion and phase sh ift is to be kept
to a minimum. Some linear am plifiers a re very
critical to th is loading. T he solution to th is
problem is to use an r.f. att enuator so that the
transmitter will see II constant load a t all times
at the value of the transmitters output im­
pedance.

T he foll owing: is a description how an r.f.
attenua tor can be used to red uce power from
the exciter /transmitter from 200 watt s p.e.p. to
a lower value of 20 watt s p.e.p. for the example.

Loss in the att enuator is expressed as loss in
db of power delivered by the source. The power
ratio in db used in this ex ample will be the
symbol N . To find this va lue of N so that we
may proceed with our calculat ion we divided
th e power into the a ttenua to r by th e power into
the load .



New Amateur Products

Alliance T-45 Tenna-Rotor

-

Q

T HE T-45 Tenna- Rotor by Alliance features
a new five-wire circuit which allows pre­

cision operation unaffected by motor current.
cable length or line voltage variations. The con­
trol unit is operated by a finger pressure control
bar which rotates the antenna through 360 0 at
a speed of one r.p.m. The motor itself is lifetime
lubricated and enclosed in a weatherproof
patented housing. The unit is priced at 39.95.
Complete details of the rotor can he had by
writing to Dept. ~IJ . T he Alliance xtan urec­
turing Co.• Inc. Alliance. Ohio.

Masler Mobile Dyna-Master Antennas

T H E ~I a s te r Mobile Dyna-Master antennas
are a series of rugged ly bui lt ground plane

systems. T hey are designed fo r high performance
and ability to withstand high wind loads of up
to 100 p.m.h. Priced at $34.95 fo r either a 2 or
6 meter model. Write to ~ I aster Mobile. 4125
W. Jefferson Blvd., Los Angeles. Calif.• for
more specs.

T IW Webster 5600 is a transisto r ized ignition
sys tem that can be added to any present

12 vo lt ignition system wi thou t removing it. It
is mounted on the fi rewa ll of the car and switched
into the line. The un it is com pletely shie lded and
rated to give up to 10 percen t mo re gas mileage
and nearly 5 percent more horsepower. The
560n system is offered a t $72.50. For complete
informa tion write to : Mr . James R. Adams.
Webste r M a nu factu ring. 3 17 Roebl ing Road.
Sou th San Francisco, Calif.

AN EW line of solid state transformers is being
brought out by Triad. Designed primarily

(or use with solid state rectifiers. they still in.
corporate filament windings for vacuum tube
applications or separate low voltage d.c. power
sources. The transformers provide d .c. output
voltages from 25 10 1000 volts in several models.
Secondary windings are muted for fuJI wave,
full wave bridge, and voltage doubler circuits.
Write to T riad at 305 N. Briant Street. H unting­
to n. Indiana for complete spec sheets and prices.

I
I
I

-

Triad Solid Stale Xlmrs

Webster 5600 Ignition System
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hth Electronics C.W. Monitor

A handy c.w. monitor is one put out by hth
elec tronics. It also may be used as a code­

practice oscillator. When used as a c.w. monitor,
it is connected direct ly across the tra nsmi tter key
and thus IS automuncully operated as the trans­
miner is keyed. No accessory relay . no pick-up
antenna nor other connections or modifications
to the transmitter are requited . For code-practice
work the unit may be operateu while connected
tv t h~ regular transmitter key with the trans­
rr.itter turned otT. or a separate key may be used.

'I he ht h Electronics c.w. Mo nitor is an im­
ported item whic h sells for 8.95 and may be
obta ined from hth Electronics. 1717 No. Vine
Street. Hollywood. California 90028 .
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Lafayette HA-230 Receiver
T AFAYEn-E. Rad io . III Jericho Turnpike . Sy­
L osset. L.l.. ew Yo rk. announces the Model
HA· 230. a new K tube communications receiver.
Available wired for $89.50 and as a semi-kit
(~Iodel KT · 340 ) for $74.50.

It features separate "always on" transformer
which supplies constant hea ter voltage to the
mixer and esc. stages for freq. stabi lity. Built in
Q mu ltiplier, and easy to read illu mina ted dial.
It covers 550 kc to 30 me in four ba nds. with
I »v sensitivi ty fo r 10 db S IN ra tio.Ameco TX·62 Transmiller

' l-,uEAmoco TX-62 transmitter is a six. and
two mete r transmitter with built in a.c.

power supply. It is capable of 75 watts input on
c.w. and 75 watts peak input on phone. T he unit
is crysta l controlled o r can take a v.f.o.• it uses
8 crysta ls. The tube lineup is : 6G K6-0sc..
t ripler, 6G K6-doubler. 7868- tr ipler (on two
meters ) and 79K4- fi nal. T he modulator is a
12AX7 and 6G K6. It is fully metered and can
read r.f. output. The TX-62 cos ts $ 149.95 and
is ava ila ble from most dealers. For more in­
fo rma tion wri te to Ameco Equipme nt Co rp.•
t 78 Herr icks Road. Mineola. Lf., N.Y.

Jensen Model 9 Miniature Drill
' l' ltEModel 9 drill accommodates drills up

to 11M" d . Designed primari ly for light duty
dri lling. of aluminum and plastics. it is capable
of drilling th rough v.. .. solid brass. T he Model 9
operates from any d .c. source from 4 to 12 volts.
The dri ll is priced at 16.00 and comes complete
with chuck. 3 collets. brush. grimier accessory
a nd two polishing wheels. It has an "on-off"
switch. A brochure on the drill can be had by
writing to Jensen Too ls. 3630 E. Ind ian School
Road. Phoenix. Arizona,

Galaxy Compressor'filEcompressor is fu lly t ran sisto rized and
adaptable to s.s.b. and a .m. t ransmitters. It

is designed for equipmen t not having built in
ALC circuitry. Microphone outputs up to 10 p'v
are amplified 10 db with strong peaks up to
1.8 v being compressed by 20 db. giving a total
range of 30 db. \Vired for push to ta lk. it uses a
9 volt battery. the unit costs $24.95. A prod uct
of Galaxy Electronics. 10 South 34th Street.
Council Bluffs. Iowa.

"
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how it works.

Why Zon in g?

The pamphlets and books in the library o n
zoning a re sometimes con fusing and de tai ls can
get a lilli e boring. A ll is not lost in this sea of
literatu re. however. There are some interesting
facts that see m to sta nd out above othe rs. T he
word "zoning" is a broad term wh ich actually
comprises the effor ts of a Planning Board .
Zoning Hoard of Appeal s. and the Building In­
spec tors. whose job is the inspection and enfo rce­
ment of Zoning Ordinances and Building Codes.

Al though not genera lly rea lized. a ll commu ni­
ties indulge in community planning to so-ne de­
gree. and zoning is the mea ns of ca rryi ng mit the
plann ing programs with respect to property use.
Just as an y ham sets his eye on some new gear
and plans to own it someday. so a lso do villages
and towns plan to bring into focus the idea s and
desires o f its people and formula te a program that
wi ll encourage and maintain a sa tisfactory living
environment. In short . zoning is the planned usc
of public lIIId priva te property and it differs
across the country in many ways. What applies in
one section. may not in another: topography and
climate are onlv two factors effecting plann ing.

Zoning furth'er preserves the attractive sur­
rou ndings of residen tial areas and helps protect
property values. In unzoned com mlln i l i~s. the
ins tabi lity of residential properties makes invest­
ment in a home a haza rdo us venture and ac­
cordi ngly discourages home ownership .

Antenna Committe e

Amateur radio opera tors have often take n a
lead in their community problems. Certainly the
ham with perhaps some unea rned scars can

BY CHARL ES D. STOF F EL,* W A2JTT

F
O R years zoning has bee n a " Bug-a-boo"
to hams a nd the feeling that zoning cur­
ta ils the liberty and activit ies of the ama­

leur radio ope ra tor is an old sto ry. But , recently
there has been a n increase in the number of law
suits against ha ms a nd a pparently many of these
a re unjustified . So. I wo uld like to pass on what
informa tion I have learned about antenna zoning
-c-for what it is worth.

Fo ur years have gone by since I first started
the research on zoning. D uring this lime it Was
necessa ry 10 compile data . supply tec hnica l in­
fo rmation a nd visi t with various committees as
well as carryon correspondence with sta le and
local autho rit ies on zo ning and building codes.
\Vith a technical subjec t like anten nae a defi nite
height and wording was requi red and it was a
d iffic ult task to get everyone to agree on a fi na l
draft . There was man y a hot moment. even
among the hams. Two things an ordi nance
should do are grant ce rta in heigh t privileges or
uses . and include all an tennae {Tv. C B. Com­
mercial. etc.) and not just ham equipment.

Antenna problems are becoming more com­
mon with the mass movement into the suburbs
a nd a ny piping job tha t bears the sligh test tint
o f commercialism. will bring ou t the objectors
in a highly resident ial neighborhood. Just as
Cerva nte's sto ry dep icts the Spanish Knight. Do n
Qu ixote attacking windm ills in his ideal ist ic and
impract ical a ttempt fo r re form, suburbia is faced
today with many quixot ic sit ua tion" in its con­
<truct ion a nd development incl udi ng the an tenna.

Councuman. Iro lld t'Quo il Town Hoard , Rochesrer , N. Y.
7S 'Ioivcn,,\JOd Drive. Rochester, N . Y. 14622

5 2 • CO • Fe bruary, 1965



-- - - -- - - - - - - - - - - - - - - -----

solve some of the antenna technical deta ils by
encouraging proper zoning. J ust as the TV I
committees have performed a commun ity serv­
ice. so also can an an tenna committee be a
service both to Zoning Boards as a source of
technica l information and to the amateur who
wants to pu t up a new tower.

A radio club antenna committee could begin
by obtaining local regulat ions o n antennae from
the surrou nding (owns a nd adjacent cities. as
well as building codes. if available . All factors
which pertain to the local community should be
abstracted from this material. It would be in
order to arrange an informal meet ing with the
Zoning Boa rd to seek its ideas and recommenda­
tions. Usually the Building Inspector is present
at such a meeting and would provide the regu­
lat ions for construction in the area. Zoning
Boa rds frequent ly meet privately to give opinions
to those seeking advice so as to conform with
loca l planning. Some brief antenna literature
should be left with the Boa rd . T his might cover
briefly the description and purpose of antennae.
leng th required by freque ncies. necessity of
height. and au thority on T V I and Bel ; including
refere nces in the litera tu re , if needed . So often.
Boa rd mem bers have littl e working knowledge
of the necessity of an antenna and th is is under­
sta ndable because it is a specia lized field .

After a lot of pe n-scrat ch ing a nd leg-work
the commi ttee should he well fort ified with
enough informa tion. and rea dy to recommend
a proposed o rd inance , Don' t worry abo ut the
legal wording- a ll Boards have an a tto rn ey who
will put the regula tions into their proper phrase­
ology. In a reas where there a lready is antenna
zoning. the commi ttee ca n review the o rdi nance
fo r the need of addi tio ns. correct ions or up­
dat ing,

In addi tio n 10 the zoning project. the antenna
commi ttee will have become more familia r wit h
the functions of loca l government. Another com­
pensation is the o pportuni ty of associat ing with
the reall y splendid people tha t are attracted to
local government today. It is hard to realize how
many people still think that those who run our
towns are fat. stupid and smoke cigars. Actua lly.
they are sharp. considerate and extremely
courageous. Dea ling with the publ ic is a tough
job and many times these employees are poorly
compcn...atcd for the ir civic work.

Antenna Zon ing O rd ina nce
Radio-Tele vis ion Antenna Struct u re s

Definltio m R thiio -Television afJInma structure
shall metln structural members used to support
an afJIelllw as 11'(,11 as the anlenlla itsel], exclud­
ing non-rigid afJIe1llW wire,
A ) A" anumw structure may be installed with­
oul necessity of a building permit 0" or at allY
building within the fo llo wing limits:

( I) M axi",u m 0/16/1. hcigtu above the roo/
or ridge pole excepl that a single vertical po le
mav not exceed 2 / /1 . above the roo/ or ridge
pole.

(2 ) A [rre .\·u III C/ in!: a"'ellna lo wer m ay not
e vtend nbnve Ihe grou nd more than 2/ /1.
B ' A fly all lelUW structure exceeding the above
I/('igh l res triction ami up 10 45 /1 . maxim um re­
quires su bmission of evidence of structural sta ­
bilitv 10 thr /l ui/di llg Department and when ac­
ccpm ble. a /l ilildillg Permit will he issued for
the ,w m e. A II structures shall he subject 10 a
reusonab!e deIN/H;'WliO Il of structural stabititv
h)' Ih e /luild in!: Departm ..-nt, Specifications of
mnnniucturer will he wet! hy Ihe /l uildillg De­
partment as a guide 10 de term ine structural
smbilitv, A Iterations which do 1101 aDccl struc­
tum! ...wbilily l!'ill 1101 require another permit.
C) A nv cml{'lIIw structure tH'U 45 f l . ill height
{IIId exceeding ,he above re...triction requires sub­
mis...ion of structural stahility a... in (B ) above ami
[urther requires tovoroble action by the Zoning
Board o f A ppelllr .
DJ Pre-ex isting tIIlle"'w structures illcllldiflg
those (J1J temporary permits ...hall he permitted
without tlte 1I('( "e.H;/)' 0/ obtaining a buildi,,!: per­
m il hereunder,
This Ordinance approved ami adopted by tlte
IrmldeC/ltO;1 To w" Hoard 011 Inne 4. /964.

Some of the terms above may sound strange to
..orne hams but just as we have a vernacu lar a ll
c ur own <;0 do people working in zoning. Perhaps
a brief and partial explanation is necessa ry to
show how these te rms and values were used in
the above ordinance.
Radio-Television Antenna: Used to encompass
all antenna types under a common ordinance.
A nlcnml Structure: Incl ude.. all t ype... of towers
and poles with the antenna attached. O riginall y
only antenna Towers were co ntrolled by zoning
because they con .. tituted an accessory struc ture

[Cu ll lill/It'd on page 104 ]

A Zoning Ordinance

The following A ntenna O rdinance o f the
rown of Irondeq uoit is o nly submitted to il­
lustrate what can be ex pec ted in the way of an
ordinance and probably will not a pply to every
loca lity.

Irondeq uoit has a popu lation of 60.000 people
and is a high ly residen tial suburb of the ci ty of
Rochester. N.Y. Basica lly, the above procedure
was used to amend a previous ordinance and
had the coopera tion and help of the Antenna
Committee of the Rochester Amateu r Radio
Associa tion. a club of about -tOO hams.

, ),
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the United Nlltio/ls A/IIllteul' Blldio Club
BY GEORGE E LLIS.

The members of this club are taking advantage of a local educa­
tional TV program, "Electronics at Work," to build their knowledge
of electronics and to secure amateur licenses for new members.

T
wo events highl igh ted recent activi ties of
the United Nat ions Amateur Radio Club
- a well attended Family Field Da y on

Long Island and club enrollment in a pioneering
elec tronics course currently being: telecast in the
New York met ropol itan a rea.

The Field Day. held at Old Westbury G ardens.
Old Westbury. 1.. I.. was arranged by United
Nations Rad io Club mem ber Charles Krolewskl
( WA20N I ) . Fifty mem bers. their wives and
guests. tu rned out for the event . the fourth to be
he ld by the club, which ex tended cordial in­
vitations 10 YL's. XYL's and Harmonics. While
the ladies explored the park's 70 acres. the hams
erec ted the club's four new 50-foot galvanized
stee l masts. T he two anten nas (N /5. E / W) pro­
vided excellen t contacts o n the 40-20- 15 meier
bands. Many So uth American, European. Mexi­
can, Canad ian. and Uni ted Sta les sta tions were
worked, all contacts being delighted to hea r from
the UN hams.

Harmon Schlevink. WA20nC. operated a
Hea th kit D X· IOO transmitte r and a Hammar­
lund UQ -1 45 receiver. Frank Mo ran. W2 1SC
o pera led and tuned the rigs. whi le Jerry Doherty,
W2 UYK. who o pera ted a Johnson Viking
Valia nt and a Collins 75-5 1 receiver. checked
equipment. w alter Strysko, W2ZUB. designer
of the antennae sys tem. was club photographer
for the day. For their help in making the outing
a success. Pa rk Director Eaton and his staff re­
ceived a vote of thanks from the club.

The pioneering television program. a 90-lesson

- Rm . ~ 15. 475 F ift h Ave .. Sew Yo r k. N .Y.
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course entitled " ELECT RON ICS AT WOR K: '
came to the UN Radio C lub's attent ion th rough
an article in CQ Magazine. Produced by John
, V. Wentworth. manager of the C urrent Con­
ce pts in Science and Engineering Program at
RCA , and well known to the club's older hams.
the course is designed to furnish an understa nd­
ing of the basic principles of electronics and
their major applica tions in communications
systems.

Because o f the convenience of tak ing the
course a t ho me. and its low cost , the UN C lub's
executive committee urged the me mbership to
take advantage of this new opportunity to in­
crease their knowledge of the elec tronics field .
The committee also alerted the club's interna ­
tional members to a recen t U. S. law allowing
aliens, whose nati ve lands have reciproca l agree­
ments, to obtain an Amateur License to o pera te
in the United Sta tes. With the he lp of the club's
code classes. "Electronics at Work. and the as­
sista nce of advanced members. a student should
he able to obtain his license after six months of
study, the committee sa id.

Twenty six of the club's members ini tia lly en­
rolled in Electronics at Wo rk. but the course
genera ted such enthusiasm that the nine add i­
tional members a lso enrolled. The course winds
up in May.

The U C lub. wh ich presently sha res quarters
with othe r organizat ion s. hopes 10 obta in per­
manent space in the UN Building during the
next year for its growing membership and for a
well eq uipped rad io shack where members can
welcome their many contacts. •

A cod" clan at a uoned Nations Amat~u ' Radio Club
me'eting in the'i, reem on the' 5 th Aoor o f th.. U.N.

building.



FroIn toZ
BY DURWARD J. TUCKER,* W5VU

Part VII

The author has traced the RTTY subject all of the way from basic theory and
practice, teletype machines, and the actual RTTY signal itself through the
amateur's receiver. Now, with the RTTY signal at the output of the amateur's
receiver the natural question is, "W hat's next?" The converter, that's what.

S
O \ I E RTfY old timer. with a sly grin . might

be prone to answer the quest ion. "What's
next?" by stating, " Y ou have just no w

real ly go tte n to RTfY with converters or at
least the pari that is really something ne w for
you." T he next a rt icle of this series. including
th is art icle , will deal principall y with the con­
ve rter, as w ill a num be r of o thers later on.

The Converter

T he te rms Converter or Terminal Uni t (TUl.
as used in RTf" . mean the same thing. T he
commercial se rv ices probably stick to the name
Terminal Unit more so than amateurs do. How­
eve r, the a ma teur uses the name interchangeably.
so I will do likewise . This is the mysterious black
box briefly to uched upon earlier. The purpose
o f the uni t is 10 take the two RTTY tones from
the output of the receiver and not o nly convert
them into d .c. pulses bu t do it in such a way that
pe rfec t copy or as near perfect copy as is pos­
sible is obta ined .

One find s va rious frequency shifts being used
on the air. some wide. some narrow and man y
o f them. regardless of the shi ft bei ng used. op­
erati ng off the desired frequency or frequencies
that they are su pposed to be o n. Some operators
only use RITY on the high frequency or v.h .f.
bands for local o r semi-loca l communica tio ns.
while o the rs o nly operate on the 14. 7 o r 3.5 mc
band or hands where selec tive fad ing. QRM and
Q RN is rampant. You may wonder why these
see mi ngly irrelevant fact s are mentioned at th is
time. Actuall y. fac ts such as these alte r the re­
qu irements of a converter. Fo r instance. a par­
ticula r converter design may give an outstanding
performance in the v.h .f. bands while on the
twenty meter band its pe rformance may leave
m uch to be desired.

From the above. one wo nders if there is any
one converter that will serve all needs. Let us
su ppose. for instance. that one has been for­
tunate enough in obtaining a very good se t of
filters of the commercial variety for say .:!: 1.:!:5
cycles and .:!:975 cycles to use in build ing a con-

'"6906 Ki ngsbu ry Drive. Dallas 31, Te xas.

vertcr. Some commercial fi lte rs of this type have
extremely steep skirts and a re very sha rp indeed.
The converter is bui lt with grea t antici pa tion.
using these fi lters. Finally the converter is
fi n ished and the ope rator brea thlessly tu rns it on.
Imagine his di sappointment wh en he discovers
that many of the signa ls are so far ofT from the
850 cycle shift that he can not get both the
mark and ~Pl/C{, sig na l th rough his converte r at
the same time. He adjusts his receive r so that
the mark signal is squarely in the midd le of the
passband of the 2125 cycles fi ller. Now he fi nds
tha t the space signal misses the passband o f the
2975 cycle fi lte r a ltogether or else it is so fa r
c ut on the edge of the passband that it is highly
a ttenuated and hardl y usa ble. If he adjusts his
receiver so that the space sig na l is sq ua rely in the
middle of the passband of the 2975 cycle filte r
then he fi nds that the above is true for the mark
frequency of 2 125 cycles.

F ro m this exa mple. the beginne r may he q uick
10 ass ume that it is best to use broad fillers and
to avoid the use of sha rp fi lte rs. T ha t would
not be a lasting solutio n to the problem at all
bu t would only lead to other problems far more
serious. T his does not in any way close the
subjec t of filte rs. as we will have much to say
o n th is subjec t late r.

Co nve rte r Types

Up to thi s point. all d iscussions related to the
conve rte r have heen associa ted with the a udio
tone type of conve rter. There are actua lly two
ge nera l types. The other o ne. which has not
been mentioned up to now. is a n r.f. type that
takes the RTTY signals at the i.L section of the
receiver instead of a t the audio output. The
r.f. type is usually more compl icated and difficult
to bu ild . Besides it requ ires that some modifica­
t ion of your receiver be made in o rde r to get the
signals from the receive r d . sec tio n to the ter­
minal unit. As a genera l rule. limi ting. amplify­
ing and detection is done a t some radio fre­
quency such as 50 kc and the latt er stages o f both
types of conve rte rs are simi lar. if no t ide nt ica lY

"!\ok Coy. J .L. . "Radicuetetype Conversion from Rece iver
I.F .,'· QST. J a n. 19f1O. p. J1.
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he desired of it when used on the six meier
band and be highly unsat isfact ory when used on
the twenty meter hand. as pointed out ea rlier.
From th is it should be real ized that this is not
to be. nor can it be, one short treatise on con.
vcrtcrs.

W2PAT Conve rte r

The W2PAT converter was abou t the first real
popular basic design in converters and was by
far the most popular unit of its day or any other
day. for tha t mat ter.!" Now. man y yea rs later.
one still finds a number of these units around.
or various versions of it T he circuit diag ram
has been reproduced in the A RRL Handbook:
for many years . A block diagram of this uni t is
shown in fig . ..H. T he uni t begins wi th two
IN3~ diodes hooked in opposite polarity across
the first half of a dua l triode 6SL7 (now shown
as a 12AX7 in the current A R R L Handbook v.
Th is dual triode forms two limiter-ampl ifier
stages. The mark and space signals are split at
this point by the mark and space fi lters and each
signal is fed to its respective detector ( 1I.z of a
6SL7 or 12AX7 dual triode tube ) . Each de tected
signal controls a kcyer tube ( 1I.z of a dual tr iode
6SL7 or 12A U7 tube ) . These two keyer tubes
opera te the teletype prin ter eithe r directly or
indirectl y through the lise of a relay.

The deta ils of the input ci rcuit of the W2PAT
co nve rter in fi g. 42. showing diodes CN , and
e N::.. Diode e N::. is back biased 0.3 volt . T he
actio n of these two diodes limits the audio volt ­
age to the grid of the 12AX7 tube to about 0.6
volt even when the audio voltage applied 10 th is
circui t is as high as 30 volts. The limited voltage
applied to the gr id of the 12AX7 varies from
abou t 0.1 5 volt to U.6 volt . for an input vo ltage
variatio n of about 1 volt to 30 volts from the
recei ver ou tput. A simplified version of the diode
port ion of the circ uit of fig. 42 is shown in fi g. 43.
The wave from the receiver to the input of the
limiler·c1 ipper is shown in (A) of fig. 43 and
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The rl, type will not be discussed fur ther here
since perhaps not one KITY'er in twenty-fi ve
uses th is type of converter.

Co nve rte r Pu rposes

Actuall y. there is not a single reason for a
converter as many beginners may th ink. but
there are several reasons. The most importa nt
and basic reason for the converter is that it takes
the two a.c. tone pu lses and converts them into
a pulsing d.c. current to operate the selecto r
magnet of a teletype machine printer. Without
this most fundamental functio n. all of the other
reasons for the converter would be meaningless.
A further purpose of the converter is to do those
things that the receive r cannot do such as sepa­
rate the two a.c. tones (mark and space). In
addi tio n, the co nverter, depending upon its de­
sign, may limit . amplify. or eve n supply a.g.c. to
the two lone pulses. It detects the two signals
and it ma y even change the time and /or ampl i­
tude relationship between the two a.c. tone sig­
nals. unintent ionally or on purpose to improve
copy.

Any amateur's experience with receivers
should have certainly indicated to him that there
is more than one way to build or design a re­
ceiver. There are numerous factors that cont rol
or dictate receiver design, the most importa nt
of which is cost. On the other hand there are
certain fundamental design practices that be­
come standa rd such as the heterodyne princip le
of operation.

The reference to receiver design was given be­
cause you have the same genera l considerat ions
in the design of an RlTY converter. An RTI Y
co nverter may leave littl e or nothing more to

Fig . 41 -Block d iagram of th e W2PAT Co nverter
de«ribed in the text.

Fig . 42-lnpll! circuit of the W2 PAT converte r shows the
two IN34 diodes used fo r clipping .

Fig . 43-Shown obove is simplified version of the d iode
circlli t shown in fig. 42.
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W2JAV Conve rte r
The next important radioteletype converter

C B
0-- - -'---=-- 1': -1',1'+-1-_ _ -0

Fig . 44-Basic ci rcuit a f a triod e clipper and its input
and output wa ve fO/ m$. Note that th e output while

clip ped h a mpl ified .

Now. let's partially re peat bu t at the same
time am plify some deta ils of the W2PAT con­
verter a lready touched upon. At this point. it
becomes necessary 10 sepa ra te the two audio
tones. m ark (2 125 cycles ) and space (2975
cycles). The 12AX7 detec to r stage is a dual
gr id lea k detec tor stage wi th the sig na ls fed to
the input of both de lectors. T he input to one
detector is supplied with an audio filter resonan t
at 2 125 cycles and the input 10 the other de­
tector is supplied wit h an audio filter reso nant a t
2975 cycles. The two signal tones a re separa ted
by means of these two resonan t filters. The m ark
and span' signals cont ro l the keyer tube. 12A U7.
More on the kcyer tu be later. Coupling from
each detector pla te to the grids of the 12AU7
keyer tube is by means of a neon N E-51 lamp.
These neon lam ps act as swi tches whic h give a
more positive demarcation between the mark
and space pulses. W:!PAT stated that the con­
vener will operate from signals that are only 6
db above the no ise leve l.

The design of the W2PAT conve rte r is rela­
t ively simple com pared to some other converters.
A gene ra l outli ne of the W2JAV converter is
given next. The ac tua l o peration of these two
converters will he covered in de tai l later.
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the wave at the output of the limiter-clipper tha t
is applied to the grid of the 11AX7 tube is
show n in (/J) of fig. ..0 . It will be noted that
eR, removes the negative hal f cycles of the
wave and that eR::. cli ps off the top portion of
the positi ve ha lf cycles of the waves as shown
in (8) . Further inspection of (/J) shows tha t
the wave is now virtually a square wave and
considerably reduced in ampl itude. In practice
the forward resistance of C R , is not zero. so
not all of each negative half of the wave will
be cl ipped. For the same reason a ll of tha t por­
tion of the hal ves of the wave beyond the back
bias of 0.3 vol t will not he clipped. so in practice
the output from this limiter-clipper circuit is
al mos t O.ll vol t for an inpu t voltage of 30 volts .
as previously stated .

F urther limiting and cli pping as well as am­
plification and stabilization of the signals takes
place in both halves of the 12A X7 limiter­
am plifier stages. T he output from the second
half of the 12AX7 is a fairly constant 15 volts
whe n the aud io ou tpu t sig na ls from the receive r
va ry from less than I volt to 30 volts.

The limiter-clipper-ampli fie r functions of
these two stages . especially the amplifier action.
should he well know n to most readers . However.
it might be well to hriefly cover the operation
of triode tube clipper circuits. The basic triode
clipper circuit is shown in its simplest form in
fig. ·U . Whe n the positive peak of the input
vol tage wave exceeds the negative voltage of
the bias battery C the net vo ltage on the grid
is positive and grid clipping takes place . This
action is similar to the diode clipping act ion on
positive peaks just desc ribed and graphica lly il­
lu st rat ed in ( B) of fig . 43. Nega tive peak clip­
ping wi ll occur when the input voltage is sutfi­
ciently la rge so that on negative peaks the nega­
tive signal voltage plus the negative bias voltage
C. bias the tube 10 cutoff. That part of the
negative ha lf cycle. duri ng which cut ofT con­
d it ion exists does not a ppear in the out pu t.
Obviously. tri ode tube clipping has an adva ntage
over di ode clipping: you may accomplish
clipping and obtain amplifica tio n of the signal
a t the same time . Although the output vignal •
has been cl ipped. it is possible. with a triode tube
clipper. for the outrut to exceed the amplitude
of the input signal.

V"
0""101[Me,i'.",,,, ,,,,,
I t 2AX7

Vsa v••
T'~Qff

"'......... 80 C'O"'l1
~ 12A X7 U2 AX7

v.
,,,.,

SAOS

Fig . 45-Block diagram of th e
W2AJ V conve rter described

in th e te xt.
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subjec t was covcrcd. The polar re lay subject will
be covered in detail later.

The W2J AV converter has impro ved selective
fi lters as well as good limit ing. The W2PAT
converter used television width coil s in the con­
st ruct ion o f the two tone fillers (m ar L- :! I 15 cycles
and sptlce-2759 cycles ) whereas the W2JAV con­
verter used toroida l wound coils wh ich have a
much higher val ue of Q than the conventiona l
core type coils such as the television width coils.
Natura lly. the toroid-woun d coi ls are much more
selective and desirable. At one time toroid coils
were no t read ily obta inable or well known in
amateur circles. RlTY has changed th is. These
coils are now reg ularly adve rtised in man y places
and most any RlTY'e r is acquainted with the
superior me rits of the toro id-wound coils. An­
other important feature of this converter. wh ich
is a carry-over from the W2PAT conver ter. is
the H,\LAN CE control (S OK pot- HI ) wh ich
makes it possib le to cha nge the ra tio of the
mark and space signals being fed in to the two
tone separa ting filters.

A significant difference between the \V:! PAT
converter and the W2JAV converter i.. tha t the
latter added two stages ( dual) th at the reader

lCo"'imu'd on page / 05]

Fig. 46-Circuit of the W2AJV converte r for RTTY wo rk.
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Touch-Key Additions + + + +

BY ALBERT JACKSO N,* V E 3QQ
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Precise Contro l
More precise control of the long-dash can

be obtained by a small change in the new
[Conti" lIed 0 11 page / 041

pad dles at the same time will then actuate the
new relay in addition to the others. and give
the effect of "hold ing the key down." if its con­
tacts a re properly connected into the exte rna l
circuit.

The ac tua l method of making th is connection
will depend on your part icular elect ro nic key.
and involves these possibil ities :

(a) You can connect the normally o pen con­
tacts of the new relay ac ross the straight or
mec ha nica l key input on your elect ron ic key.
if it has this provision. If not. it may be an easy
matter to add such a fea ture . In any case. th is
is the preferred method.

(b) As a last reso rt. the new relay may be
connected d irectly across the key terminals o f
your transmitter. subject to the usual current
and voltage limi ta tions for a small relay. This
will. however. presen t moni toring problems un­
less your side-tone is controlled by the trans­
mitter keying system itself.

Note tha t a self-completing electronic key.
with either of the above arrangements. may
continue a long-dash to the end of the next
selected dot or dash characte r. after the key is
"opened". This is. of course. of litt le or no con­
sequence in tuning or for making: the odd zero.
and if such a se t-up suits your requirements.
us..e the solid line connections for the relay
. . fi 'grven 10 19 . ....
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f ig. 2-Long-da i h circuit thai may he a d ded to the
Touch.Key. Rela y KI hOi (I 2,500 ohm coil a nd ii (I

Potte r Brumfi el d RS5 D. It may be moun ted, with Q I, on
th e relay iectia n of the orig ina l unit . All rei iiton Ole
If.:l wa lt a nd the co paci ton o r. in mf. The d otted line $

to the Touch-Key output a re e ltp lai ned in th e text.
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A.C. Power Supply

For those who can borrow 30 to 40 rna from
an existing 6.3 volt heater wind ing. one end of
wh ich is. or can be. grounded. the circuit of
fig. I makes an adequate a.c. supply. It gives
approximate voltages of - 8 and +1.2 to ground .
conta ining suffic iently low ripple. Diodes CR t
and CR~ act as shunt regula to rs for the posit ive
output.

This power supply can be substituted di rectly
for the ba tter ies and switch shown in the To uch­
Key schematic . A separa te fi lament transformer
may. o f course. be used as a voltage source .
mak ing a com plete power su pply fo r the key. if
th is proves to be more convenient.

1"'~.

Fig . 1- The c .e. power iupp ly ihown above may b.
used to rep lace the batte ric i needed for the Touch.Key
p reviouily publii hed . All the reiiitan a re l.t. watt

eacept Oi noted a nd a ll capaciton a re in mi.

long-Dash Circui t

In order to gain the great advantage of auto­
matic dashes as a feature of most electronic
keys. certa in sacrifices have had to be made.
namely the ability to send the long-dash or
Morse zero. and to hold the key down for tuning
purposes. For operators who would like to re­
tai n these ca pabilities. the circui t of fig. 2 can
be added to the Touch- Key . TOllching both

-12 T hird Avenue. Bo x 453, Arnprior. Ontario . Canada.
rj ackson, A. H ., "The Touch-Key:' CQ November 1964 ,
p age 28.

Afte r some ope rating time it was decided that severa l additions to the
Touch-Key' would be in order. These are a power supply to eliminate

the batteries and provisions fo r a long dash.

A
'- ER a number of months operation of the

original Touch-Key ar rangement. it wa..
decided to replace the batteries with a

simple a.c. supply. and to extend the key's
capabilities by the addition of a "long-dash"
ci rcui t. The latter gives certain advantages not
normall y found with elec tron ic keys. and which
are desira ble to some o pera tors. including the
writer.
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BY WILF RE D M. SCHERE R." W 2AE F

CQ Reviews:

Circu it ry

C ircui try of the HA· 350 is quite conven tiona l.
bu t a number of sho r t c uts a re made which
reduce so me of the compone nts otherwise re­
quired a nd thus help kee p dow n costs . ye t per­
mi lli ng excellen t pe rformance still to be cb­
ra ined.

Stra ight -th rough single conversion is used fo r
the 3.5 me band and dual convers ion is employed
on the o ther bands usin g: pa rt of the 3.5 me
section for a tunable i.f.. th us pro viding: good
image rejec tion. h igh sta bility a nd requir ing o nly
a sing le v.f.o. tu ning range with the same incre­
me ntal calibra tions for a ll ba nds. Refe rring 10
the block diagram at fig. I . ope ratio n is as fo l­
lows:

V I is an r.f. stage for a ll ba nds and is in­
duc tively coupled through the preselector tuning
c ircuits 10 I' :! ~ wh ich for 3.5 me operatio n Iunc­
tions as a second r.f. amplifier. The 3.5 mc
output of V:! A is connected to I';~ th rough a 3.5­
·t I me bandpass coupler and is combined in 1':1
with signals from the v.f.o.. VI. which tunes from
3955 to 4555 kc to produce an i.f. of -155 kc
that is fed to a mechanical filter which has a
2 kc band pa ss a t 6 db dow n. and a 6 kc width
a t 60 db. The filter is followed by two 455 kc
i.f. stages. J'" a nd VII. The product detec tor V ... , .
the envelope detector C R I a nd the a .g.c. recti.
fi er . V ; I<. a re fed from Vr;.

The function switch. 5 1. sh ift s the input of the
a .f. stages to the output of the prod uct de tecto r
for s.s. b. a nd c.w. o r to the output of the series­
type no ise limi ter. V,;, ,,. connected to the a .m.
e nvelope detec tor. B.f.o. poten tia l for the prod­
uct detector is sim ulta neous ly turned o n whe n
the fu nctio n switch is se t fo r s.s. b. or c .w. T wo

The La fa ye tte HA-350 Ama te ur·Ba nd re­
ceiver . A cast-al uminu m esc utcheon a t th e
center dresses up the se t and adds rig idi ty
to the pone!. The S-mefer is at the left win­
dow, the co libra ted dial is c t th e right
window. The lIernier-funin9 dial in the
center is marked a ff with 100 d illisions. The
preselectar-tu nin g kno b is a t the left ce nt. ,
and a mng th e bottom row, left to right, a re
the following switches : calib rator on-off ,
ba nd ·se lector, receive-standby, ca libration_
rese t, fu nction, a nd noise limite r with t he
phone joc k a t its right. The d . and c .f ,

gain a re a t upper right.

- Tt'ch nica l D irecto r. CQ.
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The Lafayette HA-350 Receiver

l
UnG ING from inquiries received concerning

the new. Lafayette "f odel HA- 3 ~O receive; ,
a considerable a moun t of Intere st IS

evide nced therein. Whet her th is sterns from its
bei ng a modera tely priced rece iver with fea tures
Io und in some more costly gea r or if it is because
it is a piece of amateur eq uipment imported fro m
Japan. is not ce rta in: bu t a t any ra te. having
had the opportu nity of loo king ove r the HA -350
and having pu t it through its paces. we'd like to
pass the low-down o n it to our readers.

The HA-350 is a n amateu r-hand-only receiver
( plus WWV o n 15 me) fo r li se on a .m .. s.s.b. or
c.w. wi th full coverage us ing the foll owing
ra nges: 3.5-4 .1 me, 6 .9-7.5 me. 13.9· 14.5 me.
14 .5 ~1 5 .1 me. 20.9 -21.5 me. :!8 .0 -2M.6 me. 28 .5­
29 . 1 me a nd 29. 1-29.7 me. Select ivity is obtained
hy means of a 2 kc mechanica l fi ller a nd ei ther
upper o r lower sideba nd may be se lected for
s.s .b. A d ua l·co m 'ersion system is used wi th
tuni ng obtai ned by a single-ra nge stable tern­
perat ure-co mpensa ted v.I.o. which has a dial
ca libra ted in 10 kc increments spread over 600
kc. It is opera ted by a smooth drive mechan ism
with a tun ing knob tha t has a dia l with 100
divisions marked o n it fo r arbitrary reference
readi ngs.

Othe r fea tures include : crysta l-contro lled h.f.
heterody ne oscillator and b.f.o.. p reselecto r
tu ni ng. h igh se nsitivit y. low noise. good image
rejec tion. Scrnetcr. a.m . no ise limiter, fast a nd
slow a .gc.• envelope detector for a.m .• product
detector fo r s.s.b. and c .w.. 100 kc crystal cali­
bra tor (crysta l is optiona l). ca libra tion reset,
so lid -sta te powe r ",upply and a ux ilia ry power
socket.



...,
, J """ "....'..

" ...

February, 1965 • CO • 6 1

The ou tput of the 100 kc crysta l calib ra tor is
fed to the ante nna circui t through a crysta l
diode 10 inc rease the 100 kc harmonic le vels on
the higher ranges. T he power supply uses silicon
diodes in a full-wave center-ta p circui t a nd a
V R lu be supplies regu la ted B-p lus to a ll the
osci lla to rs a nd to the screen of VII. The latter
is used to stabilize the S-meter bridge c irc uit.

Construct ion

The HA· 3S0 is we ll buill us ing a copper­
colored a nodized-steel chassis and an a luminum
panel with a hea vy cas t-alu minum escu tcheon
fo r th e main dial and th e mete r windows a nd
for the vernier-tu ning a rra nge ment. An exten­
sive amoun t of shie ldi ng is used with the v.f .o .
and the second mixer both comple tely conta ined
in the same enclosure above a nd be low th e
chassis. The presclector-tuning ca paci to r and th e
h.f.o. each a re contai ned within se pa ra te cans.
The "front-end" sectio n is separated from the
rest of the set with parti tion shields below the
chass is a nd when the cabinet is in place. th e
front end is almost completely sh ielded. The
dia l-drive mechan ism consists of a smooth ly
ope rating pinch drive in combina tion wi th a
set of split gears installed in a heavy metal
casting. T he mechanica l filter is mounted along
wi th tiny input a nd outpu t transformers on a
small prin ted-c ircuit strip screwed to the chassis.

Besides the ma in tun ing knob. o ther cont ro ls
are : presclector tu ning. r.f. gain. a.f. gai n. ba nd­
switch. function swi tch and cal ibrat ion reset.
Slide switches are used for turn ing o n the c rystal
ca libra to r a nd the noi se lim ite r. wh ile a toggle
switch takes care of the send-rece ive function
for sta ndby use. The rear apron has an 50-239­
type coax connec to r for the ante nna and a
th ree-terminal screw- type connector strip for the
speaker and 500-ohm a.f. outputs. A convenient
feature here is that the terminal -screw heads.
besides being slotted. are kn urled so that the y
may be manipula ted by hand . You don't ha ve
to scurry around for a screw driver when con­
ncctions arc to be m ade. An octal-type aux iliary
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sepa ra te c rys ta ls are switched in as need ed to
provide sideba nd se lectio n. When side ba nds a re
switc hed. the v.f .o . frequency is not auto­
mat icall y shifted at the sa me time. so the re­
ceiver must be retuned 3 kc when sideba nds arc
c hanged .

The function switch a lso cha nges the a .g.c.
t ime cons ta nts. au tomatica lly pro vid ing fast
a.g.c. for a.m., slow a.g .c. for s.s.b. and c.w.
The Svrneter is in a bridge arrangement between
th e ca thode a nd screen of l'"f\. When the r.I.
ga in is reduced . the meter sti ll is operative a nd
its ze ro setti ng does not change (a zero-set con­
tTOI is provided on the rear of the set) .

Dua l conversion is used for all the o ther
bands with V:!_, then funct ioning as a h .f. mixer
in conju nction with the appropria te crystal-con­
trolled frequencies. from the heterodyne osci l­
la to r r':! II. needed to provide a 3.5-4 .1 me i.r.
for the input of V:\. The num ber of c rys tals
req ui red is held to a min imum by utilizing two
c rys ta ls fo r two different bands in some cases.
A II mc crystal is used for bo th the 7 rnc a nd
WWV bands. a n IR me one for the 14 mc band.
25 mc for the 21 and 28.5 me bands. 24.5 mc
and 25 .6 me for the 28 a nd 29 . t mc ranges re­
spec tively. \Vhe n the same crystal is used for
two ra nges. the v.f.o. must be tuned in opposite
d irect ions for each band : th at is. it must be tuned
clockwise to increase the receiver freq uency
when the crys ta l freq uency is lower th an that of
the ha nd in li se. and in a clockwise direction
wh en the crysta l frequency is higher th an the
hand in volved. "Re verse" tuning is not uncom­
mon in presen t day gear.

Another sav ing is realized by the 600 kc tuning
range of the v.f.o. wh ich makes it possible to
cover the e ntire 10-meter band with th ree crys­
tal s ins tead of four. customarily requi red when
only a 500 kc range is avai lable.

"Prcsclec to r tuning" is used at the input and
output of th e first r.f. stage . An econom ical
feat ure here is that only two coil ranges are
used. One covers 3.5 th rough 7.5 me. the other
14 through 30 me. Panel markings indica te th e
proper preselector sett ing for each band.

Fig. l -Blo,~ diog ram

of the HA·350.



TUII vie w of the HA-350. Thll -...1 .0. end 2nJ
mixer cnclo\ure is ncar the ccn lcI with th e
melal costing contoining the geor·dr ive mech.
a ni\ m toward th e pane l. The ob b np-,haped
co mponent, ho rizontally positio ned al rig ht ceo­
ta r, is th e mecha nical filter. Th e pre ;elector
tuning capacitor is cove red with the sh ield at J

the upper rig ht corner,

socke t supplies heater and plate power. SOO-ohm
a.f. outpu t a.g .c. a nd receiver-sta ndby control
circui ts. The antenna input also is bridged to the
socke t fo r converter use. A nother nicety is that
a socke t pl ug is furnished which has a pla stic ca p
that threads onto the plug. so removing the cap
docs not requ ire pry ing it off with a screw driver
~I S is so often o the rwi se needed.

Performance and O pe ra t ion

H aving had some disa ppoin ting experiences
wit h imported gear in th e past. we were some­
wha t a ppre he nsive ~IS 10 what sor t of perform ­
a nce wo uld he forthcoming wit h the HA-350.
but happily our fears we re di spe lled . as
ma y be e videnced fro m the fo llowing measure­
ments a nd the resu lts obtai ned with on-the -air
opera tion.

The recei ver sensi tiv ity measured I,u. v for 10
db signa l-to-noise rat io fo r a .m. o n a ll bands.
With s.s.b. and c.w. it a moun ted to 0.5 uv with
12 d b SIN o n 7 and 3.5 me and with 15 db S IN
on the higher hands .

The selectivi ty measured up to the figures
given earlier for the mechanical filter and no
spur ious responses outside of the filter passba nd
cou ld he found . Sideband suppression at 1 kc was
- 50 db for one sideband. - 40 db for the othe r
sideba nd. T his difference was accounted for by
a varia tion in the placement of the carrier-crystal
frequencies in re lation to the filter passband (due
to crysta l tolerances). In pract ice. sideband sup­
pression was excellent and when the bands were
crowded. we experienced fewer d ifficulties wit h
Q RM and monkey chatter than usual. Good
low-frequency a.f. response was obtained using
ei ther sideband. in fact s.s.b . signals had more
natural -sounding voice quality than customarily
heard. On the o ther hand. due to the relatively
na rrow bandpass of the mechanical filter. a .m .
signa ls sounded somewha t muddy and all hough
some improvement could be realized by tuning
th e receiver to the edge of an a .m. sideband.
good qua lily and be tter intelligibility could be
obtained by using ei ther one of the sideband
posit ions a nd tu ning to zero beat with the a .m.
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carrier. Al so. if a n annoying heterod yne fro m
a no ther a .m. sta tion is present . you ca n then
switch to the o ther sideband and ge t rid of the
interference.

When th e going gets rough. the c .w. operator
may find somewha t be tter tha n 2 kc se lec ti vity
desirable hut a good dodge in this case is to use
signal-signal- type reception to e limi nate adja­
ce nt -channe l QRM . This can be done simply
by swi tching 10 the opposi te sideba nd position .
As pointed ou t earlier. this will requ ire retuning
th e receiver 3 kc a t th e sa me time.

' \ liI ler slu~-lUned con .:t ~OAMl6 R B I. ad ju stable .l .R-8.S
" h. shu med with 270 mmf. Con nect trap between Ieedline
a nd receiver a nte nna input. Adju..t fo r maximum at­
tenuauon o n .l.S me band . Th en use trap when recetving
o n all bands, except .l.S me.
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band range corresponds to the whi te and yellow
sca les. The actual frequency is determined by
adding the number of kilocycles indicated on the
main sca le to the hand-range numerals. These
numera ls al so have a dot or a tri angle marked
next to each one to indicate which sideband
pos ition is to be selected by the function switch
wh ere SSB I is simila rly marked with a dot.
SSB:! with a triangle . These are the sidebands
wh ich a re normally used for o pera tion with the
correspond ing bands. Operation of the tun ing
mechanism was very smooth and backlash
amounted to no more than 100 c.p.s.: however.
for those not accustomed to tun ing in s.s.b., the
tun ing ratio may be a bit on the fast side.

When the crystal calibrator was used. some
confusion ex isted on the higher bands in select ing
the correct beat. since mult iple beats could be
hea rd near each 100 kc point. The best way
to determine the proper spot was to select the
strongest beat and one which does not diminish
when the preselector is detuned.

The WWV range tunes in the same direct ion
as the 3.5 mc band and covers 14.5 to 15.1 me.
so that W\VV witl appea r at 500 on the white
scale.

BoHo m view of the HA-3S0 . The center enclosu re covers
th e und erside section of the v.f.o. ond 2nd mixe r . A
portilion 0 1 the left shields the fron t-end . The b.f .o. IS

shielded in th e co n a t th e upper rig ht .
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Difficultie s a nd Modifications

The only difficulty that was d iscovered was
that the 2nd i.f. stage clipped on very strong
s.s.b. signals and caused distort ion . The problem
was brought to the attention of the manufact urer
so correct ive measures will probably be taken in
Inter models.

,\ simple modifica tion found useful was to
reduce the ga in on the 3.5 and 7 me bands whic h
was considerably highe r than th at of the other
bands. The job was do ne by d isconnecting a nd
removing the red lead from betwee n the ba nd­
switch and coi l L \t I and then connecting a
3900.ohm resistor be tween the handswitch tcr­
minal and the coil terminal th at has anothe r red
lead whic h runs over to coil L \I·•.

We're probably a bit finnicky. and as such we
preferred a bit slower a.g .c. for s.s.b. wi th a

,.. ...;[~C~O.'."..in.;,;,:lted on page 98]

Re ce ive r Ga in

The overall gain when switch ing from hand
to band was more uniform tha n normallv en­
countered. being wit hin ± 4 db. The S-meler
readings on all ba nds for a 50 uv inpu t signal
ave raged S-9 plus 15 db and the S-meter ca lib ra­
tions were somewhat less than the standard of
6 db per Svunit . There wa s plenty of a.f. gain
and the maximum a.f . power output was I watt
wit h X% disto rtio n at 1000 cycles. The resistive
anten na- inpu t impedance on all bands held
closely 10 50 ohms.

Sta b ili ty and Calibration

Sta rti ng from an ambient tem perature of 68 "
F.. the warm-up dri ft during the first 15 minutes
was t.:! kc with 400 c.p.s. the following hour
and :!OO c.p.s. or less per hour thereafter. Bang­
ing the cabinet resulted in some evidence of
frequency vibration. but was not serious enough
to he detrimental during normal usage. A:c.
line-voltage variations of + 10% . centered at
11 5 v ., produced a frequency shift of no more
than 15 cycles on any band.

The number of revolutions of the tuning knob
for each 100 kc of band coverage varies from
one to three-quarters. since the v.f.o. frequency
range is not qu ite linear: nevertheless. by noting
the number of vernier-dial divisions requ ired to
cover each 100 kc segment ind icated on the
main calibrated dial. a close approximation of
the number of kc per division Olav be had for
the section of the band in use. The io kc calibra­
tions on the main dial are spaced at an average
of a little le..s than V" " apart, so the readout
accuracy is limited to 2 or 3 kc. A yellow and
a white scale on the frequcncy dial are ca lib rated
in opposite directions. The dial window also
has white and yellow numerals to indicate which

A.G.C.

A.g.c. charact erist ics were such th at at signal.
input levels be tween 10 and 100.000 p. '" the
average increase in a .f. o utput for each :':0 db
increase in r.f. signa l input was 5 db. Bot h the
fast and slow a.g.c. time constants worked out
satisfactorily with the modes for which they were
intended. The slow relea se for s.s.b. eliminates
pu mping and dynamic a.I. amplitude distort ion:
hOWC\'C f. the recovery a t the end of your own
s.s.b . transmission is slow unless the rece iver
is disabled during transmitt ing periods. which
of course is the normal method of o pera tion.
This can easily be arranged with the H A· 350
by wiring the send-rece ive standby terminals of
the au xiliary plug to the vox control relay of the
transmitter. During standby . the receiver-dis­
abling circuit opens the a -plu s line connected
to severa l points in the r.f. and i.f'. sect ion. so
any external relay contacts must be normallv­
closed ones without any ground connect ions.
With some transmitters an auxil iary relay may
then be requ ired . On-the-air s.s.b . operation
po..ed no other problems and no difficulties were
found in obtaining sufficient a.f. level for good
anti -trip operat ion.
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A NEAR DISASTER
BY E. H. MA RRI NER," W 6BLZ

This short historical note might be more

aptly titled "How Log Keeping Began."

wires carefully overhau led . We went out into
the black darkness of the night and tested and
pulled at the vertica l wire suspended from the
grea t mast ou tside just 10 make sure that it was
intact . An ho ur or more had passed. the grea test
anxie ty being displayed by the three offic ials. It
had 10 be owned thai the system had broken
down! And there we sa t in blank amazement.
utterly a t a loss to accou nt fo r this appa rent
disas ter 10 the grea t sys te m in which we had
a ll put suc h fai th . SUdde nly the be ll rang ! A
short formal message followed. and then. in
reply to our eager enquiries. came fort h the
prosaic message. "Have been away to suppe r."
That is an inc ident th at is not likel y to occur
again. for I expect tha t the epicurean telegraphist
has since had almost as anxious a q uart d'heure
. IS did Mr. Marconi tha t night."

I wou ld like to guess that Capt. Powell's
descrip tion caused future wireless stations in­
evitable log keep ing which has been a plague to
all radio operators to this day. •
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· 518 Colima Street, La J o lla , C alifornia .
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Modifying ThE!

BY ROSS F, FOX ," W 8PZX HT-32

The performance of most transmitters can be improved by adding a.l.c.
to increase talk power and replacing the rectifier tubes with si/icons.

How to do this and the benefits derived are described be/ow.

",.
~,

A.l.C. Installation

T he circuit showi ng: how the a .l.c. is insta lled
in the HT-32 is shown in fig. I. The r.f. signal
developed across R I A, an added resistor. is fed
to C R I~ and CR~ _, . T he rec tifi ed voltage is fi l­
tered and a pplied to the sec tion of the FUNCTION

switch la beled FS- I R.
Pa rt s are mounted on a tic strip under the

6146 sockets. The interstage sh ield opposite the
nRIVER T U","l: tuning capacitor is a good place
to mount it in the HT-32.

were extra good. Seriously though, they do ask
for the circu its.

These c ircui ts have been in use for over a
year, with many tests and good reports. domest ic
and DX, from 75 to 10 meters. This question
is almost always asked , " Did any of the original
set parts show any damage?" None have been
changed because of fa ilure since the installation .
If for any reason you wou ld want to change
bad to the origina l circuit. it wou ld no t take
too long and no damage is done because existi ng
holes are used.

The a.l.c. Can be used in any set with class AR t
in the p.n. and a low level a mplifier stage to
control. Before the a .l.c. was insta lled the se ll ing
couldn't be run above 4 on the AUt>lO tF.VEL con­
trol without reports of splatte r. With a.l .c. the
gain control can be run all the way up but this
will va ry with diffe re nt mikes. The higher the
ga in control can be run wi thout poor quality or
splutter. the more the talk powe r. With a .l.c. in
the HT-3:! . the gain has been run all the way up
with no adverse reports. There are no adjust­
me nts to make as it is full y automat ic.

Rectifier Replace ment

The replacement of the 5 R~G rect ifier.. with
silicons is a bit more of a mechanical problem.

'C91
e,

0 6 14 6 6146
' 00

• ."L" ~ ,- """~,

Co. <,. "., °"1 , so,• ,
,

, .. I"S<I~,- (;III ,. :",.

~.

C,.,....,,,.,- ."""

Fig . l - Circuit showing the modifications necessary to
odd c .Lc. to the HT-32. Th ose co mponents whose po rt
numbers end in A are added ports. Po ints ma rked X are
where lines are broken . Heavy lines indica te new wires

to be added . The switch shown center is F5-1 R.

-) 19 C lark Ro ad . Arfington H eights . Cinci nnati. O h io .

M
AN Y times I have heard hams asking

others if they knew of a way to add
a. l.c. or replace vacuum tube rectifiers

wi th silicons in their transmitters. The re have
been many good articles on these su bjects. but
some readers lend to pass up theory articles.
not wan ting to modify their se ts and then have
them not wo rk right . Most like 10 see an ac tua l
case h istory a nd then fo llow suit.

On coniac ts when they would ask me . "Wha t
is your r ig: and what kind of linear are you
using?" and I answered. " U T -3:! running bare­
foo t," they would tell me tha t I seemed to have
a litt le more punch than the usua l barefoot rig.
I a ttribu ted it to the a. l.e. and siticons. but
maybe it was because conditions on the hand
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Fig , 3 -Method of moun ting th e silico n rectifie rl o n top
of Ihe tranlfor mer (T.4) il iIIustraled above. Th e h.v.
lea:ll can re ach thro ugh the ve nt holel a l sho wn. The
lo p cover il lupported by fou r bran rods l l ~ " long
lapped a t bot h ends , The two 100 oh m resil to rl a re

located a n th e rea r board ,

conservative side . There is so much less heal
the fa n can he removed if you wish .

Mount the sii icons under the top cover of
the power transformer on insulated boards. thi s
is a very convenient place. They a re covered up
and completely safe. yet there is easy access .
Once in a whi le it is a good idea to check for
shorted ones especiall y a short time afte r initial
insta llation. Some fellows li se tu be bases and
plug them in . One of these was made up and is
in use in an HT-37 replacing the 5 R4G Y. •

-- ,

For the usual power supply handling 6146·s. ten
rectifiers with a p.l .v . rating of 600 volts and
a curre nt rating of 750 rna is adequate.

T o phat Of epoxy silicone are suitable since
these are mos t easily obtained and reaso na bly
priced. A ra ting of 750 rna may seem a lill ie
high but they will run cooler and the life of a
recti fier seems to have a direc t re la t ionshi p 10

temperature . I ! is best 10 usc ca paci tors across
the rectifiers. Disc ceramics of abou t 0.001 mf
are chea p insura nce against tra nsients from the
transforme r and a lso the ones developed in the
silicon, themsel ves.

Whe n cha ng ing a 5V4 to silicons use six wit h
ca pac ito rs as wi th the 5 R4 a bove. T he o ut put
voltage in the low level stages will go 100 high .
so install two 150 ohm 5 wnss wire wound re­
sisto rs. one in each leg. to ge t hack to near
normal vo ltage. o ther transmit te rs may need
some expe riment ing. The 150 ohm resisto rs also
make good surge lim iters fo r high capacity inpu t
filters. If the higher voltage supply has it hig h
inductance choke input. the choke and trans­
former secondary resistances will ac t as surge
limi ters.

Another common question is whet her to Use
resis tors across silicons. Ordinarily the answer
is no; if they are put in without knowing the
ra te of leakage up to the avalanche point they
can actually lower the p.I.v. of the stack. \Vith
high current silicons that have poorly defined
ava la nche points. resistors should be used to
keep a few from laking all the voltage. To raise
the p. i.v.. sometimes it is more economical.
inslead of buying resistors. 10 just add more
silicons since each one only drops the voltage
from one half to one and a half volts. Adding
more docs little to lower supply output voltage.

C hanging to silicon" lakes 20 watts of stead y
filament drain olT the power transformer. so
over 40 watts more input can he run wit h less
hea ling. There is a slight ri..e in sc reen and about
100 volts rise in pia te voltage which gives a
little more input wit hout hurting anything be­
cause most tra nsmitters were designed on the

Fig_ 2-Circuit of the HT-32 power transformer sh:Jws
how the Iw o rectifiers or. replaced with silicon,. Th p.
COmp o ne n t volves or. di!cuned in the text. The cire 'ed

numbers ore the r.ditle, sodet pin numbers.
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Th it good looking chop is John, SB4JF who it located
in Umana!, Cypru t . John should be returning to Gland

a bo ut the time you read this.

,

1'J Cameronnsr T J IAC . Fred. 14270-80 kc
1530.1 630 GM T lately s.s.b. QSL via D ARC.
(TlIx WG [)X C ).
\' K-t Willis l vla ud: V K4T E has fundamental
xtal 705X kc and may be found the re occasion­
a lly. however, 141 16 kc will be his pre ferr ed
frequency and he may be found there Saturdays
from ()flOO GMT and Sundays from 0530 accord­
ing to work from VK·land where it is said he
was o nly one xtal . bu t was hea rd on a Sunda y on
14mW kc . Pla ns under way to se nd hi m ames"
of c rystals. so scan the bands. La te report pu ts
h im at 14063 kc. ( T nx WGlJXC ).
\'K9 :"orrn lk ! :!a nd: VK9RR around 14080 kc
weekends. Y K9R H 14 110 kc a .rn . both usuall y
acti ve from about 0700 GMT ( T IIX WGDKe ).
"Q I ZanLih:lr. YQ IGD\V. Will y. is back o n the
ai r ( 14 110 kc s.s.b . 2130 G~IT) after a long t ime
off d ue to power tra nsfo rmer trouble. but says
he will be ac tive fro m 1800 GMT most days

. 80:\ 35. H al let . N ew J e r ~e )' 077 30.

BY URB LE JEUNE.* W 2DEC

Here and The re

ACS nhuhln: Gus should be showing up as
AC 5A abou t the time you read. th is. He and
hi s wife Peggy will be the re for a year. A t rip
to A C3 land is planned for the very near fu ture.
( T II.I 1V2EA F)
C R-' Cape Verde Island ...: Afte r a real dry spell.
th is spot is fi nall y back in business again in the
perso n of CR-IAJ a nd C R4RR. G eorge. C R4 AJ.
has been very acti ve of late both in the A merican
band a nd be low 14200. usuall y 14 11 5. He speaks
very good English a nd has a very strong signal.
CR4BE also on c.w. normally on t7·1900 G MT

1-1020 a nd 2 1075. a lso 70 12. 0200. ( T nx
N U )XA )
"UKZZ Amsterdam Ishlnd: F BSZZ. ope rator
Lionel. is now fa irly active on s.s.b. He some­
times listens in the American Phone Band a nd
then its a nyone 's guess just wh ere he might
listen.
FilS Cn muro 'shUlds: F H HCD. Andre has been
q uite active la tely low e nd 14 mc c.w. QSl. via
5RMRC. (T nx WCV X C )
F U New Hebrides: FUHAA . 14045 kc weeke nd s.
F USA G. 14040-50 kc usua lly aro und 0 800 GM T .

G C GlI l'rn~c ,, : G C 3 \ IL R has been occasiona lly
active on 2 1408 k c s.s.h . 1330 GMT seems to be
his prefer red tim e. {Tns lVG V .XC )
KA-I J :'IP:II1: Curt. KA2C ~1. has the license for
KA4 US. It was planned by Curt to visi t Rokko
T rope I nea r Ko be ) and o pe rate for 72 hours
with the following KA2's : LD. DF. a nd J H.
Due to the fai lure of D F and l. D to get excused
from d uty. the tri p was postpo ned. T h is would
ha ve bee n the firs t KA4 act ivity in four years.
1t ma y ha ve been reschedu led by the time you
read th is.
1\. (;61 ~1:Irl.:Il S Island: KG 61 f' continues erra tic
opera tions betwee n 2 130 and 2~ 30 GMT on
14258 kc s.s.b . (Tnx NEI>XC ,.
~1I'4 'liddle En...: \IP4Q Hf has returned to the
m iddle cast and has been assigned calls ~1 P4TBJ.
~tP4nA L. \IP4~tAU and ~IP4BFD. D ue to
very poor QSL re turns. he wi ll QSL only upon
receipt o f a card . H is QT H is Don Aveling,
Box 300. Abu Dhabi. T rucial O man. Persia n
Gulf o r via RSGB . I T nx n« DX RpI.1.
;\1I'4T Truciul O man: M P4TBJ has been active
late ly around 14040· 50 kc from 1300 G~IT. ( T II.'(

" 'C DX C ),



The following certifica tes were issued he tween the period from November 6th to and includ­
inr Decem be r 51h, 1964 :
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Tha nks to K7 SPH for the picture of F0 8...... . This club
statio n is yery cctive of e.w. and s.s.b . and answers
QSl 's 100% . Since they .....o rk bet.....een 1200 a nd 1500

W's a month IRe's would be a p preciated .

MIXED WPX
S P9 R F And rzc i Semkowicz
DJ II R R D r. Ka r l Colli nl{

106
107

1N s~I ,mz Ja n E. n jork
2110 o o\.aCV J esus J ay FUIlIl I- ijo! lll' roa
:!h l tl K l C()K 1m 3i Scdl.l\:c~

2hZ W M.DA E. E. Sl. John

CW WPX,., W2EX fI Arthur Fenster
'9. 11 8 9'1'L A nny Jcnk
'97 W 2F VI I e Rov Reeve s

ALL-PHONE WPX
112 CNflA W H. l. (Tommy) H all

SSB WPX
20 1 D JIIR R Dr. Ka rl Collinl/:
202 'V Ef>SF Ray J . Nade au

until the end of February when he goes Q RT .
(Tnx WG DXC).
" Q8 Rodrigues Island: VE8CO. Harry Bonser
who will be re me mbered for his VS IBB/VS9 /
ZC 5 opera tions. is reported like ly to DXpedite to
this spot after his tour of duty in V ES land
ends in December. VQ8A M & VQ8 BS pla ns
temporarily cancelled; maybe in March.
"R6 Pitcairm VR 6TC active 2 1 mc c.w. 20·2300
GMT, chi rpy but strong signals into the USA.
(T" x Fla . D X R pt.).
XT 2 Upper "011:1: XT2HV has been active on
14 1to kc s.s.b. a round 1800 GMT. ( T IlX
IVG DXC).
ZC-a ·S U" Cy prus: The Cyprus sta tions loca ted in
the British sovereign base area now usin g the
ZC4 prefi x are : ZC 's 4CZ, G T . SS ( Famagusta) .
GY ( RhekeJia) . KW. PC ( Pergamos ) , HK. RA
( Herak lis). C L. Tf • TX (Episcopi}, A K (Akro­
tirt) , MO (Troodos) . Only CZ4s CZ and G T
are now on s.s.b. [ T nx J'ERON).
ZD3 Gamhia: ZD3A has QRTed and returned
to G land. T he proposed SSB operat ion was un­
successful. ( T"x NE DX A).
ZD9 T ristan De Cunha & Gou~h Islands;
ZD9AD. 14005 kc 2 155 GMT saying QSL via
PY2P E. (Tnx IVG DXC ).
7..'" Queen :\IIWdhllld: ZS6A P/ KC4, the South
African Antarct ic Exped ition is located in Queen
Ma udland near the Belgian Station O R4V . He
is mostly active on c.w. wi th a rather rough note .
They wi ll stay unt il February. 1965. He usuall y
skeds ZS6 land around 1700·t 730 GM T and is
then QRV fo r o ther QSOs. QSL is req uested via
S.A.R.L. A fter his return in 1965 a special QSL
will be printed. (Tns: VERON).
7.A." 2!\1I Martnn Island: ZS2M I has been active
on 14248 kc s.s.b. He is Q RV be tween 1240 and
1300 GMT Q RX 15 minu tes for commerc ial sked
and back until 1330 GMT. QSL via ZS ICZ.
9J2 7.a mhia: 9J :!VB has been active on s.s .h.
giving his QTH as Box 38, M ongu, Zam bia .
(Tnx IVGDX C).
I;USXX. ZZ. WW: 24 members o f the 5th mis­
sion to French Austral La nds leave Marse illes

G ary F. E. Vrooman
Alex G . Swinton
lI elen J, Leonard
Ma rcel v nndervorst

Ka rl WC I1 I ~ l' r

F. Norman ().n+..
Donald Po.... ell
Antero Vaanancn
Nikolaj T junn
Anatofy Gorttkov
M arcello Centamor!

G ary F . E . Vrooman
Ro lf F . Simon
Roger Bell in
A lla n T . H u tchi ns

itS W1TH nct' U S

'~~

WIlA RH
PY2QT
WA2 f{OK
VK J IIL

W fi ARIl
V K2AA K
W flQOG
EAIG II

IlnllO
WIO KJ
G5 MI>
O H 5VF
UA4QA
UT5AA
I1 IF

TWO-WAY SSB WAZ

CW·PHONE WAZ

ALL-PHONE W AZ

275".277

'"

m".271
2"

,;U7J
.;u14
2075
2016
2077
207M
2019

Jcvc d , EP2DM, crrived in Atla nta to ettend school
a nd was met a t the a irport by Dr. Cook W4JO H on
the I ~ ft a nd Dr' s. Corman and Meaders on the right .
Jevcd is stud ying a t the So uth~rn T~chn ica l Instit ute
on a Rotory Schola rship . He wo uld like to hear from
some of his hom frie nds an d ma y be reached at the

school, Box 8777, Marietta, Ga . (Tnx WB2FMK).



Stu Meye r. W2GHK. o nd John
Goyer. HB9AEQ ct th e No·
vembe r 20th mee ting of the
Intf'rno tio nol Amo te ur Rcdie
Club in Ge nevo, Switze rla nd .
John is being cong rot ulaled
on his e lection to " fello w"

in th e IEEE.

W 2 GHI(

C IO Orms Co. 4th U SASAFS. A PO 843 .
110)1; 302. N .Y.• N .Y.
via K2 U W L.
Do ", 267. Cayenne, French Guiana .
via '\'f>K I E .
W via WI RAS. O X 10 BOll 1721. Aramco.
Dtra ra n. Saud i Arabia .
via Kfo EVR .
via DUt~ll. H orst w jese. MOO ~I a in/ .

Sn m merin j:pla t l I . German)'.
via K IE AT .
Ro ger R eym ier , II. 1'. 26. Aeroporl.
Garoua . Cameroun .
A nly Mosk alenko . 8 0 '" 77 , Ka lin ingrad ,
OIlL , U .S.S.R .
via W 2YT IJ .
via W 2YTI I.
via W 2YTH.

Th. opera ting cre w and position of the recent
OH5TW/0 and OH5Vf 10 OXpeditio n. The opera tors
ere , in th e usual order OH5vf /O, OH0NI , a nd
OH5TW / 0. In 2200 Q SO's th e bays .....e -ked 105

coun tries. ( Tme OH5VF).

K7Dl tJ / J \\ A
UO\ I /

tJA 2.... n

S \'I1 \\ G (;
TJ AA C

t ·O H '1.
P i 7\·1.
tlUKIl
II l .n..· o/¥II.~

QTH's and QSl Managers
via VE3[)GX . G eo rge H rtscnenko . 3 1~6

Bruce Ave .• S. Windsor. O nt .• Canada.
via K 4GOX.
n o", 5. " a im . Cape V erd e Islands.
Illl'" (,I . P ra la . Cape Verde Is la nds.
via V E40X.
via K 9EC E .
via DlICF.
V ia Dt IC F .
now KSIIT E, Box 342. Po nca City . O kla ­
homa .
H oro;,t W iese. MOO \ 1a in z. Som meri n(l.p la t l
I. Germany.
SiellJried Schletti(l. . DOli 13. Gla<;hvelle , Sol

Germany .
via K SSGJ .
Andre- Lie-nard . Anjouan Isle- Comoro Is le
~I Olamhique Channcol. Ind ia n Ocean or
via ~ R~8C.

t:I.:UC
rnscn

m .8:\ll/ LX

tnn L

C U AG

C I' SA :\I
C R4AJ
C Rn Ul
C R7G I-'
CTJAQ
UJ6R:"oi/:\1I
IU9t.II /:\11
n_n l~CF

aboa rd the S. S. Gclieni en route to Crozet
Isla nd. Kerhuelen Isla nd a nd S ew A mste rda m
Island . At FR7 they will be joined by the rest
of the pa rty of 140 scientists and tech nicians.
F B8ZZ's relief operator arrived abou t December
-tt h a fter which S5 Get/ie"i proceeded to F RS­
WW. FB8X X 10 re line those operators and to
take HB 9T L\ rig to F B8XX fo r use during the
next year. He is also tak ing a Hal licra ftere
SR- 150/c.w./s.s.h. all-band rig for use at FB8­
W\V . {Tnx VI.::RON).
V~"R": Ron Skelton. is now G3 1HP unti l Ma rch
19l1 5 then h;:ICK. to 9 M6·8 . Ron ma y be reached
at 7 E. Ma ypluce Rd.. East Bexleyheath. Kent
and has h is VS4RS logs with him. (Tnx G2 IJVN ).

73. Urb. W2DEC

WAZand WPX
T HE ' VA l, and WP X certificates are awarded by the
CQ nx department . W A l is issued for proof of
contact llo'ilh the: 40 Zones of the world as shown on
the- official W A l lone ~tap _ wAl is tssuec in three
classes, t.e, Any mode . all phone and all s .s.b. F o r
complete rules. see the January. 1962 CO. page 50.

WPX i.. i,..ued in four ctasse.., r.e .. all c.w.• all
phone, all s.s .b. and ~ti ", e-d . The number of prefius
required are ; e.w .-3OG; P ho nco-300; s.s.b.':!OO: M ille-d ­
400. Fo r complete rules, se-e J anu ary. 1962 CO.
page 52. W AI applications. lone M aps and WpX
application.. may be obtained from the OX E dito r
at the- addre.... snown at the he-ad of thi.. column.
P lea se send a !oeU-addre-s..ed. stamped envelope or
a o;.e lf -addre"..ed envelope and an I Re. A ll applica­
tion.. shou ld he sent directly 10 the OX Editor.
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Jo hn Copley, V K2A VU, Flat. N R3.
QueensclifT, NSW. Australia .
via VK 2AG H .
R. H anersfey, Box 24. Norfo lk Ivla nd .
via W2CT K
\ ia VK,11 L
via K~IH)().

via K6EVR.
Box .n I . O uagadagou, U ppe r Voila
Republic .
via KURZJ .
via DURio:. .
via W 7ZMD.
western Electric Co.• Ascens jon, P. O .
Box 4U17. Patr ic k AFB . Fla .
via ZS ICZ.
via W l Cl K
ex-TT8A G. vla W82PFI . ex-W3 KV Q.
Box 3MO. Blan l yr e. M a la wi Republ ic.
vi a WB6DDL
via V E40X.
via VE40 X .
via W4L1 U.
Box 38. Mo ngu, Zambia .
via VE40X.
via VE40X.
Ed Brogden c/o IILOC, Simanggan a:.
Sara wax .

u .\,K4JQ

"AJT:"'o"C
" AUK
l.UMHR
7.1>8\\K

7.snll
4 \\'IF
SH:8.-\ :'"

7Q7DS
7Q7G :'\l
9(;11':0
9G Iex
9U R H
9U\ 'R
9UII\:
90~lIn

9:\IIlIm

\'K4U:
\ "1\,9"11
\ "I\,9 I G
\ 1\ 9 11,

\\ 8 11I. n /7(; 1
\\ 9W :"'o' \ '/ X
XTl II \ '

In Novembe r, Gus 8 rowning , W 48PO, (ce nte r) visi ted
th e Jes. Schne ider Optical Wo rks in Ge rma ny. G us. a
photo enthusiasl (no led by co lo red slides of his OX·
ped ilion l ), is b.ing shown the computer used in the
desig n of len ses by Mr. Kle mpt, th e lens designer,
Mr. Klempt is OJ3HC, The man in the fo reground is
Mr. En er a technician at the plan t. Mr. Esser is OL UW,
and th e winn er of the CO World Wide OX Contest for

Single t ransmitter multi-operotor clan in 1963.

l ook ing for an old article? You can g.t reprints of
past article$ app.aring in CO by just l ending in $ 1.00
for ea ch repri nt desired . If the issue itse lf is a va ilable
from o ur fil es we will se nd that instea d. Issues in the
current year a , e st ill a vailable a t newsstand p ricel,
Thir:k ba ck now, wasn't ther e something you we re
goi ng to build or look up, but so me ho w mispla ced th e
magazine? W ell, you' re not out of luck, jusl lend us
that letter. f o r those of you who a re chronic " la ve rs,"
we have a few 15 year indexes left (19 45· 1959) wh ich
lists e"e ry arlicle appearing in CO du ring th ose yea rs.
We are e ve n contemplating a new up-tc -dete 20 yea r
ind ex, but so for no o ne has vol unteered for th e jo b.

- K2EEK

LDoking FDr Something?

TEXAS·
SIZE
TRADES

AND

TIME
PAY'r.
PLAN.

$395

--

TELEPHONE POrt.r 2·8759
1320 19TH ST. / LUBBOCK. TEXAS 79401

Buill·in univers.1 power supply! Both 12V DC . nd
117V AC merely by using proper line cord provided.
NO INVERTERS NEEDED.
Expanded freq uency coverage • • • 250 kc on .11
bands, MARS and out-of-band OX coverage.
Receiver DELTA tun ing • • • gives tunable range of
several kc either side of transmitter frequ ency. No
more "leap-frogging",
Solid-state dial corrector.
Selid -sta te switch ing.
Solid -state AlC control.
Dual-speed tuning.
Collins mechanical filter.
Panel switch selects upper or lower sideband without
frequency shift!
Built·in lOUdspeaker. Terminals for external speaker.

ORDER TODAY!

NEW TRANSCEIVER!
NEW FEATURES!

""-------------------------

------- -----------------~I •
I Edward, Eleclroniu

: 1320 19th 5 ' ,.., I '," intereded!
I Lubbock. T• •Ol 'U01
~ · O Enter order for equipment lis ted on attached ,heel.
I 0 Send $8£·$8-3. liler(l lure.

I 0 Send q ",otolio nl for ' rode In ollo....ol'lCes o n ~\l ji>

; ~nl lisled on attoched sh~t.

INO~:==========~c;o;'~r=======I Add reu

~ City Slale

.~~"

E wards
Electron ics

For fu r-t her- information, ebeek num~r 36, o n paa-t" 110
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Propagation
BY GEORGE JACOBS," W 3ASK

B
EGI:":"ISG about the m iddle of February.
and continuing through March. a notice­
able im proveme nt usuall y takes place in

high frequency propaga tion condit ions between
the northern and southe rn hemispheres. This im­
provement should be most noticeable on all h .I.
hands between 160 and 15 meters. on ci rcuits
from the Uni ted States to South America. Africa.
Aust ral asia and the Antarct ic. T here is the pos­
sibility tha t some 10 meier openings may also
take place between the...e areas.

T wenty mete rs is expec ted to continue to he
the best ha nd for world-wide D X during Febru­
a ry. The ba nd is forecast 10 open shortly after
su nrise. a nd remain open to one a rea of the
world or a nothe r un t il a fter sundown. Some
fa irly good D X o peni ngs a re also forecas t for
15 meters d uring the hou rs of da ylight. Except
fo r the possibili ty of a n inter-he m isphere da y­
t ime ope ning of the type discu ssed at the be­
ginning of thi s co lu m n. propaga tion cond itions
a rc not ex pec ted to be suitable fo r OX openings
o n 10 met ers during Februa ry.

Forty me te rs is e xpec ted to continue to be the
best hand fo r D X pro pagat ion d uri ng: the hou rs
of dark ness, The ba nd is forecast to ope n fo r
OX dur ing the la te a fternoo n hours. a nd re ma in
open to o ne a rea or a nothe r unt il short ly afte r
sunrise. Fa irly good 80 meter D X openi ngs are
a lso pred icted during th e hours of darkness .
So me O X openings a re a lso fo recast for 160
mete rs during the hours of dark ness. T he a nnual
160 meter D X T ests will be conducted on Feb­
ruary 7 a nd 2 1 between 0500 and 0700 G \tT.

C heck Dece mber 1 96~'s PRO P " G HIO S column
for more de tai ls.

VHF Openings

o significant meteor showers a re expected to
ta ke place during February. and very few short­
skip sporadic-E openings are forecast fo r the
month. O n the other hand. there is generally
a n increase in auroral activi ty during Februa ry.
and this is likely to result in some short -skip
auroral type ionospheric openings on 10. 6 and
possibly 2 meters.

C heck the " Last Minute Forecast" appearing
at the beginning of this column for those days
tha t are expected to be either "disturbed" or
" below normal". since there is a tendency fo r
aurora l ac tivi ty to tak e place during these
periods.

• 11;\07 Clara Street, Snver Spring, Md . 2()l)()2.

LAST MINUTE FORECAST

Dov-to-Doy COllllit ;m u ami Quell;t), /0 ' F~h,"{/,)"

Forecast Rat;/I" & QUtllit)·

Dnvs ( 4 ) (3) (2) ( I )

A bove Norm al : J . 7. 26 A A -B D-C C

Normal : 1-2, 4. 6. M·~. II.
1~·1 6. 1M_I'll. 21·23. 25.
27-28 A -B D-C C _O O _E

Belo w :"ur mal : s, 10. 12. 14.
17. 20. 24 C C _O 0 E

D isturbed : 13 0 O _E E E

H ow To U~E THESE CHAItTS

T he Iollowing ts an eapla naricn o f the symbols
sho.... n abov e . and m strocu ons for the use of the
CQ pro pa gati on pred ict io n!> :

I-Enter Propa l!l3lio n Charts o n fo llow in g pa !1CS
under appropria te hand and d ist a nce or geolotTaphical
a rea columns. Read predicted times o f band o pen­
intz'i. a t .nteoecu ou o f both columns.

1-Followinlt each pred icted ti me o f band o peni ng
10; a roreca st ra l in g .... h ich ind icates the relative
number 0 1 day" Ihe hand is eJl.pecle d to o pen during
each month o f the roreca..1 period. T he higher the
ruring, the more freque nt the ope ning. as follows :
( 4) band open more man 22 days each monlh ; (3)
be l .... een 14 a lll! 22 da y..; (2) bet .... een 8 a nd 13 d ays;
( 1 ) less th..n 7 da ys.

' - \Vith the foreca st rOll in g: noted above. sian wi th
the numbers in r.arenl hc '>C.·.. at the top o f the "La st
, lioule P o recast" ap pea ri ng a bove. Read d o .... n 1:1('
table for a d ay-to-da y roreca '" of propa 2,lI io n co n­
d ition.. in term-, o f Abov e Norm al ( \ VW V raHnl!
higber than 6 1: Normal ( W \ \ ' V rating 5-6 1: Below
N orma l ( \ \ '\ \ ' V r al in l~ 4) : D ivt u rbed ( W W V rating
levs than 4 ). Tt-e leiter symbols ( A-E ) d escribe
rece pt io n condi tions ( sil!nal quality. noise and
fadinl! levels 1 expected fo r each day o f the month
and have the foll{)win~ meanings : A-excellent open­
ing with strong. steady si ~na's; n-~ood opening .
moderately stro ns si gnals. l ittfe fading and no ise ;
C-fair ooen tns . s ij!na ls ft uct ua linll between modcr­
atcly SUOOI! and wea k: D--poor oneninll . s i ~m a's
ge ncralty weak a nd eo ns tde ra bte fadi ng and no ise ;
E-poor npening , o r no ne at a ll.

4- T h is month's DX p ro pagnrion Charts a re b ased
upon a tra nsmit ter powe r of 250 wa tt s c.w.; 500 watt s
s.s.b.. or l OOt) wall s d .s.b. into a d ipole a ntenna a
q ua rter-wave above ground on 160 and 110 meters .
a hair-wave above grou nd o n 40 a nd 10 meters. and
a .....ave-length above ground on t5 and 10 meters.
For each 10 d h ~ai n above these reference levels, re­
ccntion qua lit y show n in the " Last Minu te Fo recast"
will Irnnrov e by o ne level ; for each 10 db loss. recep­
tion will become poorer hy o ne level.

5_ local Standa rd Time for these predictions is
haqod o n the 24. hour system.

11--The Eastern USA chart can he used in the I.
2. 3. 4. II. KP4. KG 4 a nd K V4 amateur call areas;
The' Centra l USA C hari in the 5. 9 and " areas. and
the Western USA Charl in the ti a nd 7 a reas. The
C ha rt s are valid rarough Febru ary 111. 1% 5. and are
prepared fr om basic pro pa gnr ion data published
monlhly b y the Cent ral Radio p ro pa ga tio n La bora­
tory o f the N urional Hurea u o f Standards, Bou lder .
Colorado .

Sunipot Cycle

The Swiss Solar Observatory at Zurich reports
a monthly mean sunspot number of 7 for No­
vember. 1964. T his results in a I:! -month running
smoothed sunspot number of 10 centered o n
xt av, 1964. A smoothed sunspot number of 7 is
predicted for February. 1965. T his is approxi­
mutely the same level of solar activity tha t was
observed last during the spring of 1954.

Propagat ion Charts

This month 's column contains DX Pro pnga­
tion C ha rts for use duri ng Februa ry and Ma rc h.
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Contest Calendar
B Y FI{AN K A N ZA L O N E.'" WIWY

Calendar of Events
Januar)"
J a nua ry
February
Febru ary
February
February
February
February
Febru ary
February
\ ta rch
Ma rch
Ma rch
M arch
\ Ia rch
A llr il
A pril
A pril

30-31
J II-J I
'·7

13- 14
:W-12
20-21
21 -22

27·2R
27-28
6-,

13-14
2Q..21
23
27-2)1
10. 11
10-11
24-2~

co WW 1(.0 nx
R E F c.w.
QCWA " arty
ARK!. UX Phone
Vermont QSO Party
RSGR RER U
Sa ...k. QSO Pa rty
YLlO~t Phone
ARR!. OX C. W.
REF Pho ne
YL/O\t c .w.
ARRL nx Phone
YL Int. SSIJ
Pa kis ta n I>X
A R RL ox c.w,
C Q \\W U S SS H
st' nx c.w,
PACe C. \ \ './ Phone

Rf:SUl TS O F HIE 1964 PACe CONTEST

United Stat es Ca nada

W IWY :270 VE21L 3
WA IA NR In VE3 BWY . 90
W ICKA 150
W3A DO 399 Ne th erla n d s Top Five

K41 EX . . . . . . . 36 PAULY . . .. 46.648
W4HOS . . . . . . . 3 " AIIP N 42.120
W4R LS . . . . . . 3 PAOLO U 29.158
W7DJ U • • • • • 12 PA0V DV 26.988
K ~L MG . . . . . . 12 PA~VB . 19.932

~ l a i l your logs as soon after the Pa rt y as pos­
siblc to: Dr. F. C lifford J . Spike. \\' 70 5. 1015
Medical Arts Bldg.. Tacoma. Washington. 98·W2

co WW 160

Starts : 9 P .~ 1. fSI Friday. January 29
Ends : 9 A.M . EST Sunday. J a nua ry 3 t

A rem inde r. mai li ng dead line for your log is
Februa ry 2X th a nd they go to : CQ, Att : 160
Contest. I~ Va nde rventer Ave .• Po rt Washing­
ton. L.1. N .Y. 11050.

R. E. F.
C.\\'. - J a n. 30-31. Phe nec- Feb. 27-28_
Starts : 1400 G\ lT Saturday. Ends : 2100 GMT
Sunday in each ins ta nce.
This year's contest is in celebration of the

4{)th anniversary of the RE t--: . with a special
awa rd for the occasion.

Complete rules in last month's CAL END.\ R.
Contest logs go to: T he R.E.F .. BP 42-01,

Pa ris R.P., France

O CWA Party

Starts : 2200 GMT Friday. February 5
5 P.M. EST Frida y. February 5

Ends: 2200 GMT Sunday. February 7
5 P.M. EST Sunday. February 7

Th is year's party is sponsored by the Nor thwest
C hapter of the QC WA . T he ac tivity will be
found on these frequencies: + 5 kc.
C .W.-3540. 365 5. 3790. 7005 . 7030. 7 100.
14100. 21110. 28110.
A.~1.-3810. 3950. 71 30. 14240.21340,28900.
SSB/LS B-3804. 3999. 7104. 7199.
SSB / USB-14300. 21410. 21440. 28690.
RlTY- 7 105. 211 40.
Other informat ion will be fo und in last mon th's
CA lENtlAR.

.14 Sherwood Road. Stamford. Conn. 0690S.

ARRL OX
Phone-Februa ry 13-14 a nd March 13-14
C .W.- Fehrua ry 27-28 a nd ~Iarch 27-28
Starts: 0000 GMT Saturday. Ends: 2..100 GMT
Sunday in each instance.
A brief sum ma ry of the rules ap pea red in last

month's CAI. ENf) \ R. If you require more detai led
information yo u will find it in the J anuary issue
of QSL

Your entry must be postmarked no later than
April 24th to be el igible. and they go to : A RRL
OX Co mpe tition, :!::!:5 ~I a i n Street, Newington.
Conn. 0611 I.

Ve rmont Q50 Pa rty

Starts : 2300 GMT Sat urda y. February 20
Ends: 0300 GMT Monda y. February 22

All amateurs are invited 10 participate in the
Vermont QSO Pa rty sponso red by the Central
Vermont Amateur Rad io Club. He re's an op-

OL9EN re ce ives the CQ Club Pla que fo r th e Oe utches
OX Team fro m OL9V L.
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The W6YY Trophy is shawn he re be ing presented by
Ol9Vl 10 Oll J W (le ft) a nd OLl KB. winne rs of the
Multi·O pe ra to r, Single Tra nsmitt&r sec lian of th e 1963

CQ W.W. OX Pho ne Contest.

po rtu nity to com pete for ce rtificates and a lso
earn credits in the USA-CA prog ra m and the
difficult " Wo rked Vermo nt" ce rti fica te .

Ru lcs: ( I) There is no time limit o r power
restrictions. (2) The same sta tio n ca n be worked
o n different hands for contact c red it.

E:u :ha uJ,:c: Vermont sta tio ns will send QSO
number. KS /K ST re port a nd coun ty. All o thers:
QSO num ber. RS /RST re por t a nd ARRL sec­
lion. (Foreign sta tions will be ide ntified hy the ir
ca ll. )

S('() ri fl~: Vermont sta tio ns. I point per con­
tact. multiplied by the total number of A R RL
sections and foreign countries worked. All
others: 3 points for each Vermont station. mul ­
tiplied by the number of Vermont counties
worked. (14 available.')

A\\ards: (a ) C ert ifica tes to the highest scoring
station in each A R R L section a nd each foreign

Multi-Opera tor
Slnale Trunsmltter
W8SH 279.fi24
O H3A H 165.236
W3 / YE 127.834

~ t u IIi·Transmitter
WHIS K 1.508.654
11'6VSS 1.363.980
W4K XV 1.040.348

country . (h) A T ro ph y to the highest scoring
sta tio n outside Vermo nt . (c) A sma ller T roph y
to the highest sco r ing Ve rmont station. (d) 2nd.
J rd & -tth p lace gold-t rimmed certificates hi
Vermont sta tiOlh. ( c ) Special certificate , to
tn ult i-o pcratu r groups. (0 ., he " w orked VI:I'­
mont" cert ificat e may be gained by working 13
o ut of the 1-1 Vermont counties.

Frequencies : 3520. 3855. 7030. 7250 . 140-10.
14250. 21050. 21300. 28100. 28600, 50250,
50360. 144 thru 144.5. 145.8 a nd No vice bands.

Logs postmarked no later tha n Ma rch Ll st
go 10 : C V A RC, c / o Ann I.. C hand ler. W IO AK .
RFD ::!. Barre. Vermont.

RSGB BERU
Sta rts : 0001 GM T Saturday. February 20
Ends: 2359 GMT Sunday. Fe brua ry 21

This a nnou nce me nt is primari ly for th e benefit
of our C a nad ia n and C a ribbea n frie nds since the
contest is only open to amateurs licensed to
operate within the British Commonwealth and
British M a nda ted Territories .

You will hear a lo t of rea l ju ic y p refixes in
this one but you are flirting with th e " b lack list"
if you attem pt to work an y of them a nd you are
not el igib le. (Remem ber 1776?)

1 am sure those int erested a re fa mil ia r w ith
the ru les bu t we ha ve a few copies availa ble for
distribution.

M ailing dea dl ine for your en tries is Ma rch
15th a nd shou ld be sent to : The R.S.G .B. C o n tes t
Com mittee. 28 Litt le Russell St reet. Londo n.
W.C.I. Eng land.

Saskatchewan QSO Party
Starts : 000 I G~lT Sunda y. February 21
Ends: 0001 GM T Monda y. Februa ry 22

The Regina Amateur Ra dio Asso ciat ion an­
nounces the first Saska tc he wa n QSO Pa rt y o pe n
to all a ma teurs .

Rules: T here is no time lim it or power re­
stric tio ns. The same sta tio n can be wo rked once
on each band. Pho ne (s.s.b. o r a .m .) and c.w.
will be considered separate con tests

E:u-hanJ:e: VE5 stations will send QSO num­
ber. RS /R ST and Q T H. Outside sta tio ns. QSO
number. RS /R ST and A R RL Section.

S(,OI"in~: VE5 stations. I point pe r ou tside
contact a nd multiply b)" the number of A R RL
Sect ions worked. Outside stations 3 points per
VE5 contact and multiply by nu mber of V E5
QTHs.

A wards: Certificates will be awarded to the
top sco r ing station from each A R R L Section and
to the top five VE5 stations.

F reque ncies: 3550. 3850. 7050. 7250. 14050.
14250. 21050. 21300. 28050 and 28550 kc.

Yo ur logs go to : RAR A Secretary. 2328
Gram Ro ad . Regina. Sask .. Canada. Closing
date is x rarcb 15. 1965.

YL/OM Party
P ho ne- Feb. 20-22. C.W.- M a r. 6-8.
Starts : ISOO GMT Saturday. Ends : 0500 GMT

M o nd ay in each instance.
lCmr/illued on page 99J

2.626
--l23

C o ntest

116.9H::!
110.814

I.R me
VE2UQ
W2EQS

7 lilt"

PY.fA" HI.(,73
W6EPZ .50.2~~

YV5 BTK 3~.::!07

I IBA Y ::!9.6--l0
W9YYG 22.876

3.5 me
VE3AU 13.908
zcrrx 7.588

CI.A IMEO SCORES

19{)-I CQ World Wide OX c.w.
Sinql.Op&ra tor V t' ::! ,\I' K

All Itmel W HVS K
9M ll.X ·W.f}J IO
WA--lNCiO -1 11::!A h:!
11'8] 1N 41l 1.579
KR fi BQ 384.385
sosnw 3,3 .188
9Q5;\/1 27fi.01lO
W 910 P ::!~ 5 . 75:!

\V--lAVV :!22ARO
VE2NV 21 5.91::!
K IH V V 214.920

21 IIU.."

G311CT 35 .773
W IB III 32 .1l88
W::!WZ 24.258
I IWSG 23.lfil
W fiB SY 21.828
W5KC 19.789

J ~ me
W 4K FC 2M.fi3 1
WI BPII' 18fi.333
W M H I . 125.498
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the

USA·CA
PROGRAM

BY ED H OPPER." W 2GT

A
this colum n was being pre pa red . an a p­
plica tio n was received from that young
man, Cliff Corne. K 9EA B. for U5A-CA

3000 mixed. with endorsements for USA-CA·
1500 All 7 me and USA -CA-2000 All s.s.b . As
yo u pro ba b ly re mem ber. C liff was a lso No. I
for USA -CA-2500. No. I for USA-CA-2000.

o. 1 for U5A-CA-ISOO and o. 6 for USA­
CA-IOOO.

Stat ist ics

USA -CA awards have been issued to 28 dif­
ferent countries in all continents except Asia .
The 439 USA-CA-500 awards have been issued
as follows: 65 10 OX stat ions (including 3·K H6.
l -K L7. I-KP4. !·K Z5 and 12·V E stations): 7
have gone to SWLs; 32 to K I / \V I; 35 to K2/\V2;
19 to K3/ W 3: 49 to K4 / W4: 38 to K5 /W5: 36
to K6 /W6 : 18 to K7 /W7: 52 to K8 /W8: 49 to
K9 / W9 a nd 39 to KII /W0. Of the 56 USA-CA­
1000 a wa rds issued. a ll we nt to U. S. sta t ions
except for #12 going to V E3BK L and .ti"4J
going to VE2-930J. All 21 U5A -CA-1500
awards we nt to U. S . sta t io ns as well as the
7 US A-CA-2000 and the J USA-CA-2500
awards . So if you wa nt to earn an y US A-CA
award. d o n't move to As ia but go to the 8th
district

Le tte rs

Charles Emary. G 5G H / ex VS6AX-ZC 4XA .
wro te that a lthough he has been for tunate in
gelling 250 awa rds with just two dipoles and all
c.w.• he was unluck y in that all h is logs and
cards up to 1952 were destroyed by accide nt.
T h is meant that some 3000 W cards among
others for the period 1933 to 1936 and 19-t9 /50
as VS6AX were losI. He wo uld like to q ua lify
for USA-CA and it would help greatl y if 3"Y
U. S. stat ion would send h im a dupli ca te QSI.
for the above men tioned per iods via the bu rea u
10 VSllAX via G5G H.

S hort Wa rt' M a,;:a:.illl" (GfoFO l is sorry fo r
an y inconvenience or misunderst anding regard­
ing thei r certi fica tes a nd a wa rds. For details sec
Short W lll '(' ,\(ll l! ll :.; IIt'. as the y a re issu ed . to
readers only. as e xpl ained in th eir J anuary 1965
Issue.

T ommy. CiIlQ B. a regula r reade r of r Q. writcs
a ll about h i.. wo nde rfu l trip In California w here
he enjo yed visi ts to \V6 E BG . \V6A~t. \v6YY

· 103 W hillman St., Rochell e Park. N ew Jersey.

and o thers as we ll as severa l wonderful radio
clubs. H is only regret is th ai time d id not permit
meeting and seeing mo re.

Thanks to the many others who have written
to ex te nd their well w ishes. including \V I F PS.
W IH H R. WA2 ~lIT. WA2PVIl . W 3IlQ A. W3­
I~I N . K5SGJ . K5SGK . K8C IR. K8YG U. WA9­
AJF. K9EAB . G2 M I a nd so many others and
thanks for the many suggestio ns. A very nice
no te fro m WB2LZF / W90 1J in wh ich he men­
tio ned that he realized the terrific amou nt 01

work involved in hand ling USA-CA b u t it is
rich ly repaid by the m an y new Iriends gai ned
in the ham fratern ity . Also thanks for the many
inv ita tions to join -in the ma ny nels. un fo rtun­
a tely my operating time has been ext reme ly
limited these past few months.

Awards
Rega rding the W-VT ( Worked all Vermont)

- T h is is a real cha llenge as on ly 145 ha ve been
issued since th is awa rd fi rst became avail able
in J95.t . To a id th ose wo rk ing for th is award it
is sugges ted they watch 3520 kc at 2-t00Z; 3855
kc d ai ly a t 2230Z. Sunda y at 140 0Z.

T he A ll Ala ska Counties Award (Judicia l
Divisions) sponsored by the W ild woo d Amateur
Rad io C lub ( Fo rmer ly W ild wood STATION
A RC) is now administered by A . L c He rshberger ,
K L7 EA N. Bo x 280. Sul dat na , Alask a . As the
boroug h system of government is slowly shap ing
u p in Alaska. it is a ssu med the a wa rd rules will
undergoe some cha nges in the future.

The w orked All Connecticu t Award spon­
so red by the " W ill ima nt ic J a ycees" of \Vill i­
man tic. C onnecticut. is being revised and will
be show n here in the future. per letter from
"Sully". WI HHR.

Here is the la test membership list of the
B. & O. R,R . A mateur Rad io C lub w hich issues
a niee award : K2BG . LM S. PEG . \VA 2 KA P.
W3A Il U. AD K. A HQ. A YV. IlVL. CJN. C KA.
DIl U. FFO. HW U. 11. 11 . ic, J FR. KPS. KWJ.
LBC . LQW. LQY. MA H . QOH. VM I. VQ E.

USA-CA HONOR ROLL

W8WT SC WPE·9·ETT ,413
2500 WA2PWI ,."", 51 W8SH " 414

K81WI ._. 52 WI0PJ ,,415
K9EAB ".. 1 W9HAStK4KWa 53 KIVBR 416
tc8CIR ,,,,,........ 2 W5EHY 54 KIlBH 417
weMCX "... 3 WIFPS 55 WeGNX _418

K81aB 56 VE6ABV 419
2000 WA8AJZ _ 420

500 K5YWX/ lJ " 421
K4VOF 6 SP7HX " 422
K5SGJ 7 WI HTE /PJ2AE 395 W4 HKJ 423

W4SK I ". 396 KIBOM " .. 424
1500 WA6RXM 397 WA2RMP 425

WA9AIB __398 WIWHQ ., 426
K5SGK 13 TG9SC _399 lA6CF ". 427
K5SGJ 14 WA60ET ..400 K4MSS 478
W9HAStK4KWQ 15 K4GM~ ..., 401 K9VYl ." 419
W8UPH 16 W2EBW .,., 402 WA2M1 T "" 430
K8KOM ., .." .. 17 KH6BI H _ 403 WA2RU B .."". 431
W9CMC 18 W6KG n CR) 404 WI0WA 437
WA8ElW 19 WA4FJF 405 W4KA 433
W8NAN ,..... 20 K4BAI (TCR) 406 KlTNB 434
tl.OIOV 21 If7NHG n CR) 407 K81 01 , 435

WIVlCl ". 40il. VEFAGE 436
1000 V[ 3CWE 409 WSFMl ." 437

K8B IT 410 WA8 EUC 438
KQA1X 48 K8MQB 411 K4VGl " 439
W8WUT 49 XE1VT 412
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Tri·Co unty ARC Worked Yer mont
Award W·YT

Worked All State Ca pito ls (WASC)
Certificate

WN3AWe. WN3IlSP. K3ANJ. IlHl . . .........
BP E. CHE. C Ke. EVM. GZK. HP E.
lAG . JD F. 10M. KHG . K1 Z. KSS.
Ull. LX U/ 4. ~I EX . ~II U . NYJ. ONU.
OXJ. PED. PVW. PZF. QOL. QC I.
RPT, RZR. URI' . WSQ. ZRZ. W4YYC•
K4AVY. AYI. K7VG A. W8AKQ.
DXZ. G WR. QLK. Ril E. RI N. SCZ,
ZCW. WA8BVII . DOY. K8IlPK . EEl .
KRU. KZF. PT E. RH F. QYG. TVG,
UAA. VAl. ZW~I. W9PKQ. YVS.
WA9IlG E. GWC. IWV. K9HI ~I ,

GGO. HEZ. PRI .
Info rmat io n of awards from Arkan­

sas. Delaware. Iowa. Maine. Maryland,
North Dakota. Oklahoma. Rhode
Isla nd. Utah and Wyom ing: is requested
as information on these sta tes has been
scarce or nonexistent.

TCR: Top Class Rule means that
for awards tha t arc issued in severa l
and higher classes. one may skip a ny
lower classes and apply for any earned
higher class wit hout losing credits or
endorsements for lower classes .

M ER: Mult iple Endorsement Rule
means that under TeR rule. a t the
lime any higher class of an award is
being processed. the a pplicant may
req ues t all acc rued endorsement s with­
out extra fees.

One small g reml in sneaked in last
month. WA Il U HV is active member of
SFARC. not IlU H F.

Hope yo u ha ve a ll been using the
new commemora tive U. S. stamps.
please lise some of them hy dropping
me a line. a nd how was yo ur month?

73. Ed. W~GT

Ab bre via t io ns

Rules

The Six .\ Il'tt·r Club of Chicugu,
Inc. offers three VH F Certificates . IS

follows : For T E N member contacts on
6; T E:-.: member contacts on :2 and
F IVE member contacts on :2:2n ~I C.

IC01U;II If('d 0" page 95) The Old Old Time rs SO Year Awa rd
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Work ed All Aardvark, Awo rd

Michigo n Cau ntie ' A wa rd -MeA

The Six Meter Club of Chicago

Briti ih Co unti es Awa rd
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..
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The South Je n ey Ra d io Au ocia tion
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The Baltimore o ed Ohio R.R. ARC
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COMMUNICATIONS

BY GEORGE jACOBS,* W3AS K

T
ilE long-awa ited launch of the OSCAR III
amateur radio communication sa tell ite is
near a t hand! The satellite has passed all

its pre-la unch tests with flying colors. and is
now wai ting for a piggy-back ride into space.
While it may not be possible to announce the
la unch o f OSCA R III until it is successfully in
orbit. the chances a re e xce lle nt that the sate llite
will rock et into space sometime be twee n the
date that th is column appears in prin t. a nd the
e nd o f the wi nte r season.

Part I o f a spec ia l two-part a rticle enti tled
"OSCAR III- An Act ive Com municat ion Satel ­
lite for Radio Amateu rs." appea red in the Oc­
tober. 196.t issue of CQ. l t discussed in de ta il
the design. circuitry a nd theory of opera tio n of
the OSCAR III satel lite . Part 2 of thi s a rt icle,
dealing with how the sa tell ite can be used for
2 meter communicat ions. a nd discllssing several

- t IJ07 C lara St reet . S ttver Spring. Md . 20902.

experimen ts that can be pe rformed wi th the
various signa ls emitted f rom OSCAR III , has
been completed since last fa ll. Its publicat ion
has been delayed, howe ver, so that it m ight ap­
pea r in prin t a month o r so before the expec ted
la unch of the sa tellite. It a ppears elsewhere in
'h is month's issue of CQ.

If you int end to pa r ticipate in the OSCAR II I
project as a radio amateur, a s an a mateur space
experimenter, or as a space-liste ne r. be sure to
read Pa rt 2 of "OSC A R III-An Act ive Com­
munication Sa tell ite for Radio Amateurs" . , ,
but read it soo n, since time is of the essence.
Lift -o ff is a pproac hing ra pidly, a nd it m ay re ­
quire extensi ve prepa ra tion in order to communi­
ca te through the sa te llite, or conduct space
expe ri me nts with its signa ls. G et that equipment
read y ~OW, a nd don' t m iss out o n this new
adventure for amateur rad io.

Transmitting Satellites
As of Decem ber 3 1. 1964 , no fewe r than 40

sa tell ites were in orbit t ransmi tting radi o signa ls
back to ea rt h on 80 different frequencies. Many
of the signa ls in the h.f . band can be heard we ll
on re la tively inexpensive short-wa ve receivers,
wh ile v.h.f. signa ls can often be received with
relatively simple freq ue nc y conve rters. Table II
conta ins th ose frequenc ies on which space orbit­
ing sa te llites were transm itt ing as of December
3 1, 1964 . Ma ny of these sa telli tes a re ex pec ted
to co ntinue to transmit rad io signa ls during
1% 5.

IColllinued 0 11 page / 001

Table I-List O f Frequen cies To Be Used On American
Sate llites Expected To Be La unched During 1965

Frea ,
( M e )

1J6.23
1~6.S

I ~6 .9S

1~6.23
1 ~6 .92

136 .27S
136.32
0 6 .56
tJ6.7 1
tJ6.26
1 ~6.4~

t ~6 .0S

t ~6.S9
t ~(, .9 11
136. t2S
136 .9 16
136 . t O~

136 .9 t 8
1J6.S3
1 ~6 .74

t 36.35

1J6 .11
1:\(, .40
1"dl'}
1~ ~ .90

t~~ .R5

14S.9 .5

N IM B US B- A d va nCt'd w ea the r Sa tellh e....
1'1 RO S 9--0rcrat ional w eatner Sateune..
S E RB B-Rad ia l io n Be lt Resea rch
S·6A-Atmo~pheric St ructu re Resea rch..
O SO-U-Orbil ing So lar O~r1i a tory

OAO-A-Orb il in lol Asrro no mica ! O bcervnto ry..
A I.OU ETT E-2 U SA ·C A N Io nospheri c

Pro pa gation Research....
1\ t I' ·C-Interp la llt'lary Research..
tMP-D-lntt'rp la ne ta ry Research..
SAN \I ARC O U SA / ITA L Y Resea rch s arenue..
f R.t - USA/fRA:" CE V LF Rad io P ro :"a lol a t io n

Resea rch..
I' EG A SU S-M icro me lt'o r ile Recea rcb..
O SCAR l -Amalrur Rad io A r-rive Commuuica­

tion Sall:lIilt'....

Rem arks

Feleme try o n co m ma nd
C ont trmous C .W . and command te lemet ry
Continuo us telemetry
Con tinuous C .W . beacon and com mand telemetry..
Continuous telemetry
Te lemetry o n command
Continuous c." '. beaco n
Conttn uou.. telt'wt' lry and beacon
T elemetry on co m ma nd
Conunuous C .\ \' . beacon

T elemetry on command..
C .w. beacon on co m ma nd
Continuou.. Ccw. beacon and telemetry
Felemet ry on command
Continuous C .\\' . beacon and teferner rv
T etemet ry on command
Te le metry on co m ma nd
Cont inuous C .W . beacon and telemetry

Tetemetry on command
Contm uou.. C .W . beacon a nd telemetry
Tele met ry on command
C .\V. beacon and CI'mmand te lemetry
Repea ter l"lInmunkati')ll cha nne l

' 1~ ~ .K7 ~ · I~~ ."2~ mc j
C.,ntinuuu.. te temet ry
Conti nuous C. W . be a con
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Table II-List 0 1 Frequencies On Which Satellite s Can Be Heard
(As 0 1 December 31. 1964)

Freo.
(Mc)

I .~OO

2.000
2 .R~0

3.720
,5.470
7 .220
19.430
19.540
19.ROO
19.R95
10.005
20.005
20 .005
20.034
20.0fl4
30.007
30.DOS
40 .0 10
41.010
54.000
89.102
90.022
90 .022
90.023
90.22 ,5
9O.HS
1011.012
136 .020
1 36 .0~O

136 .077
136.0flO
136.111
136 .140
136 .142
136.147
136.170
136.170
136.200
136 .233
136.234
136.292
136.326
1J6.3 50
136.406
I 36 .46R
136.470
136.499
1J6.558
136.,590
136.620
1:\6.620
136 .6.5 3
136.6RO
136.710
136.77 1
136.803
136.8,57
136.RM
136.8116
tJ6.922
136.924
136.9110
136.9110
I~O .OOO

I ~O .OOO

I ~O .OOO

1 ~f1.000

162.DOO
162.000
162.000
324.CX)()
324 .000
324.000
3(,U.lWO
4 Ull.co o
40l1.0no
4un .ooo
400.000
400.250
400.850

Sal t'flil t' S ame
ami Count ry

EXPI.ORER 20-USA..........
E I.F.Kl ROS 2-USSR..
C O S \ IO S 4(}- USSR
POI .YOT 2-USSR
E L.EKT ROS I- USSR
EX P L.O RE R 22-USA
CO S\ fO S 3 1-USS R
C O SMOS 38-USS R
C O S MO S 39--USS R
COS~OS 31- U SSR
EI. EKTROS I- USSR
EXI)LORER 22- USA..
1963-49e-USA
C O SM O S 40-USSR
C O SM O S 2S- USSR
CO SM O S 3 1-USSR
C O S MO S 44-USSR
E L.EKT RO~ 2-USS R
COS~OS ) 9-- U SSR
VANGUA R D I- U SA
ECII O 2-USA
T EI.ST AR 2-USA
\LOlJ ETTE- USA C A N
E X PlORE R 23-USA
E X P L.O R E R 18-USA
REtA Y I- USA
RELAY 2-USA
E X P LO R E R 2 1- USA
E X t' LO R E R 22- USA
EC IIO 2-U SA
OGO I-USA
TlR O S 8-U SA
Tl ROS 7- U SA
EXPI.ORER 2,5-USA
EXPLORER 2(}- USA
EXPLORER 20 - U S.\
ARIEL I- U SA / UK
SYNCO\t 2- USA
SYNCO\f 3-USA
NIMH US I- USA
ARIEL 2-USA /U K
A LOU ErrE-USA C AN
REI.A Y 2- USA
REtA Y I- USA
1963· 3flC- USA
EX P LORE R 2o-USA
EX PLORER 24-U SA
IQM·40C-USA
EG R USA
EXPl.O RE R 23- U 5A
EXPLORE R 25-USA
SOtAR RADIATIO~-USA

TIROS 7-USA
TIROS R-USA
SYSCO\l 2- USA
SYNCO\I 3-USA
1964-26A-USA
1%3-22A-U5 A
TRA NS IT 4A- USA
1% 3-aI,lH- USA
EXP l.ORER 22- USA
ANNA IR-USA
1963-49C-USA
ANNA IB-USA
1963-4l,lC- U SA
EX P LO R E R 22-USA
E X t' l. O R E K 22-USA
TRANS I r 4A- US,\
1l,l63-22A-USA
1963-,l,lIJ- USA
1%4-26A- USA
O(jO I- USA
OGO I- USA

V ult' t ncttnanon
Launched f Degrees )

25 A ug. 19M so.. ..
,. ,.
" ..
" "
•• ••

20 J an . 19M 59.. .,
IR Aug . 1%4 56
12 Apr. 1%4 58
30 J an . 1%4 61
JO O ct . 1%4 RO
6 J un . 1964 49

IR Aug . 1964 56
18 A u g. 19M 56
6 Jun. 1%4 48

30 J an . IQ64 6 1
10 O ct . 1964 flO

" .,
5 Ikc. 11,163 90

IN Au !Z. 1964 56
27 F eb. 1964 49

6 Jun . 11,164 49
29 Au g. 1964 6S
30 Jan . IQ64 59
IR Aug. 1964 :56
17 M ar . 19SN 34
21 J a n . 1%4 82
7 ~t ay 1963 62

29 Sep. 1962 80
6 No v. 1964 52

27 Nov . 1% 3 36
13 Dec. 1%2 41'1
21 Jan . 1964 46
4 O ct . IQ64 34

10 o«. Iq':'4 80
21 J an . 19M 82
5 Sep. 19M 31

2 1 Oec . 1963 ,59
19 J un . 19fi .l S8
21 No v. 19M RI
25 Aug. 1964 so
25 Aug. 19M so
25 A pr. 1% 2 .54
26 J ul . 1% 3 33
19 A ug. 1964 1
2fl Aug. 19~~ 99
27 M ar. 1964 52
2Q Sep . 1962 SO
21 J a n. 1964 46
13 D ec. 1962 41'1
2M Sep. 1963 90
2:5 Au g. 1964 SO
2 1 N ov. 1964 8 1
17 J u l. 1964 37
II J an. 1964 70
6 N ov. 1964 ,52

2 1 N o v. 1964 8 1
I I J a n. 19M 70
19 J un . 1963 5M
2 1 Dec. 1%3 !i9
26 J u l. 196.' I 33
19 A ug. 1964 I

I 4 J u n. 1%4 90
11 J u n. 1963 90
29 J un . 1%1 67
~ flee . 1963 90

10 O CI. IQ64 110
3 1 o «, 1962 50

:5 Dec. 1963 90
3 1 Oct . 1962 :50

:5 Dec. 1963 90
\ 0 OCI . IQM 80.. ..
2Q J u n. 1961 67
16 J un . 1963 90

:5 Dec . 1963 90
4 J u n . 1964 90
5 Sep. 1964 31

•• ••

Period
( \ 1mutev)

10-l...,
••
••
••

1356.,
' 2
92

16'
105,.
' 1
' 2,.

16'
10'
••

107
92
90
av

'00
1356

9'
134
109

4'
106
99

~M.2

I "
I "

2097
10'
'0'31'137

••. 7
116
10-l
10-l
101

143M
1436.,

101
' 06
I "

I"
' 07
10-l
11 6

23M
104

••
116
10-l
. 7
99

143~

1436
103
' 00
10-l
107
JO~

JOM
107

'0'
107
105..
I'"
IlJO
107
' 03

3M37..

Rr ma, /u

Io no sphe ric sounder..
••

"
••..

Com ma nd telemetry and beacon..
......

C.W . beacon on command
Command telemetry a nd beacon....

"..
c.W . beacon o n co m m and..
Comma nd telemetry a nd beacon......

"....
C .W . beacon o nly when in su nlii!hl
C W. beacon &; connnuous telemet ry
C. VIi . beacon &. co m m a nd telemetry
Te 'e metry o n command..
C .W. beacon &. command telemetry
Te lemetry o n comma nd..
C .W . beacon &: com ma nd telemetry
C W . be acon &: command te lemetry..
C W . beacon
C W . beacon ,t co m ma nd telemetry..
C W . be acon
Telefl'e try o n comma nd
T elemetry o n comma nd
C. W . beacon &: com mand telemetry
Comma nd telemetry a nd beacon..
c.W . beacon
C. W . beacon &: co -n n-and te jemet ry
Telemetry on comma nd
Command te le metry and beacon..
C. W . beacon &: conunuouv tefemerry
C .W . beacon & co m ma nd telemetry
C. W . beacon
C W . beacon
C .W . beacon & cont inuo us te lemetry
C W . beacon & co m ma nd telemetry
Teleme try on co m ma nd
C. \ \' . beacon &: conn nuouv telemetry
C.W . beacon &. com mand telemetry..
Te le met ry on command and beacon..
T one modulated C W .
Comma nd tele metry and beacon
l o ne modu la ted c.w .
Tone mod ulated C. W . a nd tele metry
Comma nd C .W . D oppler tran..miner
Com ma nd lone modulat ed C.W.
Tone m odulated C W .
Com ma nd tone modu lated C.\V.
To ne modu lated c.w.
Command C .W. Oo pp k r t runsrn tucr
Comma nd C w.
To ne modu la ted C .W .
Command telemetry and beacon
T o ne modu lated C .\ V. and telemetry
Tone modu lated C W .
T elemetry a nd beacon o n command..

L _



RTTY Operating Frequencies

BYRON H . KR ETZ MA N,* W2JTP

RTTY

Parts

Induc tors L , and L :! are the fam iliar 88 mhy
telephone loading coils. A little over one foo t
of wire was removed 10 resonate each (sep­
arately) to 2125 with the 0.068 mf capacitors
used. (See C ha pter 7.3 in the N ew R T TY Hmul­
hook. page Ih3 .) l.ess wire would have to be
removed if two 0 .033 mf capacitors were con­
nected in parallel. The type of diodes used is
no t critica l. IN34A . IN64. a nd even computer­
surplus diodes were a ll found sa tisfac to ry . The
m iniature tantalum capacitors used in the Re
a nd in the d .c . filler were also co mpute r-surpl us.
\Vhile IN53 7 silicon diodes were used in the
power supply voltage doubler c ircu it almost a ny
silico n diode rectifier with more than a 50 vo lt
p.i .v. can be used.

The relay is an im ported "Argonne" AR·21.
a 5000·ohm item ava ila ble from Lafa yette
Rad io. Syosset. N.Y. ( F· 260) Careful adjust ­
ment was needed 10 get the rel ay to operate . It
is recommended th at a Sigma 4F or a Potter and

the T U. should ope rate from the audio output
of the receiver. To pre vent false sta r ting o f the
machine motor such a n a utosta rt un it sho uld
not re spond to vo ice o r a ny o ther tones tha t
might ap pea r on the channe l. In o the r wo rds.
it should respond ollly to 2 125 cycles. O the r
des ign conside ra tions shou ld be sim plici ty . co m­
pactness. a nd low power consumpt ion while
monitoring.

Figure-I is the sc he matic of th e autostart unit
of \V2J TP. T his unit satisfies all of the design
considera tio ns me nt ioned above. A two-section
fi lter tuned to 2125 cycles provides the selec­
tivi ty necessa ry. :":0 limi ting is provided. pur­
posely. to pre vent res ponse from sub-multiples.
such as IOh2.5. 70&.3. etc . Onl y two p"p tra n­
sisto rs a re used. Ql is connected as a n emi tter­
fo llower so that a high impedance is prese nted
to the RC network that det ermines the time
constant for a de lay of abou t 4 to 5 seconds to
prevent response from random signa ls. Q:! is a
transistor swi tch. to control the c urrent through
th e rela y R}'. an inexpensive high resistance
"sensitive' rel ay. Power fo r the autostart un it.
just a few milliampere s. is taken from any co n­
vient 6.3 volt a .c . source. A simple voltage
doubl ing rectifi er provides about 15 volts d.c .
for Q:! and about 7 volt s for Ql .

3620 kc
7040 kc
7 140 kc

14.090 kc
21.090 kc
52.60 me

146.70 me. . . . . . . . . . . . . . . .

Nets centered on frequencies given; op­
erat ion usuall y ± to kc o n h.f .

SO meters .
40 meters . . . . . . . . . . .. . .
40 meters (narrow shift ) ..
:!.n meters .
IS meters .. .. . . . . . . . . . . • . .
fl meters .
2 meters

Autostart, Part II

An autostart unit. to be independent f rom

-4.\1 Woodbury Roa d . H untington. S . Y . 11743

A
TOSTART. one of the more useful forms of

radioteletyre, was d iscussed briefly .in
last month S RTl Y Column. As we sa id.

it doesn't hove to be complicated . Simple 3UtO­

sta rt operation. practical when only a few sta ­
t ions are involved. can he achieved by con­
t inuousl y monitoring the channel (52 .60 or
146.70 ) and by ha ving any RTIY sta t ion start
your machine motor by se nding a steady mark
tone (2 125 cycles) for about 5 to 10 seconds.

The autostart unit. the device that senses the
steady mark. usually is associated with the re­
ceiving converter or terminal unit (T U). Nat­
urall y. there can be as many different kinds of
autostart un its as there a re T U·s. And. many
times there just isn't room enough in a n already­
operating TU to add the components required
to have this feature . One solution is to build an
a utos tart uni t which is com pletely indepe ndent
from the T U.

"

• ~ 0"'2 t+414 A

~

.3 \..,.... • "'• •
[~j" 1· .1-. '

2-N<l14 A

f '"" r •

i- r ) ~. , ,OIS4A

•
m toe" ~

I •• .1- .~

1"~37
,.

i- • r ..

..

..
",

,

Fig . l -S<.hemCitic DiClgrClm of W2JTP Autostert Unit. The horizontel 10K resistor is R, end th e 80 mfd capacitor
is C. The voltages lS end 7 are negative .
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F' 2-Sim,ole Hook-up for Cont inuou$ Monito ring.'9,

80 • CQ • Fe b rua ry , 19 6 5

with tape. K 2 /\~11 of Lewiston. :"l .Y .. is on 80
with W2FAN of Lockport. N.Y.. and K2SQL
of Niaga ra Falls. N.Y. .

K ~ YA I I. near H arr isbu rg. Pa .• is o n RO as IS

W1VYY of Hrvn xt aw r. Pa.. and W3UQS of
Edgewater. Mar·yland. W4EAW of College Park .
Ga.. is going a.f.s.k. and magnetic tape for local
loop purposes. \V4AIS of Taylors. S.c.. has a
pair of C \, ·S9·s ( A I URA-8A ) for sale o r
trade. K IVJ C was heard 14 from the USS
Raleigh in port at Norfolk. Va.

W5SY N of Silsbee. Texas. is looking for a
"transistorized (mark ) hold circuit," ( l. oo k fl O

[urther, Less: try tho IV2!"f/' transistorized au to­
start unit, 1I.\"l·II1: the hack contact o f tile control
relnv.) WBflDBD (ex·W7I .VR) is nnw an
RTfY- OHS. sending bull etins on 14.098 kc at
2300Z on T uesdays. Thursda ys. and Saturdays.
AI uses a 30S- 1 linear with his 32S-1 for th is.
K6KO R works 20.

WSIXZ of Akro n. Oh io. is bui lding a \V2J AV
transistorized a .Ls.k. oscillator for his G -76 o n
6 and his ARC-3 o n 2 meters. ( His W2J AV TU
was bui lt in 1958 and is still go ing strong.}
W8MAC of Dearborn . Mich .. uses a Viking II
and a vertica l antenna o n 40. WXFWG of
Laurium. Mich.. work s 20.

W9DPY. old timer RT IYer of Lomb~ rd .

Il linois. uses tape on 20. K9ZDO of Zanesville .
Ind.• is o n 80. ew office rs of the IIIiana Tele­
pri nter Society arc : W~HX".' President .
W9CAV Vice President. Ozzie Smith Secretary­
Treasurer. and WA9BBC Sergeant-at-Arms. Ac­
tive sta tions on 146.70 are : \V9CAV. K9HSL.
W9H XW. WA9BBC, K9BH~I. W9HYI. W9­
UF K. W9KRJ. K9F P. K9C EK . K9TYH,
W9Q VQ. and W9YVP, K0AQO of Freema~ •
Mo.. works 40 without polar relays. W0H FX IS

on 20.
VOl DZ of G ander. Newfound land. uses a

IT-4G with his Mohawk. ZS6RCT was heard
loud and clear on 20 a t \V2JTP.

W1 AW Bu llet ins

Apparently there are some amateurs who
believe tha t the sending of offic ia l ARRL bul­

[Conti1lued 0 11 page 100]

Tro n$i$lorized Auto5fo rl Un it of W2JTP

-,"

....
~, h•

i
H~.

l'~

"

..9~1" It

Brum field RS5D of 2,SOO-ohms coil resist ance
he used instead.

:,.......---

Construction

T he autostart un it i~ l'ouilt u n perfo rated un­
dad ci rcuit boa rd availab le from La fa ye tte
(;\'15-9 1fl). using thei r Ilea cfi p-, (.\lS':!: fl3) as
termina ls. T he hoard is mounted on two Y2 -inch
pillars inside a /Jud mi ni-box 51!4 " lung. 3" wide
a nd 2112" high (CU· 3006A). Th is box . with an
ide ntica l box to house the Rela y Unit. is mounted
on a 3 112" rack pa nel at W2JTP. Since the
c ircuit board is vertica l with the box th usly
mounted. the relay was moun ted on the board
o n a small angle bracket so that it would be
rig ht-side-up. T ra nsisto r sockets were used
rat her tha n wiring-in the transi sto rs. we there­
fore we re able to try several differen t types of
tran sistors.

Connections

Audio con nect ion may be made to either a
vo ice-coil c ircuit or to a SOO-ohm line. If a
speaker is used o n eit her of these circui ts it is
sugges ted that a d ummy 10.1(.1 resisto r he switched
in whe n only machine moni toring is desire~ .

The minimum inpu t level to the a utostart Uni t
is 0 .6 volts r.m.s. Power is taken fro m the 6.3
vo lt a.c. healer circuit of the mo nitor receiver.

Natura lly the littl e Contacts on the sensitive
rel ay in the au tostart unit cannot be used to
directly switch on and o ff the rel at ivel y heavy
load of the machine motor. T herefo re. for sim ple
contro l of the machine motor from any RITY
signal on the chan nel. the co ntacts on the sen­
si . ive relay are used to opera te a heavier 115·
volt a.c. re lay such as the P & /l T ype ~I R-5-11 5v.
which has .5 am pere contacts. F igure 2 shows
the simple hook-up . DO NOT LEAVE O UT
T HE F USES! Note tha t the a.c . plug. and the
receptacle fo r the motor. are pola rized (the
ground-side blade is wider ) so that the ground
side of the line is always connected to the un­
fused side of the a.c. circui t. Be sure. too . tha t
the power supply for the moni tor rece iver is
separa te ly fused. Continuo us monitoring is corn ­
plctel y safe ; if you fuse everything intelligen tly.

On the Bauds

\V2C KX of Westville. 1': .1 .• now has a Model
26. \V2BVE of M aywood. N.J .. has for sale
so me 1- 193 po lar relay test sets for $19.95.
W2NRY of Briercliff Manor. N.Y.. wo rks 80
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A three year subscription (new or renewal) to CO, The Radio
Amateurs Journal (norma ll y $13.00) PLUS this beautiful desk set
(re ta ils $4.95) with your individual call letters engraved on lifetime
engraving plastic. The Pen ond metal microphone are mounted on a
beautiful walnut base. Size 3" x 4".

ALL THIS FOR THE SUM OF $15.00
P.S. If you do not wish a subscription the Desk Set is $4.95 Postpaid.

---------- --------------------------------------------------- ---
CO Magazine
Desk Set Offer
14 Vanderventer Ave.
Port Washington, N.Y. 11050

Gentlemen:
Please enter a three year subscription to CO 0 New 0 Renewal

and send me the beautiful desk set. Enclosed is $15.00.
THE FOlLOWING CALL LETTERS ARE TO BE ENGRAVED ON

THE SET:

---- - - - - - - - - - -- ---Name _

Address _

City State Zip Code _

o P.S. I do not want a subscription to CO but do want the Desk Set.
Enclosed is $4.95.
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THE

COLUMN

BY BOB BROWN. K2ZSQ
and ALLEN KATZ, K2UYH*

I
T>S amazing how much time we devote each

month just answering letters from v.h.f.
men asking our opinion on what is the best

rig to build or buy. One came in just yesterday.
for example. from a new Technician in Texas
who wanted to know. listed here in order of their
importance to him: I.) \Vhat v.h .f. band is the
most active in his area? 2.) Wha t part of that
band is the most popular'! 3.) What polariza­
tion should he used '! 4.) Exactly what mode l
commercially-built antenna should he buy (must
be unde r 3 1)'15.) Wha t rotator shou ld he buy
and how much is a "good price" o n it. 6. ) What
type of coax should he buy? 7.) Wha t is the best
rig fo r th is fre quency? 8.) How much should he

f . 0'expect to payor It .• •• etc.. etc .. etc.
Well. in an a ttem pt to shorte n a rather

lengthy story, the letter o f que ries was 3Ih pages
long. with the ba la nce o f qu estions in much the
same vein as th ose above. Yes. we answered the
letter, though grudging ly. The percentage of our
corresponde nce tha t winds up in our " Best Rig"
file is stagger ing. Pe rhaps appalling wo uld be a
better word .

Since the early 1950's when the Technician
license was effected. operators on the bands
above 50 mc have been under almost cont inual
fire from other amateurs. Such terms as "mail­
order hams." the "video rangers" and more re­
cent ly the "CH crew" have become familiar to
all inhabitants of six and two meters. Time and
time again we have stressed in tbis column and
in other endeavors that this labeling is unjust.
And after investigation we find too that those
who do the name-calling have seldom if ever
even listened in on anything above 10 meters.
But th is is not the point.

Another item we have restrained ourselves
from commenting on was incenfve licensing.
something that has been discussed. argued about
and rehashed so much that a good deal of its
meaning and purpose became lost in the shuffle.
But we are ready to say something now. For
what it is worth. we are beginning to understand
why many feel that the U.S . amateur should be
"up-graded" technically.

A nother word about this column. also. whi le

·c/o Allen Katz. Electrtcal Enginee ring Dept., Murray
lI a ll, Rutgers Unhersity. New Bru nswick, New J ersey.
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we're a t it. We have tried to maintain o n these
pages every month a degree of repo rti ng and
educa tion which we fee l is necessary to keep th is
column on a pa r wit h the true amateur v.h.f.
purpose and spirit. By not pa rt icula rly catering
to one group o r ano the r, but ra the r establ ish ing
our own poin t of view, we feel we have reason
for existing as a section in CQ.

We are fully aware that if we downgraded the
column to a "who's on what band't-c-vwal kie­
talkie" le..-el that we wo uld be pe rh aps more
warmly received. But. at least in these writers'
opinion. the apparently dwi ndling number o f
dyed-in-the-wool enthusiasts want more than
that. \Ve feel justified in holding the calibre
where it is. regardless of side effects. True. these
sta tements may seem dramatic and a bit o ne­
sided. but I think that we are in a fairly good
position to observe v,h.I. doings the world o ..-er.
And what we see isn't always rosy. It wou ld be
foolish to deny the fac t tha t the "video rangers"
exist. T hey do. And their numbers a re growing.

So why this sudden edi toria l furor over a situa­
tion that has existed for ma ny years? Simply
this : Although you se ldom see much opiniona ted
crusading in this column. vour conductors cer­
tainly do have certain dee p-rooted beliefs re­
garding the state of the art. or hobby. as it we re.
We prefer 10 stay out of such a rgume nts, keeping
these personal fee lings ou t of our column and
correspo ndence . But over the past yea r or so the
pe rcen tage of "Best Rig" letters has grown to a
poin t where it is becoming harder and harder to
honestl y answer them wit hout offendi ng. Last
month we received a request to de vote an entire
column to comme rc ial six meter low-power
transceivers, ra ting them in performance and
capabi lity. We referred this boy to Popular
Electronics.

If you feel we have the wro ng sla nt altogether,
drop the edi to r a line. If. on the othe r hand , yo u
agree wi th the established purpose of thi s col ­
umn, how about taking the time to te ll us about
yourself, and wha t you have been experimenting
wit h? We are sti ll ex treme ly interested in pu b­
lish ing new ci rcuits, informa tion on nove l v ,h.f.
techniques, and the latest news o n behind-the.

Shot in the mid,t of the June ca nted, our VHF ca mero
cough ' K2KJ I/2 redhonded . Note con ,pirato r WB2KPD
in back ground , tea lthily cutting the cce x while K2KJ I
call, ca. Port a ble location i, neor Wurtz bora, New

Je n ey.
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Fig . 1-Low cost, easy to build video t ra nsmitter for 440 me bond . Desi gn ed to pu t de linque nt closed circuit
syste ms o n the a ir.

CI, C2- 10 mmf Butte rAy Variable Capacitor.
LI - 3'h" of numbe r 12 wire mounted on Butte rfly

Copocitor .
L;r-S" of numbe r 12 wire .

L3- 3Y2" by \02" cop per strops mounted on Butterfly
Copaci tor.

RFC's-1 6 turns of number 18 wire, 3 / 16" in dio meter.
PC-peoking coil from old TV set.

scenes a ttem pts at getting the ultimate out of
wha t the frequencies above 50 mc have to otTer.
\Ve a re not trying to di vide v.h.f. men into
gro ups: we are merely tryin g: to upho ld a reason
for being. As a closing line to this confess ion.
let us not fo rget the line that the F .C.C. wrote
yea rs ago to explai n the amateur radio operator :
"A mateur radio exists became 01 the service it
renders." T he same goes for this column.

TV Transmitters

C losed-circuit amateur television systems have
been sprouting up a ll over. Howeve r. the jump
from closed-c irc uit ex periments to on-the-air
operat ion has been slow and in so me cases im­
perceivable. One of the reasons for th is poor
progress is the lack of information on transmit ­
ting gear applica ble to TV operat ion. The trans­
mitter shown in fi g. 1 was designed for the
express purpose of getti ng the closed-circuit TV
fugitive on the a ir. It can be re produced for less
than the price of the surplus A RT-26 T V trans­
mi tter. yet compares favorably in operation. For
simpl icity the circuit employs a self-excited os­
cilla tor on the ..t40 mc band. T his type of excita­
tio n is not a bad compromise when it is rea lized
that a TV signal is over 6 mc wide! No problems
of stabi lity have been fou nd during on-the-ai r
operation. Howeve r. ca re shou ld be taken in
determining the frequency of operation. If no
other means a re ava ilab le. lecher wire o r a
slo tted line may be used to determine t ransmitter
freq uency. Spec ia l no tice shou ld also be paid to
the coupling between the osci lla tor and the 5894
amplifier. Place a lOrna. meter in series with

10K grid resistor and adjust the spacing between
the grid wires and osc illa tor plat e lines for maxi­
m um grid c urrent. At least 3 rna . of grid c urre nt
is needed to drive the am plifier: if th is value is
not obtai ned. try pruni ng the grid wires . The
rest of the circui t is stra ight-forward.

Plate modulat ion is ac hieved by va ring the
drop across a 6146. A plate vol tage somewhat
higher than normal is desired to compensa te for
the drop in the 6146. \Ve use gOO volts. although
the amplifier will work quite well wi th only 400
of plate voltage. T he video amplifier has a phase
inverter stage which e nables the transmitter to be
used with any camera and sti ll produce a prope r
composition video signa l. The transmitter is de­
signed for coaxia l o utpu t. bu t may be easi ly mod i­
fied for balance output as shown in schematic.

Moving Forward

Do you realize that the presen t era will prob­
ably be the most exciting in all the h istory of
radio'! Radio amateurs have always enjoyed re­
calling: the past : the first transcontinental con­
tact. the bridging of the Atlantic. etc. Ye t the
events of today rate equally with these historic
moments. T wenty years ago who wo uld have
dreamed of t ransocean ic QSO's on 144 mc o r
even 1296 me? Now they are real ities. However,
we have still only sc ra tched the sur face.

No o ne has reall y put under-the-noise-detcc­
tion princi ples in to practice . There has been
talk. even hints of such techn iques being used
on W6DNG- OH I 'L QSO. Though from the
little we have hea rd (and we do mean lill/e)
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", .llln' \I u u . W" UXJ on " linea r Va ractor M ult ipl ie rs" :
" The n..me ' linea r frequency multipliers' a .. sug,ested in
the cc rre..pondence secuon o f the No ve m ber 1%4 column
for tbe varactor tripl~r is incorrect . A ct ua lly m ult iplying
dne.. not take place! A better name would be linear
Ircquency mixer, T he F I input i.. genera lly used to
cre ate h armonic.. 2"'1 and 3F •• howeve r note that a
21-·t tuned circ u it is necesca ry for proper operation o f
the triplet. The output is tuned to 3FI but it is a m illin g
o f F I and 2F t which yields the JF I o u tput. " lea se re­
member that when m i"'in¥ ta ke .. pl ace, all s ideba nd
ncquenctes retain their o rigina l rel a t ionsh ip to the input

these ettorts amounted to little more than a
mod ification of the Squires-Sanders variety noise
limiter to cut out noise bursts and thereby pro­
vide a kind of "edge" on the cosmic and receiver
noise upon which to listen for the very weak
moonbounce signals.

Neither has the amateur (or an yone else for
that matte r) used the optimum in antennas.
Thanks to WIFZJ . K2TKN and others. the po­
tent ial of the large refl ector type antenna is
starting to be recognized. Yet no one has really
tr ied to increase the efficiency of these reflectors
by the various novel feed arrangements as is
being done in the field of radio astronomy. It
sure would make a big difference to have a d ish
working close to 100 percent efficiency rather
tha n the 55 percent as generally accepted.

As for propagation. here is where some of the
biggest questions lie unanswered : Sporadic-E on
six. meters. ionospheric sca tter on all bands
( How far can a station bulldoze his signals?).
xt oonbounce propagation (T he California-Fin­
land contact has just supplied questions-no
answers) . Aurora ( Hams have been hypothe­
sizing abou t a North Atlantic path to Europe for
years. but no one has really given the path a try.
And how about aurora on the u.h .f. frequenc ies?
It docs exist thcrel }.

It has been said by the learned that the total
evolution of rad io will take less than a hundred
years, Amateur radio is now well into the second
half of that century. Now is the time to act. It
rakes no more effort or imagination to under­
take a worthwhile project today than it did our
fellow hams of fifty years ago.

From the Mailbag
AI. K7VQ I, o n A m ate ur Te levision : "Amateur TV
a ct ivity is sl ill Inc reastng here in Tucso n area, a nd we
JlUW have wh at we believe to be a fi rst in ATV. J o hn
!\to lly. WA7BB\t. assisted by Fred. K7KHN. today wa s
ab le to se nd lI am -TV p ictures from both a porta ble
11Osition usin g eme rgency power a nd from hi s ca r in
motion to both Hob. K7KYQ and to m yself. Equipment
was all ho m e b rew usintf a live vid icon ca mera. Pi ctures
were of ca ll siit ns and of K7KHN who manned the
m ike. W hile the ea r was in motion . pictures were
taken o f landscape. t rees and cars. They were not qui te
as good as the portable ones. b ut th is is u nderstandable ,
About half an hou r of portable operation a nd 15 minu tes
in motion wete spent fo r this exper'imem. Three- wa y
voice communication wa s used on 2 meters d ur ing t he
entire te st. J o hn d ese rves c redit for h is work a nd per­
ststency." Q uit, Q [eat , tho u gh we- do believe severat
gn m pJ hal't' already t ried it . JVh ot rt'u ll)· " 'OIl/d b , a
tir st ....fJuld b, a mobile-to-mobile TV Q50. B ' Jid, s t i lt'
/ 11I' p roj,clS , AI arid Joh n hove b een Jprt'ading tilt'
1{l,J PC'l 0/ amateur T V bl' gil'ing dt'lIuIIUl ratilms for
local radio d.,bS-IIl0H recentty a t Ih , O ld P" , hlo R ,,(/ io
Ch.h 0 / TIlCJrm, Ari:.on",
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311 Roeb ling Road, So. San Fra ncisco, Calif.

• Salid·s late ·aHhe·lrt. No tubes- no r,placement eesu
• Cooler operation. No lube healers-Iowel internal heal. No vents or

louvers ... equ ipment is virt ua lly duslprool.

• Transis tors, diodes. miniature tomponlnh. printed circuit bu rds, sbcrten
leads, rtdUCI! equipment size. low curnnt drain . .. transmit and receive

• l ook ,in. h sy to mounl in vehicles where spoKe is light. Gimbal·type
In ckel allow$ under dnh, ov, rhead. bulkhead, ~ell or table mounhn,.

• fl,.i~ll . 1I0(t)'slal controlled channels. both transmitter iRd receiver
for besl uli liul lon 01 available channels.

• Tranunitl. r .,.raln allull 5·wans iepul - $u,erllet reeeuer with RF slalt

• S,ecial ciruilry '" Illdulat ion to lOO%- &ru tef talk power
• Serill 'late ..ise liMiter _ AdjusUble SIIuelcb - Wide-raal e "'&C

• Spuker o. Ito. l ,aul ,... clearnt rnpoul.
• Direct l 1Y DC I,trati• •. l i llYACsupply is optionally available)

SOLlO·STATE·OF·THE·ART EQUIPMENT
FOR BUSINESS OR PERSONAL

C·B OPERATION

1=== -

Band-spanner "550" is a high qual ity C·B radio cap­
able of outstanding performance in a wide vari ety
of commercial appl ications. Full transistor izat ion in
combinat ion with advanced techn iques and ci rcuitry
offers numerous important operational advantages.

2-WAY RADIO

Please send information on
"550" and "Wr.z" C·B un its

F or f urthe r informH t ion. cheek number 48, o n paee 110
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carrier. 1 su re hope th is helps you a little." W t' SIl" hopt'
so I" O! t ncide nratlv tor tlrt' .m ke 01 o ur e1:0, I would
like 10 poillt Oll l "WI ti,e tie ~cr ;l'timl /the" In ' he
l\'ol'emher ('0 114"111 "-'lU II0t how "-'f' Inll' rprt'ted a l'arac tor
10 operate, but onl)' "'f'all' ' 0 point 0/1' Ihe paradox 01
linear muttiplication , II-'t' had previously oS,'""'t"d ,ho'
a whote strtng 01 sidebands -..oould bt' p rt'J("n , . A ctlloll)'
II )"OIl do gtl through th f' mu thenuutcs ) '0/1 lI 'iII /int i thtlt
there Is a strillg 01 sideb ands above lIIlIl heln w tht' carri..r
b ut 0/ milch smaller aml//itude, than tht' finl stdehonds,

G ('(lrkt' " 'Mld ron , K 6AJI.. on varactors and such : "I'm
a laic comer 10 the lale'l in u.h.f, in a sense, because.
in spite or heinll a ham to r several years, I have mostly
c~.~r i mented wit h various circuits. ra the r than operated
o n Ihe a ir. It is ra ther amusing that with my close
associa t ion ..... ith com m u nication equ ip ment ( I am a
Stute-of-Calltomta Techn ician ) , 1 have had to wait
ror some ti me to sec in a ham publ jcat ion a discu..ston
or varactors ( Or should we call them d iode multipliers? )"
Call Iht'nJ diode mtxerst " In line with this, thou gh , is
there a vailable a flyer or copy or a n a rticle on t hese
de vices th ut o ne might ge t a hold o t?' Try wriling to
Tex as Instruments; they IlaI,t" SOIfI .. rxcettent 1"lor",aliOlI
on Iht' subirct . A s lor cons ,ructlOlI arttctrs, Wt' //(I)'t'
planned onf' lor the column . . . Ius' b .. petient ,

Hili \\'odd lnx-1o n, \\"~7Bcn o n Novice problems: "As
a lo wl y novice I have had no experience but am tas­
c ina te d by v.h.f. o peration . I ho pe 10 gel m y General
soon so I ca n star t tinkeri ng. I ha ve been gathe r 2
mete r gear (or a long t ime in o rder to get into the
Spokane MARS net. but now I find out mat one has to
be 16 (I 'm on ly 15}." A )'eor mo)' seem /ikt' a lon8 ttmr
'f') ) 'Oll now. bUI jUJf wait .

.. , have a BC · 522 transm itter and a Cem bneg con­
verte r working into an RME·fl4 receiver. I I is ve ry
haywire, but work s fi ne. My bi g problem is that every­
one arou nd here e ither work s MARS o r F M. So here
I a m with a u sable rii and no one to talk to. Doesn't
anyone arou nd here use a ncient modulation? W h at u)

rellows?" T hen! m ust be someone around Spokanf' who
iJ " 'fIIing ' 0 " 'ork A .\ I in tht' '''-'0 mf'tt'r band:

t :d fl OI)II("r, W 2G 'I' l " A lthough the followin g ite m w ill
probably a ppear in the Announcements sect ion. the boys
ar the East Coast VHF Society will be happy for a ny
mention you m ight m a ke in the V .H .F. column or their
71h a nnual D inner and H a mres t. T he lim e is 7 P .M . on
Saturda y nip: h l, F ebru ary 27th at the Swiss Chalet ,
ROUle 11, Ram sey , N .J . They u sually have 200 to 500
in atte nda nc e. T ick ets are $6.00 per person. Write to the
c lub at P ,O. Hex 126J , P a terson. N.J ." T h(O East Coasters
hal·t" quilt' a shindig each rear, T his is one aUoir )'ou
don', want to ",us .

f ; to0lll:e .: 11I011. " .:21.1 , wuh more o n the valve : " With
re re re nce to the VHF column, page 76 in Octo ber, T he
M .O. V a lve Company o r l ondon , England , designed
a nd built a bea con transmtuer ror operat ion o n 4J1. 5
me a nd beamed o n the receiving srat ton in The H a gu e ,
H olland, to study mixed-path propa gat ion. The beacon
was descrfbed in W irt'lt'ss W orld , Decem ber. t962. In­
(c,rmation is a lso available in Applica t io n Bu lle t in NO.6
fro m Ihe M .D. Va lve Com pany .

" There are tw o versions, both us ing cav ity resonators
of fixed d imension s in the (orm o f sq ua re baltes. O ne
u"C!o a s ingle 4X2500 . The other u~s two 4X250R' '1 . I
built the sing le tube I'ersion about IS months ago and
it worked quile !iatidactorily.

" Ra n successfu l schedules rrom September I%J u ntil
M arch t964 with WIRU in Boston. over an a pproximate
d is tance o f 250 miles. AI M) m a intained contact with
WIQW J in Springfield .

" T h is sum m er 1 built the two tube ve rsion with two
4X250 0 's In para llel, but ra n into trouble in the grid
circuit , In this connec1ion I saw in you r column that
W 5YKQ had built thi s amplifier a nd I was wondering
whether he had construcled the single o r doubl e tube
a ffai r. A I'ioO I would like to k now wh a t modifi cations he
mad e. A s I ca nnot find the ad d ress o ( W 5YKQ In the
Col/book, cou ld you dro p a line and gil'e me h is a dd ress?"
Bf'II t'r thall thaI , Gt'orgt', ....·f" 11 prillt )'Ollrs, jus t in COJe

Bill Waddington, WN7BCO, (1S), would lilte to hear
from 'wo met er a .m. men in the stat. of Washington .
See his letter in this month 's From the Moilbag section .

anvonr f'lse out there could lend )'OIl a hondo' VE2l. I,
4665 Connaughr A l·t"fIIle• .vto n treal 28, Qu eb ec . Canada ,

" Worked W 2MDE several times on 432 me in H icks­
ville, l.1 .. this summer:' Congratulations! JVish mor e
u .h.f, operators would luk .. the l i m t' to I~ IU know ....-ha t
t1; t')" rt' doing!

Sign Off
l e t u s hasten 10 remind v.h.f, club officers to contact

U $ now regarding logs and data sheets for ou r M ay 1·2
Spring V.H.F. Conte..r, which. incidenta lly, promtses
to he the hi~([e~t bash yet . Ind ividua ls a re also req uevted
tc send us self-add ressed sta mped e nve lopes (or fu ll
advance information o n this atta tr.

And let' s not fo rget to keep ye lowly v.h.f. editors
Informed o n your doings! Correspondence is a n impor­
ta m part or any monthly column, offering its writers an
easy way to get news. Seriously. however, we lo ve to
answer leite rs whenever we can be or help. Note Ihe
new address o n the first page of the colum n th is month.

8 y the way, On O ct ober 19th, K 2ZSQ's XYl put
her first sign al o n the air. A " pe an ut-wh istle" we must
adm it , bu t there's nothing w rong wi th the modutanon.
His name : D o ugla s SCOll ; weight at b ir1h: I lb. 13 OL.

73, Ro b , K2ZSQ and A lle n, K2UYlI

LICENSE EXPIRATION NOTICE
SERVICE

A valluble To A "yone A nypluce
/I, The World.

1. Address a postal card (no other form
accep ted) 10 yourself.

2. Write anyth ing you wish to tell yourself
o n the card .

3. A t the top of the correspondence side
(when placed horizontall y ) write a date
(month and year only) when you wa nt
Ihe card mailed .

4. When this month arrives. the card will be
mailed.

The Foundat ion for Amateur Rad io, spon·
sor of the service, accepts no responsibility.
if, for any reason, the card is not mai led.
T he Foundation docs agree, however. to
maintain this service as long as volunteers
a rc avai lable. Mai l your card today to :

Joan Machinchick . K3KBI
I.ake Dri ve, Cape 51. C la ir
R. F. D.. A nnapolis, Md. 21401
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CHARLES J. SCHAUERS.* W 6QLV

lubes a rc para lle led. the inpu t Q will o f course
be a lte red and generally resu lt in the need fo r
doub ling: grid tank capacitance . Final lank ca­
r -acitanccs m ust also he doubled if the original
Q is to be maintained.

T he n remember that the impedance as pre­
sented to the fina l modu lation tra nsfo rme r
secondary by the fina l plate (5) will c ha nge too
(if the rig you are working with is a high-le ve l
plate modulated one).

Before the change. say that the rig's fi na l had
500 volts on the plate and was loaded to 100
mil s-this is 50 watts input. At 50 watts inpu t.
the seconda ry of the modulation transfo rme r
should have an impedance of abou t 5000 ohms.
Now with 500 volts at 200 m ils. (100 watts
input) . the af impedance would drop to 2500
ohms. You more than likely will need a new
pla te modulation transformer of the correct
wattage rat ing. Further. your audio power would
have 10 be douhled. T his would mean conversion
of your modulator from the old 25 watt unit 10
o ne of about 50 wa Us. for the la tter is the power
yo u would need to modu late your 100 watt fina l
100%.

In the screen modulated jobs you would ha ve
to provide twice the af drivi ng powe r. Th is powe r
for 10()% screen modula tion is gene ra lly v.a the
d .c. power input 10 the scree ns of the fina l r. f.
tubes. He re agai n you m ust compe nsa te for the
im pedance changes encounte red when pa ralleling
tube screens.

When power is boos ted. r.f. drivi ng require­
mc nts must a lso increase. Most of the rigs men­
tioned above contain d river tubes tha t a re no t
usuall y ca pable of 50% more r.I. o utput except
possibly on SO or 160 mete rs.

Usua lly if a ham is dete rmined to kee p his
sma ll transmitter and requests that we tell h im
what he should do 10 increase power output .
we recom me nd using the small rig as a dri ve r.
The final stage of the small rig wo uld be used
fo r the necessary r.f. d rive of a succeeding hi ghe r
powered r.f. stage a nd the set's modulato r used
as the driver for a larger modulator (i f a .m . is
used) . On the o ther ha nd. we also recommend
using Hea th's SR· to with a small rig and tack ­
ing a good highe r powered linear on the end
of the latter. Besides enjoying the benefits of
s.s.b. this approach is not expensive.

HAM
CLINIC

• W
E COU LD literall y fill a bus..hel
basket with letters from ha ms
aski ng us how to obtain more

rJ. output power from transmitters
'.1 ... uch as th e DX-40. DX-60. Ranger.

rzv, HT-40. KIVM-1. Eico 720. AF­
~7 . Chief 90. Comm II. TBS-50. DX­

20. Na vigator. MB-SIlOand others. Beca use some
of the se ts a re screen- modula ted. we have 31..0
been asked how to add plate or high level modu­
la tio n.

Inc reasing the power of a ny of these sets by
50% only results in a 3 db signa l increasc­
pro vid ing overall output circu it efficiency is high
enough.

It is only natural for an y ham to want more
power capability in the equ ipment he owns. but
there is a lim it to what o ne can practicaltv do
to achieve higher output power.

I fecI th at the effo rt to conve rt or mod ify a
50 walt t ransmitter fo r 100 walt outpu t is gen.
era lly not worth the t ro uble- a 500 wa tt trans­
m itte r. yes .

If you insist that you must inc rease the powe r
outpu t of your li ttl e tra nsmi tter. and you a re
willing to spend th e m oney a nd the time. then
here a rc some h ints a nd advice tha t may prove
useful to you. We hope that we will find fewer
lette rs in our mai l bag on the su bject in the
future .

· c/o CQ . 14 v ancervemer A ve.• Port w a shingt on, l. 1..
N . Y .

Questions

Printed C ircu it Boards- " I, like many other
hams. enjoy making a lot of my own equipment.
I a lso enjoy trying out various circuits I find in
technical journals. I feel that it is foolish to use
a nythi ng but a printed circuit board. but , gosh
the work to prepare them! Tell me. can you
recommend a company who o ffers printed c ircu it
boards in kit form with everything needed to
come up with a usable product?"

Sure can. I recommend the kits produced by
Ami-tron Associates. 12033 Otsego Street. North
Hollvwood. California. W6SF:\f is certa inty pro­
duc ing a wonderfu l prod uct. The kit he se lls is
called E-Z Etch . All you ha ve to do is to place
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a transfer shee t (containing hundreds of lines,
circles etc.) over the board. transfer your de­
sired "wiring" to the board by rubbing the de­
sired image o n the transfer sheet. Peel the sheet
back leav ing the etch resistant ma terial o n the
copper surface and then etch in a plastic vessel
(bag) provided with its own e tchant. It is terrific!
A mi-n o n a lso produces the lowest priced ru b on
transfers in the U.S. Drop them a line.

Product Detector wlth a.g.('.- " Has any product
detector been described In the litera ture which
provides for a.m.. c .w. and s.s.b. o perat io n. and
at the same lime provides a.g.c . act ion. as well as
signa l strength ("S" meter ) co nnec tio ns?"

Yes. Recent ly in Philcos TechKep Bullet in
and in November 1962 in Rodio-Electronics. a
c ircuit on which a pa tent is pending for Philco
is shown. This c ircuit is simila r 10 the one con­
tained In the 1959 edi tion of Collins' Ftnulu­
1II {·lI/tl l.~ 01 SSII (Chapt. 3. F ig. 3~8 ) . bu t provides
a number of features not found in Collins' .

I tried out the circu it with the K E-93 receiver
and it worked beautifully. Ph ilco has something .
F ig. I shows the circui t.

Because the b.f.o . inp ut is isolated from the
de tector circuit. it docs not infl uence a.g.c. level.
T he diode ( IN9 J ) controls the delay t ime of
the a.g.c.

1 also tried out the detector on the T~fC

G PK-90 wi th excellent results. In any event it
is not difficult to insta ll and ca n even be switched
in or out of an existing diode or power detec to r
circui t.

fl A:\1 C l.I~IC Barua in Cnunter-cBeginning this
month we start a service to our readers not of­
fered by an)' o ther ham publica tion. Each month.
we will choose two or more bargains for ham
gea r (surplus or new) which have not been
advertised before. nor is the re any intention on
the pa rt of the dealers co ncerned to advert ise
them unless subsequent demand is heavy and the
equi pment or gadgets are still available .

Deale rs o r distributors having real bargains
to offer HAM C liN IC readers III limited ( bu t
adeq ua te) quant ities a re invited to send full
descript ions of the ir offers (with prices ) to HAM

CliNIC before the 25th of any month. UU-I C liS IC

reserves the right to refuse any offering wi thout
sta ting the reason therefor. Deale rs etc.. shou ld
advise us how man y un its a re available and

sta te that they have "01 adve rt ised the items at
the prices offe red.

T his month we start with two items. F irst
from Lafayette Rad io is a miniature code prac­
tice oscillator ( r. F-429 L fully transistorized.
with key. earphone and oscilla tor. It can be used
as a mon itor too. The price is $2.29.

Ne xt. a m idget moto r and fan from Allied
Radio Corp. for 11 5 1,' a .c. for cooling tubes.
transformers etc. {Nr. 39A-t57 D) for on ly 1.98.

nx Trunscelver Operation - "W hy doesn't some
man ufacturer come out with a transceiver with
d ua l v.f.o.ts? Th is wo uld be a fine th ing for
those o f us wh o ofte n o pera te overseas as well
as in the U.S."

Be patient. One manufacturer is doing thi ...
I hope that while he is at it. that he will not
forget the need for 220 '11 a.c. operation: prefer­
ably. his power t ransformer should have taps
for o pera tion for a wide range of voltages from
11 0'11 a .c. to 240v a.c. Wh ile he is at it. I hope
he also gives lull band coverage for both c.w.
and phone opera tion (as allowed for North
A merican operation) . One other point : a.m. op­
eration will be wi th us for somet ime to come
(de rn it ) , so provisions fo r it shou ld be made too.

ver t jcu l A ntenna l\Iakhing- "1 o nly have space
for a ve rt ica l antenna. and as you know most
..'e rtical s come with a bottom coil whose taps
must be changed for each band. Can you sugge..t
a way to do th is from the shack?"

T here are two possibil ities. F irst you can rc­
place the coil with a Maste r Matche r. obtainable
fro m Master Mobile Mo unts (4 125 Jeffe rson
Blvd .• Los Angeles. Californ ia) . This unit IS a
motor driven coil. allowing very fine adjust ­
ments. A lthough designed for mobile operation
it can be used with such an tennas as the Gotham.
\VRL. Hy-G ain etc.

n X-ot O to 6 :\Icters - It IS a lways a refreshing
experience for me to receive in format io n from
one of my readers who has improved on some­
thing that I have done or suggested. Vincent J .
Shroad ( K3ZQN) of Levittown. Pa. tried out
my modi fi cation for the DX~40 to 6 meters HS

described in the J une 1962 issue of CQ and ran
into one little trouble afte r another. n ut th is
did n't faze Vince. He came up with his own
modifica tion and I can see that it is easier a nd
better than the one I d id.
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Fig . 2 - The osci lla to r
d r iv~r s~etion of th~ OX­
4 0 . Ca p acitors no '
me t ked, e re th ~ original

o nes in ' he se t.

Figures 2 and 3 show how the modificat ion
was done,

First he changed the 6US I suggested to a
6CX8. To make the LS~f -30 coil prescribed in
(he article resonate at 25 mcs, a 120 mm f silver
mica capacito r was placed in parallel with it.
Two OA2 v.r, tubes were added to stabilize the
oscilla tor voltage. In the 6C L6 circuit the pi­
wound choke was removed and a Z-50 substi­
tuted. th is stopped a resonant condition en­
countered.

One turn was removed from the new fi nal
plate coil. the new coi l now has 2 instead of 3
turns. The .425 mh cho ke in the plate circuit of
the 6146 final was shorted out.

He found that the LSM-30 co il would not
provide sufficie nt drive o ver the entire 50 to 54
me spectrum so he insta lled a midget 15 mmf
variable capacitor across the coil and 120 mmf
ca pac ito r combinatio n.

It is recommended that at least # 20 solid
co pper hookup wire be used for making con­
nect ions. Vince also recommend s thai the small
mica capacitor from the junction of the 47K and

the 47 ohm resis tors to the ca thode of the 6CX8
be remo ved . If th is is done the drive will be
improved.

We suggest that you refer to the original
article in the June 1962 issue of CQ befo re you
modify your DX-40 for 6 meter operation.

Th irty

Here in Switzerland it seems that we are al­
ways having visitors. Among th ose who have
visi ted with us du ring the last yea r were: John
Gayer. President of the International Amateu r
Radio C lub; G us Brownin g and his ch arming
wife--G us was on his way 10 Bhutan and more
DX ; George Jacobs. W3ASK our CQ SPAC E and
!'KOP AGATIQN man ; hams from all over the world
and non -ham fr iends. ..

Durin g 1964 we were honored with a Doctor
of Science Degree. a trip home and we did a lot
of traveling.

We hope 1965 will be the yea r when Publ ic
Law 88-3 13 is implemented to its fullest. ( PL­
88-3 13 is the reci procal ham o perations law ) .

For this month the n. 73 and 75. Ch uck

••

Fig_ 3- The driver·finol
sect ion of the OX·40. Ce­
pacitors not ma rlted a re
the originol ones in the

let.
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l l-14t B&W # 3003 topped 41;2t fro m d o l e nd .
L2- Co mbion L5M 30.
CI- SO mmf cera mic tr immer.
C2- 120 mmf 5ilver Mica.
51- s.p .d .t. cera mic switch . Mount LI on terminal strip

for rigid ity . Use xto l ~cltet on extreme left of chassis
(viewed from below) for S mc xto l. Rewi re other
socltet to rig ht side of chassis.

l )-9t # 18e, W' long, 11." dia.

L4-2' #I Se, %" long, 1" d ia . (Aird ux sosn.
RFC,.,-Ohmite 1·50.
51- 4 sta ndard Ce ntraloh ce ra mic switches, (3) type XD

an d (1 ) type FFO sections mounted on switch d ete nt
a n y. typ e PAt approx. 6" long. This can be match ed
with a little inge nuity to exi sting switch ouy.
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CQ ANTHOLOGY I

We've looked back through the years
1945.1952 and assembled all in one
place the articles that have made a
lasting stir. The issues containing
most of these articles have long ago
been sold out and are unavailable.

CQ LICENSE GUIDE

2 12 pages o f everything the Am at eur
must have to get h is l icense and
progress toward the general class
t ick et. Plus many addItional pages of
'iltal information f or the ham operato r .
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City, -'Zone. State' _

Add res"' _

N ome' _

SIRS: My check (money order) for $, _
is enclosed . Please send the fo llowing items to:

COWAN PUBLISHING CORP.
Book Divi sion
14 Vanderventer Avenue
Port Washington, L.I., N.Y. 11050
CO ANTHOLOGY I $2.00
CO ANTHOLOGY II 3 .00
ANTENNA ROUNDUP 3.00
SIDEBAND HANDBOOK ................ ......•... 3 .00
VHF fOR THE RADIO AMATEUR 3.50
SURPLU S SC HEM A TI CS 2.50
CO LICE N SE GUI DE 2.50
" N EW RTTY HANDBOO K" 3.95
M OBILE HAN DBOO K 2.95
ELECTRONIC CIRCUITS HANDBOOK 3.00
SHOP & SHACK SHORTC UTS ._ 3.95
SURPLUS CONVERSION HANDBOOK 3 .00
UNLIGHTED GLO BE ......... ....•...........••....19.95
ATLAS ,... . _. 15.00
CODE RECORD . 3.50
REGULAR LOG SHEETS (1 00) .... ...........•.. 1.00
SSB LOG SHEETS (100) ..... ..........•...•. 1.00
HAM'S INTERPRETER _...••. 1.50
TVI HANDBOOK _...••..._ 1.75
BINDER-YEAR W ANTED ........ ......••...... 4 .00
OX ZONE M AP .................•. 3.00
DIOD E SOURC E BOOK , _ 2 .50
USA.CA RECORD BOOK ........ ...••...... 1.25

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
•,,,

._--------------------- ---------

,

,,,,,,,,,,,,,,,,,
•

THE NEW RTTY HAN DBOOK

A treasury o f v ital and " h ard to get"
info rm ation. loaded w ith equ ipment
schemat ics. adjustment procedures.
etc. A valuable asset t o both t he be­
g inning and the experienced RTIV' er .
Special sect ion in getting started , all
written by B yro n Kretzman, a well
known authority in the field . Fi rst
printing sold out . Second print ing on
hand.

Th is new M obi le Hand book by B ill Orr,
W6SAI , has been getting raves from
top experienced mobile operato rs.
Wr itten f or adva nced, as well as be­
ginning m obil e o pe ra tors. m uch of
this in fo rmat ion cannot be found
anyw here else. Th is is NOT a collec­
tion o f rep ri nts.

MOBILE HANDBOOK

.---- -- ------------ -- ---------- -.

If you are. or are plann ing to be a
VHF operator. you can't afford to be
without this dynamic new handbook
written es pecially fo r f Ou. Fi ll ed f rom
cover to cover with a l new and origi ·
nal construct ion material presented
so you can understand it . Written by
Fran k C. Jones, W6AJ F. nationally
accla imed fo r h is VH F p ioneering.

SIDEBAND HANDBOOK

Th is is a book literally loaded w ith
schemat ics fo r all the cu rrently pcpu­
lar pieces of surenrs gea r . Most arna­
t eu rs are w ell aware o f th e p roblem s
encountered in purchas ing seemingly
inexpensive surorus u n it s. o nly to find
t hat no schematic d iag ram is evan­
able. Try ing to figu re out th e ci rcuitry
cold t urkey can be m any-times more
d ifficu lt t h an t he most Involved puz­
z le. and purch as ing a single instruc­
t ion book ca n run as h igh as $3 .50.

SURPLUS SCHEMATICS

VHF FOR THE RADIO AMATEUR

Wr itten by Don Stone r . W6TNS. w ho
was almost one f ull yea r in th e p rep ­
arat ion o f th is t errifi c volume. Th is is
not a technica l book . It expla ins side­
band. showing you how to g et a long
w ith it .. . how to keep you r r ig w ork­
ing r ig ht . • • how t o know wh en it
isn ·t . • , and lot s o f how to bu i ld ·it
stuff gadgets. rece iv ing adapto rs, ex­
citers , amplifiers.

CQ ANTHOLOGY II

A common denominato r for all ham
stations is the antenna . Here at last
is the cream of antenna information
packed into a 160 page book. Forty­
seven informat ion -packed articles that
will dispel much of the mystery sur­
rounding antennas .

ANTENNA ROUNDUP

To p favo rite CQ a rticles from 1952 to
1959 . . . includ ing some you m ay
have m issed . .. co m piled into one
new info rma tion -packed book ! No
mo re need t o try t o locate sold o ut
back cop ies o f CQ. Th is Antho log y
inc ludes past articles o f last ing inte r ·
est to eve ry amateu r ra dio enthusiast .
Over 250 pages o f t ext. Over 75 d iffer­
en t articles . A defin ite M ust for you r
shack!

---.- .._­.e-_

...

.- .....,_.... .......
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NOVICE
WALTER G. BURDI NE.* W 8ZCV

L
ST month I was asked to talk to members

of the Clinton County Amateur Radio
Association. where I met many amateurs

from within a fifty mile rad ius. I was surprised to
find so many school teachers in the area . T hey
seemed very anxious 10 find methods of teaching
radio in the schools. Roy. this sort of thing puIs
a fellow on the spot: these fellows are doing a
lot for the country and for the young folk of
the ir schools. It has been proven tha t a young
fellow with an amateur radio license doesn't have
time 10 he a juvenile delinquent. as he is too busy
wi th his own pro blems of se ll ing lip his sta tion .
The teacher that goes out of his way to help
youngs ters get their license is to be comme nded
for his e fforts . I just wonder if anyo ne ever
thinks of the ex ira t ime tha t he devotes to this
effort. a nd says " than ks for the favor." If no t.
let me say. "T HAN K YOU ON E AN D A LL"
fo r your time and effor t.

By the way. the nice publicit y given the
spea ke r in the local papers did not in an y way
hurt the a ma teur. I even recei ved two letters
from the ir readers saying they wished they could
ha ve hea rd the talk lind that they would like to
meet me . In addi tion. the pol ice of w ilmingto n
were very nice to escort me to the home of the
Secretary of the club. WASKSW. They even
sa w to it that I was pa rked in the right place.
M y hat is off to the Wilmington Pol ice Depart­
ment.

I expect a lot of new activity from the C lin ton
County amateurs in the near future . It was a
nice mee ting.

I wa nt to say tha nks to a ll of you who took
the time and effort to write me abou t the o ld
QST's . CQ's. Radio Xt!II 'S. and Radio that you
had lying around. Man y of them wanted me to
pu t a price on them. bUI I didn't think that I
shou ld do that. I ha ve answered all letters. I
want to especially thank W5DAZ and W3A YS
fo r their offer of free magazines. if I would pay
the postage . I have accepted and shou ld have a
bigger store of info rmation to work from . I
a lso find many others are doi ng the same. I
rea lly think too many do no t use their reading
materia l as much as they could. I have received
ma ny letters asking for information that was
included in the article if the reader had have
read the article more carefu lly. T he hand book
has the a nswer to many questions if you look
for them.
- x .r. rr . 3. w a ynesvlue, Oh io 4,S068.
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Novice Info rmation

l rv Strauber, K2H EA. sent a long the follow­
ing information about the Hallicra fters HT--t-t .
The Hallicra fters Compa ny has a fie ld serv ice
bulletin enti tled Crystnl Control oj the M oad
li T-44 [or Novice Band Operation, lrv says:
"Since sideband seems to be the " thing" today.
this simple modifica tion might save so me you ng
man some fu ture ex pe nsive growing pa ins!" I
thi nk you could get a copy from Hallicra fte rs.

T hanks l rv. I'm sure that a good many of the
fellows will now take a second look a t the HT -44
before buying their rig. T hen they ca n use the
same rig for the general class ba nds using s.s.b.
A good idea.

How Does It Wo rk: Frequency Multipliers

The natural resonant freque ncy of a crysta l
is proportional to the size and thickness of the
crystal plate . In other words the highe r the
frequency the thi nner the crysta l. Therefore . the
frequency 10 which a crysta l can be ground
finally reaches a physical limit of th ickness. To
get 10 a higher frequency we mus t m ult iply Ihe
frequency either mechanica lly or elec tronica lly.
Overtone crystal freq ue ncies are obtai ned by
mechanica l means. the freque ncy of an overtone
crys ta l is always an ODD m ulti ple of the
resonant frequency of the crys ta l blan k.! The
usa ble ove rtone fre que ncy to wh ich an overtone
crys ta l Can he used economica lly is abou t the
nin th o vertone . alt hough Bell La borat ories has
obtained o ne up to the 2 1st ove rtone. Third and
fift h ove rtone crystals a rc common ly found in
transmitte rs and receivers above 50 me.

Specia l crys ta l oscillators will have contro lled
out put on (my mult iple of a fun da mental crysta l
blank up to about the fift h ha rmonic.a A har­
monic is an integral mu lti ple of the fu ndame ntal
frequency of the crysta l blank. whi le the over­
tone frequency ca n be either above o r be low the
O D D m ultiple of the fund amenta l frequency.
ra rel y a n exact mul tiple . Circui ts for harmon ic
type crysta l oscilla tors can be found in your
hand book.

Electronic multiplica tio n of a crysta l con.
trolled frequency is done very simply by us ing a
frequency multi plier circui t. As it is often desired
to operate at frequencies much highe r than those
obtained by direct c rys ta l control it will he
necessary to use elec tronic means 10 m ult iply
the frequency of a lowe r freque ncy crystal 10

the desired opera ting frequency. Ordinarily
harmonic distortion is to be avoided in an am pli­
fier circuit. because the distortion a lte rs the
wave shape of the origina l sig nal. However.
when frequency multi plication is required . the
signal is deliberately distorted to form strong
ha rmonics. T he desired harmonic is selected by
a sharply tu ned circui t in the plate ci rcui t of
the multiplier staee.a

rttno n E. P .• "Overtone Cr) l>lals-- lIow and w here To
U-.c- T hem," Q .\'7. Ma rch 19S's . p .16.
~EIIi ~. R .. "Frequency Stab ility or T h ird -O ve rto ne
Crystal Oscillators," QST , J a nuary 1963. p .SM .
"N agle, J . J .• "Series and Para uet Mode Cry stal O pera­
lion tor V .H .F.,' • CQ, April t %4 , p .44.



This nice little OX corner belongs to Dick Jones,
WN9LlS, 1135 Boh la nd , Bellwood , Illinois. He likes CQ

an d the NOVICE column, read his lette r.

The output of a class C amplifier is greatly
distorted. therefore frequency multipliers are
generally operated as class C. In fact. the grid
circuit of most frequency multipliers is biased
more nega tively than most class C am plifiers
to cause the greatest possible distortion. Rule
One: T he higher the grid bias. the greater the
grid exci tation or grid d rive required. T he grid
circui t is always tuned to the frequency of the
preceding plate circuit while the plate circuit
is tuned 10 Ihe desired harmonic. The fl y wheel
effec t of the plate tank circuit will ma ke up the
rem aining portion of Ihe sine wave of the har­
monic-peaks furni shed by the vacuum tube.
Fly wheel effec t was described in past issues.
A frequenc y multiplier stage may be operated
straight through as a buffer-amplifier ( usua lly
requires neutralization ) or as a doubler, tripler
or Qu adrupler. If the stage is operated at all
times as a multiplier it will not need neutra liza­
tion as the grid a nd plate tanks are tuned to
different frequencies, therefore they will not
oscilla te.

The plate circuit of single tube multipl iers
can be tuned to any frequency up to the fi fth
harmonic. Odd or eve n multi ple. Push-pull
multipliers will produce ONLY ODD multiples
of the input freq uency, Push-Push Multipliers
(g rid circuit in push-pull configuration with plate
circui t in parallel configuration ) will produce
ONLY EVEN multi ples of the input frequency,

I believe that the pushpush circuit could be
used more often if we would only use our
noodles for electronics. T he plate circuits of
almost all presently used amateur transmitters
will tune to 12 meters (10 meter position) and
two times 12 meters is 6 meters. (A w heck figge r
hit 0111 urseli} This would be the sim plest method
of getting on six meters for ma ny. A pushpull
tripler would go from two meters to 432 me
with very few parts. An SCR-522 will drive a
pair of 2C43s to 7 ~~ watts output on 432 me
using 8 me crystal. I know that isn' t much power
but you ca n always amplify it. I will work out
the de tai ls if you want. We should ma ke more
use of these frequencies, The output of the
push-push doubler is not distorted, it is capable

of good output and has good efficiency. T he
plate efficie ncy of a mult iplie r stage decreases
. IS the freq uency multip le is increased.

Circuits of frequenc y multiplier stages ma y
be fou nd in any handbook,

Letters
Part or a le t ter h om Everett C . Bo llins \VA 3/

W N J AOS. N aval Communications Unit, Navy #30~O,

IIOll 19. c lo F .P.O . San Francisco, C alifornia. " I would
like to sked any nov ice that would like to work M id way
Isla nd . I "ill meet them o n any h and that they choose.
I hope I will be hearing h om some o f you soon. T ell the
low-power nov ice th at they would be surprised a t the
signals that the 3. I, 2, 4, and e's come in ou t here
o n M id way Isl and . I hope to be able to work some of
them hut they "ill have to listen for me. I . myself a m
a radioman in the U. S. N avy ."

" Dear w att : Although I am no longer a no vice I
tl10u(l:ht I'd d rop you a few lines. I received m y novice
license last So~'emhcr ( W Ni'H W H) a nd being stationed
in Ok inawa I soon lot my Ryuk yu Isla nd permit
( K R6N A \ t). I o perated from J anuary ti l J uly when
I 1o!0t m y cond it ional license ( W A IU I W H) and my new
Ryukyu Isla nd permit K R6CA . A s a novice I worked
191"1 ..tauons in 1I countr ies including England and the
U n ited States.

:\l: y equ ipme nt consists of a homcbrew 75 watt trans­
m iller. a 15 meter d ipole a nd two receivers, a n SX-2K
and an SI·-600.

l o we much of my success a s a ham to the local
KR(\s suc h as KR61W ( WA6 IGL), who gave me the
rests a nd helped me with my eq uipment.

At the present I am not o n the a ir because I'm lea ving
very soo n tor thc Slate .. and m y equipment has a lready
been shi pped . I pla n to he on the a ir from m y home in
Nebraska in about two weeks. It w ill be the fi rst time
I have used the home ca ll. Best O X a nd 73 Norm."
Norm's home address is : Norma n A . Kra m b a ,
W AIH IW H , W ilher , Nebraska .

w ell. a t feast you kno w there a re st ill so me ch ances
to work Okinawa beca use N orm sa id so, a nd Norm
will fi nd it hard er 10 work o ut as a W An .

D ick J o nes, W N 9 I.LS. Heilwood , Il lino is sends this
intercst in ll: 1I0 1e : "Dear W a lt : I'm 12 years old and
Iicen..ed as W N<,lI .L.S stnce M ay 5, 1964 . M y ve ry fi r !ot
riJ.: was constructed f ro m yo ur J une 1964 a rticle on 110
and 40 mete r c .w . transmitters. M y D ad and I huil t the
oscillator breadboa rd Iashion using a f, V6 and a H & W
coil for LI and L , . W e were pleasantly su rp rised when
it worked on the first try. Ii~hting a I ~ watt bulb to
abou t 1h bri lliancy.

I'm no w usinii: a T -60 and a n HRO -60. T he antenna is
all a ll-band dipole fed with an o pen wire line. Enclosed
is a picture o f my station.

P lea se keep the a r ticles on home-brew a nd " lIow
do cs it work " coming all the time. 73 . Yo u rs D ick ."

Thank you D ick . I' m glad that the rig did ok . I will
kee p the home brew articles coming a nd I hope to have
a n ice home brew a rt icle for the Ma rch CQ. Get the
!older ing iron o ut a nd let's build more in '65.

Some ver y (toad information comes to us in a letter
With a wh ole load of exouc calls printed on it, read it
a nd heed it . T he letter is h om La rry Jack. O~~YE/G .
9A IK A V / MtQ, Apple Tree Cottage. Burfie ld Ro ad .
Chorle ywood, lI e r ts.• England .

" Dea r \Va h : For two years now, I have been a
faithful reader o f you r colu m n a nd a t last I thou gh t
iI time to s it down a nd wrtte you . I can remember the
first time I ever saw CQ , your column was the fir st
that I read.

H o we-ver , being a n a lien in the Brit ish Isles, I cannot
unfortunately o pera te any o f my equipment save the
receiver. Hy the time this le tt e r reaches you 1 will be
o n m y way back to the sta tes where I will operate as
W Rf,KAV.

If I may, and this has been said many times, give
;I word of advice to your no vices. Listen , I can't over­
stress the fa ct that lis tening and no t CQing is what
accounts for the m any D X contacts. T o back it up, du ri na
my stay here in England. I have heard on m y H alli­
c ra t te rv S-20R receiver (with an a ntenna only 40 feet
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lo ng, 7 feet high ), stations such as OA Rs, YU's 9G I
ca llinK CQ les\ tha n a kiloc ycle away from some un­
e.\pcct i n~ ( ,mf'XI'f'rif'nct'l /. t'IIJ W·K amateur { usually
no vice ) atso ca lling C Q, ye t nei the r will hea r the other.
Many o f the m have missed working some good O X hy
not Iisteni ntl: and (hen calling the O X station .

O h well, I wish to wish every success in your column,
now and in the future! 7 .\, gud 0 :< &bcnu sn. La rry ."

T hanks for the lette r, l.a rr y. and I'm sure a few will
heed you r advice. I hale often found thai many Ilf the
pile-ups ....ere caused by people calling a O X station in
Ihe hope Ihat they might he heard when tI,,)· were nor
hearing him tnemsetves. You are jU~1 c1ullering up the
hand whe-n you use Ihis practice of trying 10 .... ork OX.
~I y mother used to say. " It just shows their had bringinlC
up."

Thai good friend of amateur radio and of the No vices,
F. Alla n Herridge. GJ IDG, 96 George St reet, Ba instoke,
l lampsh ire , England sent a couple of cards w ith the
InllowinlZ informalion. " Dea r Wa lt : 25 Oct . The fol­
lu winll no vice'S hea rd to-day on 21 Mc/ s bet .....een 12:0
and 1715 GMT. WN ICPB. WN2MPQ, W N 2M ZJ /3
( QSO·d>. W N 3RCS, W N3 BFR, WN4RXl and W S 9­
tOK. My re-ceiver is a fully miniaturized IIRO.~IX

.... it h a I~O root antenna bent into a W .
I'm a fello w magazine conecrcr. with QST back to

Augusl 1923. RSGB B.d ln i" complete from the firsl
lvsue ( IQ25), but three Copies of CQ missing. ( March.
April. J une 1945 ) . Am still hoping tho ! Some day will
get the- Se-I o f 73 to see t 'other side o f the controversfat
hoo-haa! NEXT CA R D . Mo re novices hea rd o n 21 Mc / s.
Sunday I Nov" W N 2MZJ/ 3, W N 4ROJ , WN4UTN ,
W N9LDK and WP4CLfJ . On Sunday fI Nov., W N 2M SC .
WN2MYN, W N 2RNI a nd W N 3AQX. Those o n Novem­
ber H. were heard using an indoor J oystick wl rh its
associated J oymatch into my miniaturized HRO.MX.
I am hoping fo r many novice QSOs when I (let my
J oysl ick fixed outside. 73 . Alla n,"

Tha nk you very much for the letter, Allan, I 'm su re
th at the news in it will be received with joy by those
mentioned a nd maybe they will lake the time 10 listen
a litt le bette r hereafter. O f course, we have many novices
crowded Into a sma ll slice o f o ur freq uency spectrum
h ut maybe this is o ne method o f ge tt ing a "we ll cured
he m" from thei r e ffor ts. Surely th is shows the good
o perato r how to handle the situation a nd the results
..... ilI show up in the logbook. Keep the reports coming
a nd I will U"C the m to holster the spirits o f the local
Ita n(/:. Good l.uck o n your J oyst ick , you might even
he-a r W RZCV soon.

Help Wanted
Let this speak for itself, " Dea r Si r: I lake the

Iiherty o f writing you to ask if you .....ould he so kind as
In ,h'e me please' the name and address of a n amateur
..ration to U"C as a penpa!. My name is T o ny Berger.
I am 21. I can understand English quite well. but I
ca n no t speak it very .... ell. I am a shortwave li..tene r, I
like 10 read . I atso go to the theater and the cinema .
~f)' a ddress is : Berger, T o nv ~05/1QR Le nmo va . Praha 4,
C .. echo..lovakta.' There- you are Iello.....s , a pos-ubte new
ham frie nd in a new country for many of you .

In re..ponse to my letter to Baya rd . W3A YS. Ba ltimo re .
Ma ryland . I find Ihat he had worked all of the counties
i!t O hio , hU I unfortunatefy his card.. were lost when he
..ent the-m III T he Dayto n Worked all count ies com­
mtnee. li e now needs She lhy and Carroll counties to
finish his second hatch of cards. He has been so nice
to me thai I .....hh some one would try 10 help him get
card!"> fro m those IwO countie... H is address is Bayard
Smack . J r., 5500 Groveland A ve. , Balt imo re. Mary la nd .
Call W 3A YS .

Clarence E . Conn, K70UE. t2440 S.E . Li nco ln Street,
Po rt la nd . O rego n 97233 is a Technician who needs
scrneone nearby to send code practice at 10 to 16 w.p .m.
bel .....een 0.\00 and ()(,()t) OCT in the ~O meter band . If
you nve in the vicinilY of Portla nd 's 80 me-ter coverage
would you please' contact Clarence.

To m R ich ards. 901 Sixteenth Srreet , N .E . Auburn ,
W a shington needs help with t he code and someone to
tdve him t he te..t. Pho ne M33-6101l .

Dean Rogers, 527 North W ild O live. Dayto na Beach,
F lo rida 3201M needs hldp .... ith the code and Iheory.

W. Edgar J o hn"u n D.D.S. 53 High Sireet . Berlin.

-.
•

Anotht'r ox cornt'r that is OX, is Wl7ESA, Jcmes J.
Chepey, 1800 Toklat Stret't, Anchorage. Alaska. J im
is an a i, traffic control specialist at Elmt'ndorf Air
f orce Base for the fAA . Jim should be sporting a

General Clo ss license by now.

New lI a m psh ire would like fo r a local ham to contact
him so that he might se'e how a station operates anJ
have the operator tell him some of t he facts o f life
conce-rning ham ope rating.

J erry Van vector. 8 11 10t h Street , Spearfi sh , South
Dako ta 577H3 p hone 642-237 1 needs hel p ..... ith code and
some o ne 10 glve h im the test.

Come on fe llo ..... s maybe we can ge l a nother Sout h
Dakota sta tion on six meters. it will make th at stale
more easy to work .

Paul Ssro ggte, Sp rague, Washington 99032 phone 237­
42H 4 area code ~OH needs help with the code and so me
one to s tve him the lest . He would also like to co rrespond
with a ny other ham s livin(t in a ca nyon, he says " W ill
it a ffect my transmitt er and receiver ?"

Add to the Help Wanted;
T his list came fr om K0C CA , Ski p , Bismarc k, North

Da kota who taught a ctass in a mateu r radio at Ca m p
Miniwance American Youth Foundation cam p. St ony
La ke, Mich illan . The class la sted for a week ...... ilh 45
minute periods d a ily in operat ing theory and code
practice. Those la k ing the class were: Ro bert Rush ,
1023 Colonia l Blvd . Ca nton, Ohio . Danny Wheeler. 404
Ho liva r H wy, J ack so n, Tenne\ M'e, J o hn Toney. R.R..tiI ,
Lenca ster, Ka nsa s, George Po rtice, 2610 Black Ro ad ,
Twining. Michiga n . Clark W . Clevela nd. 8 0 :\ 302,
H insdale, Mo nta na . T om A . Ha nsen. 2nd A ve Roa d ,
Clinton. Iowa , J ack Snyder. 17M Norton Avenue. Day­
Ion. Ohio.

OK fellows I'm going to keep thi s list sepa rate and
see from your letters how many make the grade- and
send me a lener and a picture of yourself a nd sialion .

If you can help a ny of these' fello........ set their tichts il
..... iII make )'OU enjoy your ham ra d io much more. It
seems like the more I help the more I enjoy my rad io .
My "bread casteth upon the waters" has retu rned many
Iold, maybe not from those helped bur from many u n­
expected place"! that I never expected to get help. If
you read this column \'ery carefully th is month you will
see what I mea n. A local ha m told me this w eek thai
he had decided to lei his license expi re. as he wasn't
impressed by the type of operators o n the hands a nymore .
I plainly asked him if hf' Impressed anyone- or tr ied 10
help those' thai never Imp ressed him. He will rene-w. I
lllle-S5 he had never thou ght of il tha i ....'ay. If you are
Ilelping someone, you are learning something new a ll of
the time and Ihat makes for bener ham radio . A ma n 's
stature never llrows when he dra ws u p with in himself
and lets George do it all . Any ....·ay thanks for all o f
the help Ihat you han offered me a nd don 't Ih ink thai
it's not sincerely apprecialed .

That's just about a ll for this monlh. 73, W a lt,
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Corco ra n A ward

LOUISA B. SAN DO,' W5RZJ

With th e Club.

Officers for WR ON E for 1965 are: Pres.•
K IIi F. Ruth ; V.P.. K lIeW. Mary; SoT. K ITOP,
Alice; net & membership cbm.• W ICM L. Meg;
hospitality. K 1WXF. Norma.

ew officers of \VAYLARC include. pres..
W3UX U. Betty; V.P.. WKDQ. Liz; secy. 1'4­
lOA M. Vi; treas.. W3UTR. Meg; K4LMB. Ethel.
is representative to the Foundation for Amateur
Radio (2 1 local clubs ) . For WAYLA RC cer­
tificate apply to Brooke Brown. WN~VLI. Rt. 4.
Box 205. Vienna. Va.

Internat ional YL C UC Chap. ~ officers for
196 5 : Pres.. K8MZT. Sh irley; V.P .. W4ZDK.
Mike; secy & PI C. W6YZV. Mable; treas.. WO­
ES D. Estelle : council member. K6UTO. Betty:
Royal Huntress, WIYPH . Leona. and Royal
Wolf. K7UGA. Barry Goldwater.

Yl Net Revisions

On the YL et listing in November CQ.
p. 11 7. please make the se changes: Mon. 3890
Oregon YLs-the net name is the " Honeybee
Net" (the name suggested by K7NZO since Bea,
W7H H H. has been NCS for years and the YLs
who check in are all supposed to be honeys" ) .

Tues.. Blue Ridg.e- NCS is K~YAK. Ginny.
Add to Tues. 0900 ( PST). 3885. Ironing Board
Net. .. . The YL International SSB"ers meet
tllI;l)' at 1300 (EST) on 14.331.

Warning

A note of warning from one of our YLs: Be
cautious in request ing phone pa tches to your
0 1\1 whe n he is out of town. T his gal tried to
get a phone patch to her 0 f\.1 in a d istant part of
the country . Overheard on the air. she was kep t
awake all one night by phone calls from a guy
who deluged her with obscenities. A ham. un­
for tu nately. in thi s case. but others could eaves­
drop. She adds. " 1 think it is important for the
gals to know that such a thing can. and does.
happen. I don't think the guy who called me
meant any ph ysical harm. but one never know s.
Believe me. from now on when my O M travels
I will keep very quiet about it. A phone call if
you want to talk to the OM is a much smaller
price to pay!"

... .. ...

K1EKO
K~JYZ

K.' ilZY
WA4FJF
K~YIU

K6Kei
K 7RAM
W 8HWX
K9TRP
WitJ UV
PY2S0 .
KZHT
VE1AOR
VK 3KS

WA4FJ F. Ellen Ackerman 8575
ni ~trkl lIil.:h Scores

I'noue C .\V.
. .. ..... , ) 990 K 1NST , MO
. . , J K ~O K2JYZ 7 12
........ 1993 KJ IIZY . . . . . . . . . . . . 20

n no WA4FJF t3 7~

7~OO K~YIH _ IO·U
7KM) WA60ET 1S4n
6J~~ K 70F X 1170
49K7 W KHWX . .• • . . . . .. 617
4M 3 W9MlE 1050
2J71,J VEJRII 1595

60 G2 Y L . .. 162
307~ OU ~RZ 36

. 3330 VK3KS 1
1

C
O S GRAT U I.AT IO N S to the winners of YLRL's

25th Anniversary Party! T he c.w. section
( Oct. 2 1-22) was won by Jean ine. VE3­

BII. whil e Irma . K6KCI. earned the h ighest
score o n phone ( ov. 4-5 ) . The Corcora n plaq ue
for highest combined score was won by Ellen.
WA4FJF. Available for the fi rst time in this
contest, to DX YLs for co mb ined c.w.-phone
scores. were the W4HLF cups. The one for
North / Central America DX YLs was won by
Jeanine. VE3B II. with 44·H points.

Here are the top scores :
1st c.w.-VE3BII . Jeanine Burgess 1595
2nd c.w.- WA60ET. Jessie Billon . . 1540
3rd c.w.- WA4FJF. Ellen Ackerman 13 75
l st phonc- K6KC I. Irma Weber . . 7860
2nd phone- K5Y IB, Ha rba ra Houston ... 7500
3rd phone- WA4FJF. Ellen Ackerman .. 7200

. 44 17 E levenrh St .• N .W .• A lbuquerque. N ew M exico
81 107.

Ginny, KllCl , and " Doc" Powell , WIBWM. G inny,
who has held her General since ' 59, is YLRl's Inter­
national Membership Choirman. Her OM is a general
practitioner and th ey have four ir. ops, one in prep
school, t.....o in high school and one in grade school.
Ginny is a member of WRONE (p reside nt in ' 6 .4), .....orlr.s
all bonds, loves c.w. and ragchewing . Other inte rests
ore pointing (child re n's por'roi'ure), philately, Scouting

and spo rh .
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Yl .OM Contest

Don't forget the dates of thi s annual contest:
Phone-Feb. 20·21 : C.W.-Mar. 6-7. See full
rules in January CQ .

YLRl Me mbe rs hip

Don't forget to renew your membership in the
Young Ladies Rad io League ! Dues are $2.50 pe r
yea r <$3 for DX. 1.25 for a fam ily member )
and should be in the hands o f the receiving
treasurer by ~I<trch I. The office of recei ving
treasurer is a newl y crea ted one. fi lled by specia l
election in November. The rece iving treasure r
is Joyce G arl ick. KIOLM . Her address is Box
243. Harvard. :\Iass ( K5Y IB. Barbie. who has
been servi ng as YLRL treasurer. is now dis­
bursing treasurer. ')

Ge rma n-Eng lish Dict iona ry

Co rrec tion : In J an . CQ we publicized the
4000-word G e rman-English Dictionary. newly
prepared by OE9C ZI. as available fo r $ 1. Chris
now info rms us that since postage rates are so
high he is requesting SI. IO for the book ($1
bill & 1 0 ~' in sta mp.. ); or 9 IRe s. or Money
Order fo r 28 .00 Austrian shilli ngs.

OX Item

From W4T VT . Cla ire. we hear lh at He IBX.
Belly. whose O~I is U.S. Ambassador to Ecua­
dor. was interviewed on W RC /TV while she was

Ruth Barber, K1IIF, president of WRO NE for 1965, after
being V.P. in '604. Ruth was licensed in '57. OM Jock
is W1PRT, and they have two [r, YLs. Ruth also is pres.
of Bloomfield ARC and College Club of Hartford; past
pres. Wo mans Repub lican Club of Bloomfi e ld ; member
of Int 'l Ham Hop Club and garden dub. Ruth hold s
YLCC (250) ond olso enjoys photography, sew ing,
travel ing and camping. An article by Jack & Ruth on
Virg in Island camping is in " Ca mping Guid e" for

Jon. '65 .

in Wash ington du ring November. Belly has been
doing an FB job of gell ing help for needy schools
in the Quito area and she also boost s the morale
of U.S. e mployees by handling: phone patches
to families back home. 33- WS RZJ

COMPANION RECEIVER FOR
L1'L LULU TRANSMITTER

Specially developed to comp lement the famous U'I

lulu one-kncb-ccntrc l transmitter for 6 meters, the

new U'I Lulu receiver is unmatched for performance•

• AM, CW, SSB • Product detector for SSB • BFO

crystal controlled • De layed AGe operates on AM,

CW, SSB • Integral trent-end filter • Tunes 50-54

mc, and 10 mc for WWV and converter input •
Cri tical components are temperature compensated

• 10 mc crystal titter ahead of 3 IF amplifiers •
Built-in CW monitor • ANl operates in all modes •

S meter controlled by non-delayed AVC • Front panel
control for companion transmitter • 80 to 1 drive

reduction for precise tuning • Matches the U'I
Lu lu transmitter.

See your dealer, or write for information today

WHIPPANY LABORATORIES, INC.
1275 BLOOMFIELD AVENUE, WEST CALDWELL, N. J.

For f u rther information , che-ck number 31. o n paee 110
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USA.CA (from page 76 )

Endorsed for Pho ne or CW-No charge. mail
log data 10 Club Secret ary. Elea nor ~1. Lu kas.
W9AFA. 3.-00 W. Columbus Ave.. C hicago, II I..
60652.

The South Jersey Rndlo Association Achieve­
ment Certificate is is..ued for two way contacts
with members of SJCR which has a membersh ip
of about 300 spread over several New Jersey
cou nties. SJRC has been serving amateur radio
since 1916 bu t for purposes of this award. only
contacts after Oc tober J. 1957 will count. There
is no charge for the award. send a lphabe tical
list of sia lion call leiters cla imed with log da ta
to Amor Klotzbach. W2FYS. Awards Chairma n.
5J RA. 4 12 Princeton Road. Haddonfiellt. New
Jersey. Req uirements: 25 contacts for stations
outside the continental U. S. and 35 contacts for
"lations with in the cont inental U. S. a li well
"", Alaska and Hawa ii. SJ RA members are re­
quired to make 50 contacts. Endorsement stick­
ers a re available for 35. 50. 75. 100. 125. ISO
and etc... contacts .

Tilt, Old Old Timers certiticute is issued by
The Old O ld T ime rs C lub fo r working the re­
quired number of the ir. over SOO members.
There several clas..cs of awards sta rt ing with
10 members, then 25. 50 and 100. Send I or
10 IR Cs and G e R list to W6WP F. P. B. Dunn.
18 123 Ma rilla St .. Northridge. Cal ifornia 9132~.

The Old Old Timers Cluh 50 Yeur A wnrd is
issued to members on ly. At the present time.
2 1~ of the 5 18 mem be rs have qua lified for their
SO year sea l and two othe rs for their 60 year sea l.

The MuskcJ.:on Area Amateur Radio Council
offers the Michiga n Counties Award ( :\OICA ).
for co nfi rmed contacts with 23 of Michiga n 's 83
counties. There are endorsements for 53 and 83
counties. with special endorsements : A. \Vork
23 counties with Mobile Stations. B. Work 23
counties while opera t ing Mobile . T here is no
limitat ions as to date. band. mode. Mobile a nd
Porta ble contac ts must show county a nd /or city
on QSL·s. USA-CA ru les a pply. GC R. applica­
tion certified by two other amateurs. The Award
manager reserves right to request QSL's. Submit
ALPHA BET ICA L LIST BY COUNTY showing
sta tion. band. mode and date. USA Amateurs

1.00 or 10 IRC·s. DX Stat ions (other than
W / K ) 50(' o r 5 IRC's. Endorsement sea ls. SASE
or IR C. Awards Ma nager : "nITS" Beyer.
KRCIR. 154 26 Coms toc k. Grand Ha ven. Mich.
4941 7.

A V.U·.\\'orked All Aardva rks Award is of­
fered by the Pe ninsula Amateur Radio Ktub.
P. O . Box 531, Bayonne. N .J . 07002. Those in
2nd call area work 7 club members and the club
station W A2VLR. all others work 3 mem be rs
and the club station. T here is no charge. se nd
log da ta. no QSLs. Mem be rs are K2DWL.
WA2GllW. KRI. LC K. ~IGA . NQE. QOA.
QYX. RI R. RZG . SZY. TAY. UOX. UPT. UZ I.

UZJ . VKW. WAS. WZF. YZY. WIl2DLM.
DOW. FUJ. H UX. HVO. HVP . HVQ.IYI . KIY.
K3VPV.

T he new UrW'ih Counties r\ ward sponsored
by the English C HC Cha pter No.8. is issued in
3 classes for 50. 75 and 9H count ies fo r Post
WW2 contac ts . United Kingdom amateurs use
160 meters only. o thers any or all bands. Awa rd
endorsed for single band or mode. QSOs with
members of C HC C ha pte r 8 may be used for
the members own county O R as a subst itu te fo r
a missing county up to a maximum o f 5 substitu­
tio-rs. Semi $1. 5 /- o r H IR Cs and G C R ( no
QSLs) to : Awards Manager. 133 Fairlands Ave.•
Thornton Hea th. Surrey. Engla nd . C HC Cha pter
R incl udes G2 llU L. nvx. FFO. MI. G M.
G3FTQ. MC A. OCA . PEU. LPS. JX E. MC N.

·FV. NOZ. N ~IQ. IFB. Il ZL. NUG. NUY.
OXC. G 5G H. G6LX. VQ. G8 PL. KS. TS.
G D3E K. ST2A R. 5N2J KO. ZIlI R \1. A vail­
able 10 SWL.~.

The 'I'ri-Cnuuty A mate ur Radio Club W·VT
(Wurked Yermunt ] C ertiticn te o f Achievement
is issued for wo rk ing 13 or 14 Vermont counties.
M obile and porta ble stat ions worked in Vermont
are valid . but QSLs sho uld show the mime of
the town with in the county for which credit is
claimed. There is no charge for the W-VT a wa rd
hut return postage would be a pprecia ted . Send
QSLs a nd return postage to : T ri-County Ama­
teur Radio Club. C / O Ra y N. Flood, W I FPS.
W-VT Custodian. 2 Ma rlboro Ave.. Bra tt leboro,
Vermont 0530 1.

The Worked A 11 Slate C upituls (WASC) cer­
tiflcate will be issued upon recei pt of proof of
confi rmed contacts with amateurs in the Ca pita l
C ity of each state after J anua ry I. 1955 . Mo bile
confi rma tions will be accepted if the mobile
station was with in the limits of the Capital City
and it so states on the QSL. Send an alphabetical
list by states. showing Capital Ci ty and other
log data . A ppl ica tions showing contact da tes on.
o r after, January 3. 1959 m ust incl ude a con­
firma tion f ro m th e Sta te of Alaska a nd if on or
a fter A ugust 21. 1959 m ust include a confirma­
tion from the State of Ha wa ii. U. S. A pplica nts
send I. and others may send 12 IRCs. Apply
to Award Ma nager : H. L. German. W 3IM N.
129 N. 30th SI.. Camp H ill. Penna . ( If you
worked the ole ~8 and do not have Alaska and
Hawa ii-rush before the ru les get changed­
Hi).

The UaltimUTe mid Ohio Railroad ARC nward
is issued in th ree classes for working me mbers :
Class "A" U.S. Stat ions work 50. all o thers work
15. Class " B" U.S. Stations work 25 . all others
work 7. Class "C" for U.S. Stations to work to
and all other need to work 3. No charge. send
postage only and G C R list of QSLs you have
in your possession to The B. & O . R.R. A RC,
W. T. He ller. W3BVL. Awards Manager, 7388
H. & O. Bu ild ing. Ba lt imore. Md.• 2 120 1.

73. Ed. W2GT
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FSKing SSB Tra nsmitte rs [frolll page 36)

ing diodes opera te the sa me way as they do on
a v.f.o. O nly the parts val ues here are much
larger to a llow for the low audio frequencies
in the ci rcui t. Bo th high and low impeda nce out­
puts are provided to ma tch the audio input or
microphone connect ion on various tra nsmi tters.

Frequencies
The big difference here from the a.Ls.k .

oscillator, is that in practically all cases, it will
not be possible to use the old standard fre­
quencies of 29 75 c.p.s. and 2125 c.p.s. for the
audio. It is not necessary to ad here to any pa r­
ticular audio frequencies as long as the spacing
between them is 850 c .p.s.. the standard shift.
This is because in s.s.b . the receiver can be
tuned to make the received signal come out at
any audio frequency that will pass through the
receivers bandwidt h. In th is case. it is necessary
to use lower audio freque ncies because the c rys­
tal filters in the typical s.s.b. t ra nsmitter will not
pass frequencies as high as 2975 c .p.s. without
considerable attenuation a nd this is not wan ted .
Bo th tones must come out of the tra nsm itte r at
the same level. It is well to use audio frequencies
more conveniently situa ted in the m iddle of the
passband. sa y 1500 and 2350 c. p.s. Hut the num­
hers don't ma tte r. only the spacing between the m.
Do not go be low about 500 c. p.s. th ough : the
nansmi tter is a pt to atte nua te that a lso.

One of the feat ures of th is circuit is the ex­
treme ease with which the a mount o f shift may
he contro lled or cha nged. by adjusting C I. Basic
frequency is con tro lled by C~ . Not ice a lso that
the loop input requi res loop current ; it is not
a d ry key ing circuit. Eithe r 20 rna or 6() rna wi ll
work. In RTfY it is well to avo id dry or no
current keying ci rcui ts. because the se nd ing cun­
tacts in the machines we re designed to have cur­
rent pass th rough them. and without it a re a pt
to become just corroded e nough not to contac t
solidly. T his leads to inaccura te se ndi ng a nd
continual fussi ng with the contacts in a va in
attempt to keep them clean. With cu rrent they
shou ld almost never need any attention.

When the osci llator is working correct ly by
itself. connect it to the audio in pu t of the tra ns­
mitter for testing . Adjust the lOOK pot to kee p
the output level down around that of the micro­
phone or whatever other audio source is or­
dinarily used. to avoid overloading the am plifier
stages in the transmitter. Do not count on the
transmitters a udio gain control to do the whole
job.

\Vith the transmitter on the air, measure the
power output into the antenna with the oscillator
held firs t in the snarl: position and then in the
space condit ion with the teleprinter loop. T he
power outputs sho uld he equal. The signal should
so und like an R'Tf'Y signa l on nearby recei vers
when they are arranged so as nor to be over­
loaded. The signal can he "turned over" for the
various bands hy changing from upper to lower
sideba nd on the tra nsmitter. T hat's a ll there is
to it. •

Hur I nd ....ork chat .piu ., OX w it h t he
JOI'It;ck-hft youn.I' out of t he f,wlt,...
l ion of .. lu mp of w ir e •• Ioal conUlU­
pum p out I r••1 beefy l ie nal_ yes ...n
fro'" ;M«H • nit o r bunC&low.

A Ii', t im. of '''p4ri.nc. and aer ial •• know_how "
hi' con. in to the d.velopment o f th is r.yo l,, _
tiotlafy .princ;pl. of. V. ri abl. frequency Ant.n".
on wh.leh World Pat.nu are now p.nd;nc. ~
pOIl....nl ch. un iq uI property of .... ' '' . n p....
formaAC' oy,r .U frequene;.. b.tw• • n 1.5 :
30 mu. t he Joyniek', lp4cial mllch inc fac illt i.s
and l u .,.; iat. d A .T.U. • nsu'n efficie ncy on Iny
frequency . P.,k perform,nn for tranlm inion
and maximum _ Itl,. for reception _ t he
Joynick i . • major bruk-throuch for ardent
SWl. and .11 lic. ns. d lucionl. O"er 1.000 Uol ;Ofts
Gil o_~e, lhe ",o, Id o'e ol,eady equ;/>ped ", ilh lhe
}oyulck - TeUimOftiols POU' in. e.,.-
:: Goo4 ~olue (or _ y ;n e~e'y ..,ay:·-G1VV.

5la liOfts soy "'hOI. 0 I." "fie , i,nal. 5.9 plus 0 1
]5 ..,ans ; chopp'e '" Inn' bruck sajd I must ho"e
powe'(ul ,eor.·'-G18CH.
"II', (on louic "-811:5 10178.
•. Worked GJH TU on h;s • }O)',I;ck '_ ho t II
crack,n, l i,,,,,1 he "'a , "..nin, ;n down he,e' cer- "
la ;nly !he bell " .e heo,d 0..1 ..( Conlerbur~ "_
GJSIl:U.

A poor QTH is now no excuse
for a weak Signal - act • • •

VARIABLE
FREQUENCY ANTENNA

The DX aerial for
any QTH !

SIZE 7' /)"
VERTICAL

2'3METRES

ONLY

£3'10"0
COMPLETE

•••••••••••••••••
• •
• ORDER YOUR JOYSTICK NOW •
• Full .. meney-back " GUARANTEE •
• if you're not completely satisfied. •
• NOEconvinced ! Still complete Ehe coupon •

below for a deEailed brochure and showers
• of E~SEimon ;als I •

• PARTRIDGE ELECTRONICS LTD., •
• 7, Sowe ll Stree t , Broadstairs, Ke nt •

Thanet 'lSlS

• "'.as. IUPply ., JOYSTICK " hick . pp, o pri' l . bo.) •• § SlaIldard £] lOs.
0. I.... m Call coppe, IU ".",,,nes) H 10. •

•
- JOYHATCH " A.T.U. 10.. .

(+ Is. ,.,,. ..nl_ ord.,ed W"it h Joynick) •

•
EndOled i, cheq..ejH.O,JP'.O . ..... ... £_o ,.,.... s. nd brach..," and test imoni.l. •

• NAME ull';Cn •
. ADDRE~ •
• Town County_ 51 •

• •~•••••••••••••••.
For f u r t he r information. e heck number 49. on page 110
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OSCAR III [from page 42)
The most important signal measurement IS

the one ta ke n when the sate llite's signa l is at
maximum intensity. T his will ind ica te th e
satellite's point of closest approach to the ob­
server. Other important observations can be
made at the lime the sig na l is first heard o n
each pass, and when it fades ou t completely.

T he OSCAR Association urges that time shown
for OSCAR II I observations be re ported to the
nearest second. and be give n in GMT. Since
com puters will be used to evaluate this informa­
tion. reports given in time other than GMT will
lead 10 e rroneo us resu lts. T imes re ported should
he as exac t as possible. A few seconds error in
time can also lead to inaccurate results. Timing
devices used for OSCAR III observations should
be ch ecked aga ins t a sta ndard time sta tio n such
as WWV. JJ Y. C HU. etc. Accurate time can
also be obtained in many areas as a telephone
se rv ice.

Propagation Observations

Another important result of the OSC"R I and
II ex periments was in the field of v.h.f. propa­
gation. Most reports confirmed tha t the satellite's
signal appeared and disappeared abru ptly. and
tha t the rad io ra nge was horizon-lim ited as
propagat ion th eory would indica te. Howe ver.
there were several reports of the satellite's signal
being received ini tially for severa l seconds. fol ­
lowed by a quick fadeout. then reappea rance o f
the signa l agai n. Similar reception was sometime ..
observed also as the satellite disappeared over
the horizon at the end of a pass. T his unusual
reception was a ppare ntly due to some diffract ion
process in the a tmosphere .

Several reports recei ..-ed from Alaska and
South Africa confi rmed th at OSCAR I and l l 's
signals could no t be hea rd when aurora was
present. Apparently the v.h .f. signals were pre­
vented fro m reach ing the earth by the de nse
ioniza tion assoc iated with a uro ra l d ispla ys. T he
signa ls also a ppeared to be affec ted by ion­
ospheric disturbances while passing over tropical
regions. where some obse rvers reported fluctua­
tions in signa l stre ngth and gradual. ro ll ing fades.

Some observers reported receiving signals
from OSC"R I and 11 at distances considerably
beyond th e theoretical ra nge of approxima tely
I~oo mi les . One observer reported hea ring a
signal whe n the satellite was 7000 miles away.

It is hoped that cont inuous observations can
be made th ro ughout th e world of OSC"R Il l's
beacon tra nsm ission in an effort to detect un­
usual propagation conditions. This might be the
sort of ac tivity th at could best be hand led by .1
radio cl ub. Although it may he im pract ical to
maintain round-the-clock monitoring for the
entire period of sa tellite life (hopefully. esti­
ma ted to be ut least a month). it should be pos­
sible for a club to set up :1 ax-hour watch over
a week-end . Not only is it important to record
obse rva tions of unusual fading . or rece ption o ...'er
unusual d ista nces. but it is a lso importa nt to
record instances where the beacon signals wert'

,.

not heard when they shou ld have been. Su ch
reports could provide a clue to ionosphe ric dis­
turbances a nd a urora l ac tivity.

A single-ope ra tor sta tion ma y conduct propa­
ga tion observa tions by usi ng a continuous run­
ning receiver. tuned to the sa te llite's c .w. beacon
on 1~ 5 .9 5 me. a nd coupled to a slow-s peed tape
recorder. The recordi ng would serve as a per­
manent record of recep tion. a nd could turn up
instances of unusual pro pagat ion conditions.

Clearing House for OSCAR Reports

This article has mentioned only a few of the
exper imen ts that can be perfo rmed by observ ing
the signa ls th at will he transmitted f rom the
OSC."R III sate llite . Additional experiments, some
of a more advanced na ture . appeared recently in
a QST a rticle o n th is subjec t.f

The OSCAR Association . Box 183. Sunnyvale.
California. USA will serve as a clearing house
for till re ports dea ling with the satell ite. Repo rts
of comm unica tions through th e sa te llite. trad­
ing reports. reports of signal reception. a nd the
results of experiments should all be sen t to the
Association. where they will be evaluated . Re­
por ts can be sent directly to the Assoc iat ion by
airmail. or through loca l OSC"R Coordinators."
o r via ama teur rad io to W6 E E. Reports sent via
radio should be followed by written confi rma tion
as soon as possible .

The Association poin ts out tha t all reports
should contain the latitude an d longitude of the
reporting sta tion. If possible. the re por ts should
also contain the following informa tio n: trans­
mi ner powe r. type of recei...'e r, antenna used .
includ ing ga in. polari zation and ra d ia tion pat­
tern. and altitude of sta tion above sea level.

How To QSL OSCAR

All repor ts of OSC"R III recept ion. from the
simple " I hea rd it!", to the most adva nced ex­
perimental reports. will be verified 100% by
the OSCAR Association with a d istinctive QSL
ca rd . Nearly a thousand radio amateurs. c b­
servers and space-listeners thro ugh out the world
arc the proud owners of OSCAR I and II QSL
cards. and a la rge supply of the OSC"R III cards
is expected 10 he on hand for d istrihut ion by the
time the satellite is launched a nd rece ption te­
port s begin pouring in a t the OSC"R Associat ion
headq uarters.

Radio amateurs communica ting through th e
OSC.'R III ..atellite will. o f course. QSL each
ot he r d irec tly. Space- liste ner's " reading the ma il"
on satellite Qsn.. should request QSL cards
directly from the 'ta tions that they hear.

Philosophical Reflection

Two-way radio amateur communica tion via
OSC_"R III may open new fields of experimenta­
tion and a nswer scient ifi c questions yet unposed.
Rad io ama teu rs are capable uf fu lfilling an im -

:<J ah rit:!o;on. " Exper im C' nf" with O...,;ar III " . QST, J u ly,
19M .
' J aco h... " SplICC' Communications", CQ, M ay . 1964,
page 60.
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"THE NEW RTTY
HANDBOOK"

Ra dioteletype

A treasury of vital and "hard to get"
information. Loaded with equipment
schematics, adjustment procedures, ep­
erating procedures, etc. Avaluable asset
to both the beginning and the experi­
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book isamust for your library!
Only $3.95.

r---------------------
I CQ Magazine I
I 14 YAN DE IlVENTER AVENUE I
I PORT WASHINGTON. 1.I.• N.Y. 11050 I
I II SIRS: My check (money order) for S I
I is enclosed . Pleose send . copies of the I
I " The New RTTY Ha ndbook . I
I I
I Name I
I II Ad d r. " I

I C;'y Zo' o 5'010_ _ I
I New Yor k City Reside nts Add 4% Soles Ta x I
I ---------------~
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OSCAR III [from page 97J
portan t role in this great adventure . Numbering
over 350.000 sc ientific- minded. naturall y cur iou s
individuals. radio amateurs have left the ir mark
on the histo ry of communicatio ns to date.

OSC.'R II I has been designed as a "free access"
sa tetllte .a All lice nsed radio amateurs world-wide
will have access to the sa tellite on an equal basis.
and to the information derived from the project.
OSCAR III will enable radio amateurs and ama­
teur space scient ists in all countries to cooperate
in a joint communication and experimentation
program. It is hoped that the satelli te will serve
as a tool and a catalyst that will encourage
participation in space communications by the
younger generat ion in particular. who will be the
engineering and scientific leaders of tomorrow.
Self-education and advancement in this . the new­
es t of sciences. is the philosophy of OSCAR III .

T ime is o f the essence. lift-off is approaching
rapidly! It may he just a few short days away
by the time th is article is read by overseas sub­
scribers. To communicate through the sa tellite.
or to conduct the experiments discussed in th is
article will require extensive prepara tion if they
are to he successfu l. Get that equi pmen t ready
NOW. Do n't miss ou t on th is new adve nture
for amateur radio. Thri lls and surprises will he
in store for those who part icipate. The OSCAR
III satellite belongs to the world. Devoted to the
peaceful lise of space. it may benefit not only
the rad io amateur and his count ry. hut all o f
man kind as well. •

lafayette HA·3S0 If rom page 6 2)

so fter attack on recurrent words. T his was ac­
com plished hy addi ng .2 mf across the s.s.b.
time-constant ca paci to r. en;" in the a.g.c. line.

No furt he r d iffi cult ies were encountered with
s.s.b . or c.w. T he pe rfo rmance comments were
based on the resu lts made foll owing the fore­
going mod ifications.

Co nclusi on

If you're the type who likes to tinker. you may
wish to add an s.s.b. i.f. noise Iimirer.a an ac­
cessory Q-mulliplier for c.w. peaking or
heterodyne-notching and a switching diode with
appropriate capacitor for simultaneously shif t­
ing the v.f.o. 3 kc when sidebands are changed.

At any rate. you'll find the HA-350 sur­
prisingly good and well worth the money. Con.
sidering today's advanced types of operation.
this receiver might be hard to bea t for the
selling price of 189.50. It is marke ted b)'
Lafayette Rad io Electronics. I II Jericho Turn­
pike. Syosset. L. I. . N.Y. Opt iona l 100 kc calibra­
tor crystal is $3.95. The mechan ical filte r used
in the HA-350 is ava ilab le as a separa te item
for $ 19.95. w e'Il give you a ru ndown o n it
next month. •

"'· IFN l . an 5 .5.8 . I.F . Noise limiter; ' CQ. June 1%0.
pa ll ': 42 .



Propagation [from page 72]
T ime Zune : PST (24-hour Time)

W l STERN USA To :

10 /15 10 40 80/160
.\lett' , ! ,\le"" s .\letr'~ xteters

W estern OS·II (1-)- 23·01 (I ) IS-OO ( I) 19-22 (1)

& 06-0l'\ I I I 19-21 ( I)t

Central OM· II ( 2)
Europe II -I S (I)
&
North
Africa -
North- 07 ·10 (I) 23-.01 ( I) I K-23 (I ) 20-23 (1)

" n 06-07 (I )

Europe 07-09 (2)
& Euro- (W· 12 ( I)
pean
U SSR
Eastern N il 07·12(1) IS-21 (I ) Nil
\I ed itcr- 1'~ - 21 (1)
runean
&
East
Africa
w e..t lI.: 07-OR (I ) 06-10 (I) 1 ~-22 (I ) 19-21 ( 1)
C entral 01l-1O (2 I 10-13 (2) 19·21 ( 1)t
Africa 10-13 (I ) I3- U 0)

15·1f, (2)
16-I S II )

South 09 ·11(1 ) - 0 5_14 ( I) 19·22( 1) 20-21 ( 1)
Africa 07·10 ( I) 14· 17 (2)

10-13 ( 2) 17-11l( l)
13·1 5 (1 ) H-O I ( I)

Cent ral 17·19 (1 ) OH 19 (1l 05-OR ( I) Nil
A sia Itt-I ll I I)

IS-20 (2)
20-2 1 ( I)----

South- 11 ·1 5 (1) 07.(lQ ( I) 112-05 ( I ) 05-07 ( I )
cast 15· \7 (2 ) es-n ( 2 ) 05-07 (2)
A sia 17- IQ ( 1) 11 ·13(1) 07-OQ (I)

lQ-22 (I )

f" 12· 14 ( I) 07-12 II) 22-00 ( I) 00-02 (1)
Ea st 14-IH ( 2 ) 12· 14 ( 2 ) 00-01 (2) 02-05 (2)

11l·20 ( 1) 14- 1f, (1 ) 02·06 ( ]) 05 -07 (l )

1(,·\7 (21 {)(,-OS (2) 03..()(, ( 1 ) t
17·19 (3) OR·09 ( I )
19-20 (2)
20-22 ( 1)

Pacific 1.5 -\7 (1) - 07-0R ( I ) 21·22 (n 22-00(1)
Isla nd s 10-0 (l) OR. IO (2) 22-05 ( ] ) OO-OS (2)
& New 13·15 (2) 100 Ifi ( l ) 05-07(2) 05-01 ( I)
Zea la nd 15.17 (4) 16· 17 ( 2) 01-09 II ) 02-06 (1 ) t

1' ·I S (2) 17- 19 (4)
IR·20(1) 19·2 1 ( 21

Au s- !!i·17 ( I)- 07-OR (I) 00-0](1 ) 02 .()3 (I)
Iralasia 13· 11 ( I) OM- IO (2) O].()S (] ) O]-OS ( 2 )

17·19 (3) 11).11 (l ) 05-07 (2 ) 05-0'7 (1 )
19·20 ( 1 ) 17-IS ( 2) 01-OR (l ) 04-06 (1) t

IR·:!O (])
20-21 ( 2)
21·22 (1 )

North &: 10-14 (I ) - OO-OS ( I) 18-20 ( 1) 20-21 en
Central M-O!\ ( I ) 05-06 (2 ) 20-00 ( 3 ) 21-01 (2)

South OM·13 ( 2) Q6...Oll 0) 00.03 ( 2) 01.()4 (1)

America 13·1 5 (3) OR·14 ( 2) 03.()S ( I) 13·02 (ll t
15-16 (2) 14-lfi 0)
lfo..lS ( I ) 16-11l ( 4)

IM·20 (] )
20-00 (2)

South- 10-14 (l ) - 0507( 1) 19-21 (1) 21-94 (I)

"n M-Oll (l) 07.()Q (1 ) 21 -O:! ( 2) 00-03 (I )t

Bra l il. OS- IO ( 2) M·13 (1) 02 -OS ( 1)
Argen- 10-12(1 ) 13~1 5 ( 2)
tina . 12·0 ( 2 ) 15·11 (3)

Chile &: 13~1S (3) l7·tl,} ( 2)
Uruguay 15~lfl (2 ) 19 -00 ( l)

It.-Ill (I )

\l e· OR·IO (I ) 1~ -17 (I) ()()-.()f,( l) Nil
\turdo 14·16 (I ) 11 -11,} (3)
Sound. II,} ..OQ ( 1)

Antarc- O~-Ofi (I )

tiea 06 OR ( 2)
OIl~lI (I )

Contest Calendar [from page 74]

Det a iled information about this one will be
found in Louisa Sando. W5RZrs YL column in
the Janua ry issue.

co WW OX SSB

Starts : 1200 GMT Sa turday, April 10
Ends : 2400 GMT Sunday. A pri l 11

F ull ru les wi ll ap pear in next month's issue.
No rule changes antici pa ted but a clarification of
the rest period might be in order.

It is not the intent of the rest period to handi­
cap the operation of a stat ion but ra ther to limit
the operating lime to 24 out of the 36 hour
contest period . The 12 hours of non-operation
can be taken in one or two periods. at the be­
ginning. end or during the contest. T he two
period opt ion need not be in two equal periods
hut any combination that will equal a minimum
of 12 hours.

A few of the " hot shot" all banders d id not
want to he limited to 24 hours of operation but
the majority of contestants were in favor of this
rule.

Basically the rules in the SSB contest are the
same as the \v\V DX contest. except that pre­
fixes are u...ed as a multipl ier instead of Zo nes
and Countries. C red it for a given prefix however
may only he taken once during the contest . and
1101 once on each band .

It is recommended that a sepa rate check list
of prefixes (as they are worked) he ke pt in
addition to your log.

Inc identally. official log form s are avai lable
from CQ and a s.u.s .e. will fill you r request. ( In
a pinch yon can lise your leftover W\V DX
shee ts. )

Ed Note

We didn't do so good for the C .W. week -end.
condi tions were rather errat ic. especia lly on 2 1
me. and im poss ible on 28 me . However 1 hesitate
to predict that scores will he lower thi s yea r. a
good contest sta tion somehow always manages
to come up with a good score . It was gra tify ing
to hea r the activ ity on 160 but the pick ings were
slim. (Except for W IBS )

It's too early at this writi ng to have m uch of
a Claimed Scores list but the fo llowing few
will give you an idea of the trend.

73 for now. Frank . \V IWY

Shielded Ignitions UTa", page 32]

and got quite a jolt. A jolt from a 12 volt line?
There must have been something else running on
the line too. I happened to have the walkie
talkie in my right hand and was gripping the
cable with my left hand. The tighter I held the
cables. the louder the noise . (Normally the tip of
the walkie talkie antenna is used as a probe.)
Obviouvly the low voltage lines were radiating. I
shielded these lines and for the first time in years.
I had no Ignition noise!

During a recent trip to Los Angeles. I visited
the Estes Engineering Co. in Gardena. Cali­
fornia. to meet the designer of the shielded
ignit ion kit. T hey make kits for any thing that
radiates: cars . boa ts. tractors. airplanes or
scooters . The distributor is Webste r Man ufac­
tu ring. 317 Roebl ing Road. South San Francisco.
Ca liforn ia. •
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RTTY [from page 80]

lerins on RITY by W IAW wou ld serve only
the RTfYers, few in number when compared
10 the single sidebanders, for example. This is
true, if you only cons ider the number of ama­
teurs who might directly use this part icula r
service. If you stop to consider the num bers who
cou ld use this service indirectly, you will see
our point. We are speaking now of the D RS
system.

It has been suggested that the RITY~OBS

station send bulletins that have been ma iled to
a ll OBS stations. This is inconceivable to the
RITYer for two reasons: The important news
would be sta le. and the time-consuming punch­
ing of tapes by each and every RTfY~OBS sta­
tion would be inefficient use of time avai lable
for amateur radio.

Look at it this way: If each ORS station could
tape RlTY bulletins from WIAW, these tapes,
and the corresponding page copy, would be
immediately availab le for re-transmission on
other frequencies and by other modes, such as
by 'phone, This would be efficient use of time.
The news would be "hot:' and the overall ef­
fectiveness of the DRS syste m would be in­
creased ma ny limes. We would sure ly have many
more OBS statio ns as the result. W IAW would
thusly serve a much grea ter number of amateurs
than it does at present. 73, Bryon, W2JTP

Space Ura", page 77J

The satellites which should be heard with the
least diffic ulty are those which transmit c.w.
beacon signa ls. These signa ls ca n usua lly be
identified by their steady tone when the receiver's
beat frequency oscillator {b.Lo.) is in the ON
position . Telemetry signals may be somewha t
more difficult to receive . since telemetry data.
in most cases, is transmi tted for brief periods
upon comma nd from the ground. Telemetry sig­
nals usually consist of two or more musical tones
being transmitted at the same time. or in the
case of the Russian COS MOS satellites, of a
series of dots and dashes of different length .

Inclination and period data arc included in
the listing as a further aid in ident ifying sa tellites
from which signals can be received. The in­
clination is the angle that the satell ite's orbit
makes with the equator. If a directional an tenna
is being used to receive satellite signa ls, the
inclina tion da ta can be used for determining the
direction from which the satellite's signal shou ld
be heard first. The satellite's period is the time
it takes, in minutes. for the satellite to comple te
an orbit. Hy timing reception on successive
orbits, it is oflen possible to iden tify the satellite.

Table I contains freque ncies that a re expected
to be used on satellites that the United States
plans to lau nch du ring 1965. The list is by no
means complete. and some changes in frequency
may be made before actual launch time. The
list, however, can be used as a guide as new
launches are announced.

•

73, George, W3ASK

LISTEN TO
ANO IMPROVE

YOUR CW
A MUST FOR
[VERY CW
OP[ RATOR

Us. "",th any ham transmItter
or n a nscevee. Simply con­
nects to transrrutter and re­
cewee. Use as a code practice
OSCIllator.

-I

DELUXE CW MONITOR

. e
4 .

•

Only

$29.95

F or f urther

A long-needed item in the Ham fra ternity. The CW
Monito r allows t he beginner and experienced CW
opera tor to monito r his CW tra nsmiss ion. Helps
improve his "fist" and rhythm in sending the code.
May also be used as a deluxe code practice oscilla ­
tor. Expertly engineered - fea tu ring a sta ble tran­
s istorized osci llato r and diode keying circuit ry .
Requires 9 -volt ba tte ry - (less batte ry).

AMATEUR NET $29.95

Ai . hown in Dec. 6 4 ca. p . 31

N ew Low cost herm etica lly sealed trans­
fo r mer s for D .C, to D .C, con v er ters. I d eal
f or m ed ium or low power m obile.

:"low IIr rar In,l tw"llf rl,lIoo ran
~ tunabif . u llbnled ham re ­
l"t'hfU with.

Model Vortage · Current (rna) Price
85 800 225 $19.95

300 300 185 9.95
25· 10 250/100 175 / 20 9 .95
120 120 100 8.95

' All ra t ings shown a re for 12 v.d .c . input.
Write for free brochure.

S YDMUR
1' .0 . /lox 2j .1Iid u"O(Jl/ SIIII ;on

Ilrook/YII , I" e n ' l'ork 112.'JO
•
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WHY GUESSAVERT IF U
CAN TUNAVERT?

)J odf h for 1&0 10 10 IU"I ..u . ~ ln&1f bind III Irlnol.tor
ron...-rter.....lIh larl r rlUhralf'<.1 ,lIalo. 6 · 1 -nter l un l nl .
mute roIHlt'<'Uon. 11",' 1<11'< 1. 1'00'1.1"1 $.,.95

NOW COp y S. B. &. C. W. l
T Unl \'frlrr wllh p,'rlll.hlll l )' I" ,, ~,I H .~· ,(t , $2<1 .95
Spf'CI I I 1.1''. InJt'<'II"" 01",1..1. ~ ,') .-, or :!6:! KC Eu , fnr (l.Y.
front fnt! $2<1 .50 W ll h II .I" .U. $29 .Sll

TRP.50A All lran.hlnr jolt ".11
polln IUPPI.J' In,l :Li

Witt lIlodu lltor o:omblnallon . $M.st
weue:

HERBERT SALCH &CO.
W OODSB ORO, T EX AS

!ohde In t ·,!'!..-\,

TRP TUNAVERTER!

NEW

GAUXY [L[CTRON ICS
: 10 Soulll 34th Sl r,et I
I Council Bluffs, Iowa S[ NO f URTHER INfOR MATION ON :

: CW MON ITOR HAMICB CO MPRESSiON AMPLIfiER :

: NAM( I
: AOORES S :

I CITY I

r I
chee k nu mber 53, on page 110



llBEAMED·POWER" ANTENNAS
and ANTENNA SYSTEMS

You too-can enjoy world renowned T E LR EX
per for mance and value ! Send for PL65 con­
densed data and pricing catalog', desc r ibing
the lowest priced antennas on the market, in
relation to materials and performance ! Ex­
panded data sheets - including your f avorite

ba nd, are also a vailable.

F or f urther In formation , cheek nu mber-

COMMUN ICATION SYSTEMS

rex LABORATORIES
ASBURY PARK 25. NEW JERSEY, U.S.A.

.fa. o n pallt' 11 0

SINCE
1921

with a eo
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

..-..,-

•

For Al.l. A",a1tur Trl nl .
III IUett. Gua"lnl"d 10"
600 Wattl AM 1200SS B
P I ·N t t It Lhk F ..d .
U.Ill. Nu t . Wu t llerpr..t .

A BREAKTHROUGH
in RTTY converter design

i"'"O \\' - a low prfced unit Iu r the Ilt' r l'ion wh o
wants tn put h is HT T Y printer to '" ork co py ing
n ew s a n d ",rat h pr
(o r the -e rfou s RTfY e m h u- dast ", h o wa n ts
a fl ex ihle unit,

\VAI.TEII I.AIIOIIATOIIIES T -I
FillI"rh·!"!" Teemiual U n it

1. ' 0 torohls 10 adjust
2. Copies sta nda rd and n a r r o w shi ft

automa riea lly
3. Receiver tuning not f' r it if'al
l. A q ualit y un it in kit fo rm

$ 5 4 .00 ( postpai d I
California residents a dd 4 % sa les ta x

~'uht"r l .nborutoril"!I 1't.0. Box 2382
lCiH'..,.i(I(" ~ Ca li f.

Reducn Intlrlennu ana
Nt l" . n All M. k.. Short
Wa.. RH . in ts . Makel
W... ld Wi d. RtctaU..
Str,n •.,. CI,ar.,. . 1 All
8a..d. 1
Complete ...1101II'n lotal h'n&th 102 ft . with 9' ft . a r 120bmbal­
anced twln ll nc. II I - tm pu t mold«S rt . on . nt trap•. IWt. 3 oz. I "" 1
:;" lon.l l. Vou jUlt tu nt 10 det ln d b.nd for beamll ll.e Ttlu lu . E ll; ·
eenen t te r ALL wor ld·"idc Ihou-lIIu, f l'u lun and . m.tll'lIr
t rtn.mlttll'' '. F or :\O\"lCE ASn ALL CLA SS A)IATE (;R8 1 SO
EXTRA Tl:S E RS O1t OA DOETS S .:£DEO I E ll m ln. tt. 3 '!"Pt·
r..te .nt",n.. 'II1th 1!'1 tll'II11'nt plI'rformant'# cuar.ntll'll'd. IM• • • e te ­
UIUI t ... Fun,. H. i. lllMr....d. 1 :\0 II A YWlIlE JlOl ' 8E AP­
I ' E .\ RASt · E I E .\ :0: r I xsr .-\1.1._\ T IO:'" ~ l '(lftlp lett Inlt l'ur Uon•.
;3-tO ·!O -I:i -IO mll'tf"r bandl . Complf"le , _ S15.95
~0 - 20 -1:i -l 0 meter . 3 t - ft. (bnt for 1 1'1) . Complde SI4.U
S E NDO NLY 53.00 ( ~ lI h . I II. .. mol . nd p., pOllman bal.nro COD
t. IUA po ~tllt on . rr lfll 0 11' If"nd full nnce roe pall paid dell",r, .
Ftte Infarm.llon on olh..r .11 b.n,1 . nt ..nll il. IRQ -6 met..n . II'IC .
_\ n ll . blf" onl,. f rom
WE STERN RADI O • Do" t . AC· 1 •

I'-o r further in format ion. c ht"C.'k n umber 18 . on pIce 110

F or f urther info rmation. c ht"C.' k nu m ber n. o n pI Ke 110

11<: II<:

Teletype Freq uency
Sh if t Conve rte rs

M d I ev S7 I,,, tub' l S 75.00
o e .. with tub.. $135.00

FOB 1.I .C., N.Y.
SPERA ELECTRO N ICS

37·10 3:Jflt St ., LIMIt hi_nil Cit,. N. Y.

==- 6 )w

- To P;". 4 - 5

Fig . 2-Simple power 5I..pply used to power the 40
me ter regene rative recei...e s. The powe r t ran sforme r
p rov ides 125 v.c .c. ot l S ma e nd 6 .3 v ,e .c. A Sio ncor
P5-S41S or equiva le nt may be used . All capacito rs ar e
in mf a nd a ll resistors a re o ne watt. The d iod e, CR 1•

may be a ny unit with a 600 p.l.v. rating.

Simple -Ge n Ifrom page 30]

band edge at zero on the dial by adjus ting the
tri mmer across the tuning capacitor. Push the
power supply at least one foo t away from th e
receiver or you will pick up hu m from the
fie ld of the transfo rmer. Don't Iry to build the
power supply on the same chassis. If you use
ba tteries. use a Lantern type battery # 941,
Ray-O-vac, and it will operate the fi lament a
lung time. Any small 45 volt batte ry will take
care of the plate supply. Just don't get one of
the tiny ones if you want it to last. Both of
these batteries can be slipped into your hip
pocket if yo u are crushed fo r weight board ing a
pla ne. Have fun; I did ! •
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Homebrew Slot Antenna [from page 2fi)

If a th ird di rec tor is desired. cut it to 35 14 .. and
space it 16" out fro m the second director. Of
course. a longer boom is necessary here.

Fasten all clements. including the slot. to
the booms with long screws through the boom
and element. then a lock washer and wing nut.
T ighten down enough to slightly compress the
% " tubing used for the elements. The spaci ng
on assembly is determined by the slot element.
and the entire structu re becomes rigid when
fastened to the mast with U clamps.

Feeding

Fed with RG -I I coax as specified. the S.W.f.

is better than 1.2 to I even dow n on 143.46 me.
which is our ~ IA.R S net frequency. The design
frequency of th is slot element is J45 me, ac­
cording 10 article. so it's qui te frequency tolerant.

On comparison test wi th a three element
beam I was formerly using. the average repo rt
was at least plus 3 db from the local crowd. The
biggest surprise. however. came on recep tion.
With the same equipment. fe llows I could never
copy before on our net came in loud and clear.

Consider ing the cost. which in my case was
zero. since the aluminum was scrounged and
I had the coax. I'd say that the Brit ish have done
il again. by Jove. If you work two meters. and
share my respect fo r British ingen uity. put up
a slot and hear the difference. •

Need A V.F.O. [jrom page 25 )

Normally. a broad tuning range is not com­
pat ible with optimum performance.

After prope r feedback. is chosen. tem perature
compensation is accomplished by standa rd
methods illustrated in ama teur handbooks. With
the uni t shown, the author has achieved opera-

'.
..L J1 2 N247

Fig . 2-Circuit of a stable tra nsistorized v.I.e. As ell '
plo ineod in the te ll t and shown in fi g . 1, the sta bility
is co ntro lle d by the location of the tap on the oscilla to r
coil, the va lue of C1 a nd the va lue o f the sup ply vo lta ge.
The mecha nica l construction methods, a s always. are

e lse importa nt. More detai ls are g iven in the te xt.

-KEY

I ,

- ,, ~ ..,

~ llt~ ,<,1."

UIlIU Ii UlI'.l1\UlIl',S
t9i..')'"~-!..:.::.:--_.- _..--" -- .............. -.:~.......• ::.

s . .. mlnua l DK71 ~r"" <'OIl><l,1 . ..It(' h,...
..-l UI 11."' r' ..h.r...t . , l.t,", I not war..r
• • -ll.. h " r . llnr . 1 lie .., SO o h m 1m_
JIf'd.n«'. \ "$ .....1' I...... th . n 1.0 5 I . t 1M me
l""l.Uon 1I' , ••t • • lh ' n 50 db . , ~ ....." . n d, t... t h . n 110 d b +. 3l') In(' Wilh d i.1
pl. , nd knob WI 10 0It. Sin , " "' d l• . "
I ' . " d p.

NEW MANUAL
COAXIAL
SWITCHES ••
(Not Wafer Switches )

DX71.2.•In,l. poI.. , dou.b!. lhrow 112.7 :1
nX?S_". •I~I. pol., lb. .. t hrow \12.7:i
DK71·S, ~n.l. pol. , I I. throw _. 15.75
DK78·T. tun"far -cr' uv•• •Wltch $15.75
Av..,. bl. With t ypes BNC, TNe. N and C
Coe.xl. 1 Conn.cton.t IUl'hU,. b!a'be, C'OIIU.

Prod uct.. at your d••Ier or write :
DOW-KEY COMPANY

Thier River Falls, Minnesota

F or Cu r thl' f" infurmat ion . cheek number 25 , on p uge 11 0

For f u r t he r information , che-ek n umber 26, on pUk e 110
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..... _- .. .. • • • .. ..
Area Cade 215·224·1740 • Area Cade 215·887·7350 • Area Cad e 609·963·2100

" HAM" BUERGER

Buy AT HA~ BUERGER'S

f:kclrollic G fJlIipm l'''' :J);j/rit"lor

RICES MILL ROAD AT GLENSIDE AVENUE' WYNCOTE, PA., U.S.A.

Top Trades on HALLICRAFTER From

W3BAH

SR·150 $650.00

SX-117 $379.95 HT-44 $395.50

... .. ... .. - ~-. . ...-_...--......... -....
For further inform a t ion. check number- H . on pRICe 110

F or fu rt he r infornuttion . check number 46, on p Rit t" 11 0
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471 1 SHE RIDAN RD.• CIIICAG O 40, ILL.
4700 Crenshaw Blvd .• Los Angeles 43 . Cal if.

EASY TO LEARN CODE

ENDORSED BY THOUSANDSI
Th. Instr utl l rrl llh Ced, TeI cher IIt"'ll17
ta llf'o the tllaroe of In oPtflIO, -lnJtrurtOf I n d
nlahl" In)'1Hle 10 learn end mutt'r l"OIle with­
out fut t twr Inlnan"... Toolaln.iI of .U"."",,­
ful PlH'ralon M"" " ' l"q ul ' ",1 1M ('(k~ " _Uh I"" I' l t ructa. r. ptl Sp.
tam. Wrll ll lod.,. tor full pa rtl r ula" and roar"nl""l , ,,n l,1 planl .

It It Ull' Ind plu u nl 10 Inrn or InerUI"
IpHd t he mod"rn . al'- . lth an Inltr ueta. "P"
c.da TII ,,""r. Eu " n"nt for tM btoclnn"r or
'dnrM"fll I tud"nt . A q UII'll:. pnrtl...J and de­
p"ndabl" m"lhod. An n ,hle tap" f rom bl'cln·
nf', '1 ,Iflh,h"t to I)ll iral m"nu'" lin all lub­
J« II. ~Pff'1 ra"cf' ~ tll 40 WPM . AI.a,.. rUM.
no QRll . Mill hu tn, _f'On" I""d t il J'Ou.

For f u rther info rma t ion , eheck number '-5. on page 110

. : • • • • • • • • • 0 .. ..:.

ILEARN CODE
•I THE
i MODERN
•

I
I ATKO

WAY

Literature
Available

Mod.1 A ,ompl... 0. ;U.",o"d. 54950I
Mod~1 8 id entico l to mod.1 A . JlC e-p l 53950 I
(ontoi". no Ion . source or speoke r.

AUTOMATIC TElEGRAPH KEYER CORPORATION I
275 Modison Aven ue, New York 10016 ,.". .• • • • , • • • • • , • • • • • "I"



CONVERTERS & PREAMPS.
GO Ihru U2 xre.

Write l or IIterllur,
PARk S ELECTRONI CS . Rt. 1 • BEAV ERTON, ORE,

tion in a mobile transceiver that satisfies even
the most critical operator.

The circuit shown in fig. 2 uses type ZNZ·,n
transistors. Although these work quite well. mo re
expensive types in the osci lla tor. Q t , that would
produce highe r ga in. would require less drive
signal from the feedback loop and would thus
have less distortion"

The oscillator coil form used W<lS made from
a paper base phenolic material I)i " in diameter
and 3" long. The coil has Z4 turns and is wound
over I ,. length. with the same length of the Y-i"
brass slug. The ta p was loca ted 6 turns from the
cold end. Na tura lly. the size and material of
the slug affec ts the tuning range a nd shou ld be
chosen by experiment. •

Antenna Zoning Urom page 53}

upon property. Since some towers are used as
antennae this wording was accepted.
Free standlnjn Antenna not attached to a build­
ing.
Pre-existing: About 20% of the 156 hams in
town had towers and some on temporary perm its
under the old ordinance. All were inspected and
OK'd.
lIeh:;hts:
J6 ft. The maximum building codes would allow
for safe roof structures including beam antennae.
21 ft. (A I ) T he average height for an 80 meter
vertical antenna (No Beams ) for roof structure.
(A2) A sa fety measure for adjacent property
for ground struct ures (lowers) near lo t Jines.
45 ft. T he average he ight for towe r pe rm its in
the past was 40 ft. and 5 ft. was added for the
antenna.

Obviously. the subject of zoning is too com­
prehensive to set-up one basic formula which
would encom pass all the conditions o f every
community. The above materia l represents no
legal advice bu t merely is an a ttem pt to cla ri fy
some of the mystery sur roundi ng zoning and
provides a basis for so lving one of ama teurs
big problems at the local level. •

SPACE AGE
ELECTRONICS!

infor ma tIon ,

?1.Rw!
CPR SPEECH COMPRESSOR only $ 14 .9 5
• T RIPLE average power

o u tput
• Mounts on panel connector ,
• Pow ered by common
batte~

• Compression level adjust-
able _. .I.

DP-4 2M/6M fREQUENCY DIVIDER ... only $6.75
• One feedltne runs UP tower
where OP-4 feeds separate
2M & 6M antennas; second
DP-4 in shack combines cut­
puts of 2 & 6M transmitters
• Loss 'h db max • Power
200 watts • Waterproofed
SO 239 connectors unless
o t hers specified

FL-2 2 MfTER BANDPASS FILTER only $6.95
• Reduces spurious signals in receiver or TVI from
transmitter . 50 ohm impedance . Loss 1 db maxi ­
mum . Powe r 100 watts . Signals below 130 me and
above 155 me attenuated more than 25 db • SO 239
connectors

( Flwida ,"id.lIh hlelud. 3-,. ••1" tal)

COMMUNICATION COMPONENTS COMPANY
P. O. Bo ll. 872 1 Orlando, Florida

URGENT, NEED IMMEDIATELY
Ve ry h igh prices paid. Freight prenetd . AN/GRC: PRC:
APR: APN: ARC: AL T : U RM: UPM; TS . We alAo buy
all milita ry a nd commercial test. radar, and eommuni­
cation equipment.
CALl 4 COLI.i:CT. IT COSTS YOU NOTIfING TO
IfEAR OUR R IGIf Of·PER.

SPACE f:L ECTR O:"'ICS
4178 Park An.. Bronl:, :'\. " ". • 42ln C Y '~JOO

For

' E SMART-SUY AND SAVE ON THE PUN
THAT fITS YO UR POCkEr'OOK

Plan I-Best terms-no finance cnaraes - nc trades!
Plan 2-Best Cash Price- No Trades!

" Don't Dela,-Write Today"
Orake-aa IIletaIters-Hammart und·ronnson

Ampex·Son,-Norelco
Na tlona l-SB E-Swan. etc.

WILLARD S. WILSON, INC.
405 Dela ware Ave.• Wilm ington. Delaware 19801
Es t . 1920 Willa rd -W3DQ Tel. 302·654·5344

GnEE~ '"~ I)A\' IS U~lITED art" one of the largest
amateur electronic equipmen t manufacturers in the
U. K. During 1965 slime of their IfF·UHF anti 5SB
equipmeut will lit' marketed in the U.S.A. and they
invite e-uquirles from distributors and Ama te ur Rad io
re tailing houses wi th a view to ha ndling th is equi p"
men t. (;UEEN & I)AVIS LTD., Hom sey Hoad,
Lond on N.7, England.

Touch-Key Extension Urom page 59]

circuit and Touch-Key relay connections. if
your electronic key satisfies the fo llowing con­
ditions :

(a) T he common paddle connec t ion is
grounded.

(b) One of its straight key terminals is
grounded.

(c) Touching the dot and dash connections
together. without grounding. produces no action.
This can be determined by trial.

If your key checks out on all points. return
the Touch- Key outpu t common line through the
rear contac t of the long-dash reJay a nd grou nd
the relay's movable arm. as indicated by the
dolled lines in the sche mat ic. This will disa ble
the self-comple ting circuits during long-dash op-
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F or f urthe r in for mation. cheek n um ber 42. on p aKe ItO

:····BARRy ELECTRO NiCS· · · · :
• Cnllln '!' 5 IJJ ( R-3SS/ U R R) Receive r S~O .OO . •
: lI t" illh LII r Sco pe Model OL-I (W I R E D) with bu ilt-in ·
• RF Thruhne A d apter 44 .95. •
• tl kLoL TV-7/ U Tilhe' Tester \ 115 .00; Hicko k ~H Tu~ :
• T este r 50 1 1~.OO. •
• OS·8/ C O 3" Scope 1.\5.00. •
• SUII('r lur Triple ( ia nII- . Motor D ri ven I' o wcrsuu M odel •
• .lOMe 1J6-3. B ra nd new/boxed 5 150 .00. •
• H r " It"1t l'a ("Lard MOI..Ie1 :WOC Audiu (hci ll:ltur . 20 to •
• :!on.lllltl C I' S. New 575 .00 . •
• 'h lr l) llf" T ape Splicer with invn ucnons. Drill-. cartons .
· ~ .9S . •
: i""i f"".ronln 10 Me ter Mob ile Antenna {al so C 027 M es. •
• use ). Ne w boxed . Sale price 58.95 . •
• :"t'w Indu o; . r la l J " I'f)('k("t SCOI)(' by waterman. M odel :
• OCA·ItA. \ 2J..I.9S. •
• Ameeo M odel PCL N uvistor Prea mp, 6 thru 160. •
• Scaled boll . Wired . Sa le price \ 22.00. •
• Gt"neral Radio ty pe 50-A 40 Amp Va riac (5 KVA 0 to •
• 13.5 VAC . Ex cellent ti5.00. •
• Th ullladnr Prate T rllm form er . Prt : 220 VAC with taps. •
• Sec : 3S00 vcr (" 2.7 A mps. 5tl5.00. •
• n .p.n.T . Antenna Kn ife Switch . H eavy Duly n.7S. •
: 10 KW. n.p .n.T. 'I)C1Iln ~nlf"llRa Rf" IIIY. (S300 value) :
• Only Sl !1i .OO. Orta. boxed wllh book... . •
• Ke~hlor Sale : 1500 O hm Ifi 50 W Adjus ta ble W ire .
• W o und ~ 045(0 ; 2500 O h m. 50 W . A d j. W .\\' . @ .4St'; •
• 26 O h ms 50 W . WW resistor fir .4St'; 800 O hms 10 W . •
• WW resistor 11 .10t'; O hm ite t 75 O hm s fit 100 W . WW •
• res tstors (fl .60r each . •
• lI f"a , 'y I)ull G ua rdlllR Nt" lay Model G 321 27 .95c" . •
• G uardia n ..neetr fe #30587 (1 200 Ohm) Relay ri! 5 1.00. •
• ;\t1l"ro·~lInlaturf" Coax Cable (52 Ohms) (gu age of # t 4 •
• wire) .04(' per foot. •
• Rou olt". o -xteter I)'pe 170A (30 10 200 M cs) 5 17!1i.00. •
: C u lf" Decade Resistance BOll. 5 ranges from .1 to t I . :
• III O hms. S im ila r 10 G eneral Rad io type 14J2·N. •
• N ew in one. pckg, ~9_~0. •
• Dumon. type 185A (like-new) Sweep &. Square-Wave .
• G en . 57 !1i .OO; Dumont M odel 330 E lectron . Swilch . •
• 579.50. •
• Galu) 300 and matching I'SA 300. W att Transce iver. •
• Com plete. Ready 10 eo. 5169.95 with VOX . •
• Sale. we pay posta se in 48 Slates o n ARRL H a nd book . •
• SJ.30 /Radio Amateur Callbook USA 55.00. Foreign •
· S3 .00. •
• Silicon Itecfifi t'rs: f>OO I'I V (jj I Amp. @ .36r ; 8110 PI V •
• @ 750 Ma . (jjl Afit4 ; In lots o f t OO. deduct 10% (lots •
• m ay be milled). •
: Silicon Boa rd A s-.em bl): Ten 600 PIV siucons @ 1 •
• Amp. wi red in ser fes . Re ady for h ook-up ~.9S. •
• V lln tron- 300 W all I'EP GG Line ar Amplifier . Brand :
• new. orig, carton with blt-in II~ VAC P wr Supply• •
• 10 th ru 80 meters SIo9 .00 . •
• t:!ma C' SK -400 A ir Syste m Socket (less h ardware ) $6.95• •

• •• •T u nES . . . We h ave Ihe biggest & fines t name
• brands o f tubes in the USA! Fo r exa m ple IH 1A •
: I(J 5J .8S; SIS (a ' 54.30 ; 832A ((j 57.75; 8nA ( I :
• S4.95; I166A f(f 5 1.70; 572 B ((, 5 11.30; 57~A (/1' •

\ 14.30 ; 3·tl)OOZ (it 5 111.00; 4CX lOOOA fa
: SI3S .00 ; 1616 (" 5 1.00; 162.5 (" .601" ; .5U4G B /{I :
• .7!1i.. ; 4X150A ((r SI1.00. Thousands of other •
• type!>. IV,.jtr /0,. quote. •

• •
: COME IN AND BROWSE. MONDAY TO SATUROU -MON. :
• TO FRI. 9 to 6. SATURDAYS 10 to 2 PM (f r ee parkinl on •
• Strut Sat.) Mon. to Fri. par1llnl lot 501 Broadwa,. •

I
1 n AKKY EU:Cnt O :'ll ICS U U · T . C·2
I 512 nIW AU""·AV. !"lEW VOltK 12. N . V.
I W AI.K EIt !Ii·7000 (A lt to:A c o n ..: 211 )
I,

RTTY From A to Z lim", page 58J
has probably already noticed from a comparison
of their respective block diag rams. T he first
added d ual stage (V;I_\ a nd V :\n ) is a n inverte r
stage. The second added dual stage (VHand
V u.) is a trigger and clamp stage. Original credit
for th is circuitry goes back to T . W. G reger.
W 7HJC .Jz This added ci rcui try in the W 2J A V
co nver ter is perhaps the most im porta nt feature.
which gives it the abilit y to copy o n mark only
o r space only . This is a very des irable feature.
almost a must in any modern termi nal unit . The
probabi lity o f los ing both the mark a nd space
signa l a t the sa me time in a crowded band is
cer ta in ly not as great as lo sing one or the other
a t a time. W ith the ability to copy o n one alone.
you can lose first one and then the o ther a nd
keep right o n copying. The W2J AV converter
has been. and still is. a popular converter . It is
simple. inexpens!ve. a nd easy to bui ld . It will
copy shifts that a re less than 850 cycles b ut
wi th di mi nishing success as the sh ift is reduced.

N ex t month the au thor wi ll cover in deta il
how these converters work. traci ng the action
all o f the way through the respective converters .
It is suggested that you read the original a rt icles
between now a nd next month. if they a re a vai l­
ab le . since it will he discovered next month that
we use a so mewhat d ifferent approach from that
o f either of the original authors in co vering th is
material.

I: RTT Y. June. t9~6. W(,AF.E.

[To he ('olltillued}

eration. thus providing more exact control of
dash length .

Circu it Connections and O perat ion

Note tha t th e co llec to rs of Q:I and QI in the
T o uch-Key arc con nected to the relay coils in
the Rel a y Unit. "l he lo ng-d ash ci rc u it can there ­
fore be added to the rela y section. witho ut d is­
turbing the Touch-Key itself in a ny way.

Refe rring to fig . :!. the bias developed across
C RI improves the temperature stabil ity of the
transistor. 01 ' Resisto rs R 1 and R;! may requ ire
slight adjustment to obtain best o pe ra tion of the
relay. hu t the two should be kept equal in va lue.
Capac itor C I in troduces a short t ime lag o n rel a y
closure. 10 preven t opera tion d uring po ssibl e
"o verla p" in dot-dash keying. which sometimes
occu rs. A small dela y on rela y opening. provided
by C:!. was also fo und d esirable.

The new rela y ma y be se t u p si mi la rly to
those o f the Touch- Key. except that contact
spacing and spring tension can be greate r. as
rea lly high speed operation is not a requirement.
Further a ttention sho uld be given to the rear
con tacts . if you pla n to lise the m as suggested
above .

For amateurs who are land line tel egraph op­
erators as well. here is a n opportunit y 10 try
your electronic ke ys o n the wire ci rcuits. using
the "other" code with its long-dash cha racters . •
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nund 'f '\'ulIrs ,·l f T\' C:l nu · r n Kif
II ..-r ..• 't ' s ! - " "t·rt·d For TI...•

' .'i r st Ti ...... ' .'rom f ;lIfI"uu'!
• Single Unit Scanninq and Focus Assembly,

··III~I KI 'I' ··
The fint fully transistorized TV CAMERA KIT

It is s o simple to make BECAUSE:
- Comprehensive step by step fully ilhutraled

instru ction book. including bcste Camera Theory.
• Widebgnd Vid.a Amplifier w ith only one

tuned inductor. No sig n a l qenergtor or spedgl
test equipmenl required.

• Unique prlnted circuit board with each com.
ponent clearly morked.
including Target connector.
Th... are the Star f.alures to ensure good pte­
lures from your DO-IT-YOURSELF TV CAMERA.

YOU CAN USE YOUR OWN TV
TO MONITOR TV CAMERA.

W. will oHer you in the ...e ry near future a low
priced VIDEO TAPE RECORDER KIT.

BEUXIT COMPLETE WITH VIDICON 5251.90
ASSEMBLED - 5295.00

Lens purchas.d with kit 539.50 extra.

For fullinlormation write to:

" . ,t . . ... ";.\'T,.;.U'.U!mS
Dept. D

32 EAST 22nd STREET. BAYONNE, N. J. 07002
DI.trlbutor for Beulah Electronic•• England.

We al.o cgrry 3 completed models of Vid e o
Ca rne rg s _ Plu , a full lin. 01 Vid e o lens.s end
ecce..orie. . Subject to price change.

All Shipments F.O.B., Bayonne. N. J.

F or ru r thl' r informat ion, ch£"l"k n umb£"r 34, on p RICe 11 0

o
o

C)

GREENLEE CHASSIS PUNCHES
~I ak e accurate, finished holes in I V! m in u tes
or less in 111 ("( 01 1, hard rubber and p lastics. No
tedious sawing or fi ling - a few turns of the
wrench docs the job. All standard sizes . . . ro und .
squa re, key, or " 0 " shapes for sockets, switches,
meters, etc. At lour electron ic pa rts d ealer.
Literatu re o n rcqucsl.

GREENLEE TOOL CO. lrRESILEE
2028 Columbia Av... Rockford, Illinois

For fu r thl'r information. c beek number 35 , on p ag e 110

Ham Shop
AdvcrU slnr Rates: Ncn-ccmmerctat ads 1 0~ pc r word In­
CJ Udi " ! abbreviati ons and aceresses. Commercial and or­
ganita ion ads, 2S~ per word. Minimum Charl e $ 1:00. No
ad will be pr inted unles s accompanied by fUll remittance .
Closiol Date: The 10th day of the second month preceding
date of publ ication. . .

Because the advert iser s and equipment contained in
Ham Shop have not been investigated! th e publ !shers of
CQ cannot vouch for the merchandise lis ted ther ein.

NEAT, Inexpensive. eyecatching aSL cards. Variety of decals.
Ca talDI, Samples Ilk . Sacandaga Press, Broada lbin, New York
1202S.
QSL CARD S, the latest sensation, $2.50/ 100 Comic Monsters,
plain, fancy and pe rsonaliZed . Samples 10 cents. Student Press,
BOil 42, Bethel, Kansas.
QSL CARO S!! Samples 25¢ (refunded)_ Sac kers, W8DED, Holland,
Michiaan.

PU STIC HOLDER frames and displays 20 QSt ca rds. 3 lor $ 1.00
or 10 for $3 .00, prepa id. TEPABCO. Brown Ave ., Galla tin,
Tennessee.
NOTICE! finest QSt ' s for less, believe us! New cata loa 25(
(refundable), liberty Press, 4339 Prospect, Ind ianapolis , Indiana .
FINE NEW BOOK: 4000 words, German-English for Hams, SWl'S
Send $ 1.10 or 9 IRC's; Chr istian langeri, OE9Cl l, Dornbirn,
Nachbeurstr. 28 . Austr ia.
HUNDRED QSL' s: $1.00. Samples, dime. Meininger, Jessup, Iowa.
QSL's , .• CB ca rds • . . Free samples ... r umcr etter s . • •
Mart ins Ferry. Ohio.
QSL' s, Samples, dime. Print Shop, Corwith , Iowa.
CREAT IVE QSL CARDS free , new cala log and samples. Per sonal
a ttention given. Wilkins Creative Printing. P.O. Box 787-2,
Ata scader o, Cal iforn ia.
QU' s Samples free . littl e Print Shop, Ball 9363, Aust in . felas:­
RUBBER "STAMPS--,-orOSL- CardS:- Kits avaifable. Fr ee sa mple tm­
p ression~. ~ & R Stamp Co., 50 Gera ld RC!.:, Ra ntoul, Illinois.
QSL CARDS $2 .50 per 100 in th ree co lors. Sam ples and catalog
free. Ga rth, box SIC, Jut land, New Jer sey.
QSCCAR OS. As low as $2.50 per 100-:- Sam"p'"""' '<free. RadIOPre ss,
Box 24C, Pitt stown. New Je rsey.
QSL', 3-color glo~sy. UW- $4 .50-. Rutgers Varl-typing Service.
Free Samples. Thomas s tree t. Riegel Ridge, Milford, N.J .
QSLs sWl s -h 'COMSTSamp le assortment approx imately 93/..¢)
covering desilj:ning, planning , printi ng, arran ging, mailing , eye.
ca tching ccrmc . seda te. fantabulous. OX·attract ing. Protopay,
snazzy, unpa ragoned cards. (Wow!) Roger s. K8AAB. 961 Arcade
51., St. Paul 6, Minn .,;;;:;;:::o;"",;;;;:-.= ::-
QSL' s Samples 25¢'- . Rubber SIamps; Name, Call-. Address, $ l:55~
Harr y Sims, 3227 Missou ri Avenue, St. Louis, Mo. 6311 8.
QSf 'S;-CB ;-WPE samples 10('. Nichola s & Son Ptl niery, P" ,'O' ," ",",
11 184 , Pncenix, Arizona . 850 17.
QSLs $2 .00 pe r 100 pos tpa i d .-N'~,=wc-o,,~,~,,;-:.~r,=,=,=,~2'-~"~'~O="', 'F~r~ee~
sample. Hobby Print Shop, Uma tilla, Fla. 32784.
PICTURE of yourself, home, equipmO,;;, ;, ~,~';e ,':':;';;'CO"'Sl;-;e~.~r;;d;' Cm;'~d;;;'
from your Photof raPh. 250-$7.50 or 1000-$14 .00 postpa id.
Samples free. Wri e Pic tu re Cards , 129 Copel and. La Cros_se. Wis.
TORO IDS uncasec 88 mh 60~ each or 5/ $2.50. FasOld. WASWR,
Box 34. Dillon, California.
BUY, SELLr TRADE Ham, CB Directory. 12 issues $1.00. Philupl,
1225 Hills de, North Bergen, New Jersey.

"1'0·60 coil sets wanted, state type , price, and condition in fi rs t
letter. WB2F1 L, RD-I . BOI 315. Old Bridge, New Jersey.- ---
P R I~TED CI RCU IT BDIRDS fiams, Erperimenters. Many d ifferent
projects. CatalOi 10, . P,M Electronics , BOI 6288 Sea ttle .
Wash ington 98188.
HAMS Convert any television to sen sitive. big·scr een oscillo.
scope. Simple changes. No electronics experience necessary.
Illustrated plan s, $2 .00. Re lcoa , Box 10563, Houston , Texas.
COLLINS 325·1, 755·3 516F·2 with cables and manua ls like new
in orilina! boxes. $975.00. Also. Hea th 2KW PEP xmtr with spare
4-400 and matchin, Heathkit 3200 volt power su pply. $395. Will
finance. Gene Cramer WBAPQ. P.O. BOI 612. Benton Harbor , Mich.
El IMINATE Mobile Vibrator Noise . Revolut iona ry device ou tmodes
noise-crealin, vibrator. Completely tran sistor ized unit plugs dl·
rect ly into v.brator socket. No moving parts. Same size as vi·
brator. 12 Volts . Not a kit. Comes completely wired ready to use.
For negative Iround only. Sta te make and mode l of transceiver.
$11 .95 PPD .·$5.00 deposit on all C.O.D. orders . Tel·Trol Systems,
2180 Bronx Park East. Bronl, N. Y.
LOokl"l ? Shopplng ? Trading;;!ciT;" ~;;;';.~I;;,;-;;,,;,;'e;-;m;";';'~Y;;!-WW;'''It;;,••;,,;;
Graha m for Specia l Deals on New an d reconditi oned used gear.
Cash or Budllet. Craha m Radio, Dept. B, Reading, Mass. 01867,
Tel ; 944 ·4000.
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$1900
Each

Co..nf'<:tor.. VII' •

AC, DC Voltages.
N & C Connectors.

-KEY
•

Available In all st a n d a rd
Also with t ypes BNC, TNC,

1<1••1 for ndtchlnl\ In .nd
<>0.1 1 a poo..·. c .mpli f i.r bf-t ..·.....
a n .. " ic lt.. r alld ...111'''''. F,II'_
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]0 db II 51'10 m (' Loas 1,...0.
th... 0"3 db it 3 0 mII'. U te
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o h m l",peod...c e.

SERIES
A DPDT
SWITCH

INTERNALLY CONNECTED
IN DE-ENERG IZED POSITION

f OR SllE - CI@l[1I: Zeus transmi tter $475.; ClegR Interceptor Re·
ceiver $300j both for $750, or what do you have t o trade.
WIZIf . 18 fa irview Ave., Trumbu ll, Conn.

CENTRAL ElECTRONICS lOA W/ QT·I Harvey We lls TB 5-50 W/ v.f.o.
Kniaht TV-FM Sweep Generator Heathkit Impedance Br idae @
I kc ferris noise & field in tensi ty meter 32A Whea tstone Brldae
1·49. Best offer Takes. Gordon Ostl und , 212 Market Street,
Pocomoke City, Md.

WANTED _ AN APR·l4, 13 receivers. SG-13, H·p4, SG·l, SG-2.
Mo'S3, 479 Col lins. in any condit ion. T·36S-G xmtrs. R·390,
39OA, R·3SS. 3S9 , 391. Receivers. RT-66 thru 70 Rt units
RT/77-GRC·9, GRC-lO, GRC-19. RCA, Bendi l , Collins Aircraft
Radio and Radar Equip. Hewlett Packard. General Radio, rex­
tronix, etc.• Test Equioment. GRC, PRe . GRR. TCC. ARC, sets.
ARM, PRM, URM, UPM. URM. SG Test sets any and all types.
You name it. Call E. Charol . Tech Systems Corp .• 42 W. 15th
Street, N. Y. 11 . N. Y. CH 2·1949 Col lect.

12 DB GAIH forw ard. 100 db front to back ratio. Our rhombic
an lenna is superior to any other antenna on the market . We
challenge you to find an antenna on the market with as much
forward gain. We do not guarantee good performace. just the
best. Specifications: 2000 watts p.e.p. 600 ohms impedance,
swr 1.3 to 1. low C, easy to match. Complete with high tensil
strength copper wire. insulators. and te rminat ion resi stor.
ThiS Is the same antenna used by telephone companies for
overseas commun icat ion. Sold on a fifteen day money back
guarantee. Exact fr equency mu st be specified. Order now! 20
Meters $44.95, 15 Me ters $37.95, 10 Meters $39.95. The Hilliard
laboratorie s, Bol. 2614, Macon, Georg ia.

FOR SALE Complete instruct ion s Includ ing 28 page booklet and
22" X 36" schema tic for converti ng the ART ·I ) transmitter to
a.m. and s.s.b. Sat isfaction gua ranteed. $2.50. Sam Appleton,
501 No. Marwell St. , Tulia, t exas.

ATTENT ION HAMS! We buy. sell ham gear . Repa ir and alignment
faci li ties available. Hold Advanced and f irst phon e. Used glOar
always reconditioned. Money back guarantee. KitKrafl Company.
P.O. 80 _ 406- Canal 51. Sial ion, New York N,Y, 10013.

BUY Of A LIFETIME for VHF homebrewers 100 Watts output uP
10 250mc. Type 5894 Tubes made by Amperu includ inr Johnson
recessed ceramic soc kets $14.95 each. Ruuedized for mobile
use. Brand new in or iainal cartons. I 'If. REPLACEM ENT GUAR·
AN TE E shipped postpaid . Cash or M.D. w eFUV. Bol. 463, Troy.
()tI io.

AR·22 OWNERS - know where your beam is pointing . Compass
rose for your indicator calibrated 6- increments. $1.00 postpaid.
WAOOGM, 2411·57th, Des Moines, Iowa.

CAPACITORS Clerinel 40 HFD 330 AC $5.95. Filament transformers
Stancor 117/1 07 vol ts 60 cyc les Secondary 6.3 volts CT @ 6.0
am ps $3.95 all new postpaid. Good man 5826 South We stern,
Chicago, Illinois 60636.
REMOTE CONTROL UNIT. brand new $5.00. Postpaid. (cost Navy
$125.00) MOC. 923 w. Schill er, Ph i la. 40.
SURPLUS electron ics technical manua ls. Stamp for list. W3IHD.
4905 Roan ne Dr ive, Wa sh ington WC, 20021.
waNTE D: Commercia l or Mi litary. Ai rborne or Ground, Equip­
ment and Testsets Collin s, BendiX. others. We pay freiaht .. •
RITCO Box 156, Annadale, Virginia.

Guaranteed for one f ear.

Dow-Key Products at your dealer or write:

DOW- KEY CO.• Thief Riyer Falls, Minn.

F o r furthl"r Info rmation. cheek n umber 29. on p age 110

The NEW

TYMETER©
" Time at a Glance"

CLOCK
FREE! BLUE BOOf( LIST. WBGFC offe rs you discounts on hundreds
of reconditioned equipment bargains. 30S-1 (6 weeks old -like
new) $1199.00; SX- 140 $71 .96; AF-67 $49.96; SR-160 $260.00;
'Narrlor $196.00; NC·109 $89.10; HT-32 $254.40; RME·6900
$180.20; Cheyenne $49.18; HR O·50 $125.48; HT-41 $254.20;
HQ·140X $125.00, and many more. Ask for our new, 1965 cata­
log. Write leo acx 919, Council Bluff s, Iowa.
HELP WANTED _ A ,oung alert Radio Amat l!ur who desires to
combine his veceucn wi th hi s avocat ion. Sales excertence re­
quired. Advancement for the right man guaranteed. Apply ­
HaRVEY RADI O CO.• INC., 103 We st 43rd Street. New York, N.Y.
TRADE , elec tronic. radio, t l! levision, high voltage exper imental
ttems. tubes, publ icat ions. Want good tape recorder. Be·45S,
tran sm itting equipment. Exchange lists. Will iam C. Reichard,
Netcong. NeoN Jersey.
ElECTRONIC TU BES-TOP BRANDS SOLD at substant ial savings!
(Minimum Order $15.00). Author ized GE distr ibutor. Send for
FREE Buyers' Guide for all your Tube Requ irements. Top Ca sh
pa id for your excess inventory (New Only-Commerci al u uantt­
t ies). Metropolitan Supply ccrp.. 443 Park Avenue South,
New York, N.Y. 10016, 212·MU 6·2834.

$15 Plus
Applicable
Tal es

Walnut or . bony plco.­
ue ca ••• H4", W1 ~/4 " .

D4" . 3 lbs, n ov 60
cy. A.C. Guarcontud
1 y.cor.

For f u rther information, check n umber 28. on p alle 110

Wri te
for TELREX

Pl65

MId.
under Pat.
2,576,929

TElR EX LABORATORIES
ASBURY PARK, NEW JERSEY

For fu rther in fo rmat ion. cheek n u mber 27. on p Rill:' 110
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~ " BALUN" FED INVERTED "V" ANTENNA KITS
SIMPlE·TQ·INSTAll, HI·PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P. M ono-Band Kit , . . lKMBIV/ 8IK . _ . $19.95­
2 k.W P.E .P. Mono-Band Kit .. . 2 KMB I V/ 8 1K . . . $22.95 -

- Kit comprises, eneapsutated . " Balun," ccppetwe ld, insulators,
plus Installation and adjustment Inst ruct ions for any Mono-­
band SO thru 10 Meters. Also available 2, 3, 4, 5 Band Models.------



COLLINS 325· ' xmtr $300; J. F. Young W5HXW, 1234 Glen Cove
Ric hardson, Texas. Tel : 214·235·6927,

FOR SALE: Back issues of aST and ca. Large S.A.E. for list. Will
swap. W2TAM, 140 Summit Ave., West Trenton, N.J. 08628 .
ANTENNA luning unit, brand new $3.00 postpaid (cost Navy
$85.00), MOe, 923 W, Schiller, Pnua. 40, Pa .

Let s Swap Club. Used Electronics, Mechanical, Misc. Items.
Send Jist. stamp. CB equipment needed. Caban 1510 S. Dunsmuir ,
Los Ani eles, Cal.

FOR SALE: Swa n 240 and 110 volt power supply, $350. K3MHK,
338 Grandview Ave., Chambersburg, Pa ., Phon e 264·4547.
WANTE D: May 1945 issue of ca for ca collection. Issue must
be complete and In JoDd condition. Contact the CQ editorial
office with price and condition .

RTTY Gur for sale. Write for list, 88 or 44 mhy torroids five for
$U5 postpaid . Ell iott Buchanan W·6·YPC, 1067 Mandana Blvd.,
Oakland, Ca l. 94610,

BOUND VOLUME 1964 CQ for sale. Order now and be sure to
receive your copy. Limited quantity. First come first served. Send
$15.00 to Dept. H.W. CQ Maguine, 14 vancervente r Ave., Port
Washington, 1.I ., N.Y. 11050.

MIDLAND (TE XA S) Amateur Radio Club Annual st . Patrick's Day
sweetest. March 21. This one will be the bluest ever. Swan
350 Grand Price-Contests-Examinations -Annual outstanding
Amateur Aeard -Socia l Activities on Eve of March 20-Complete
Dealer·Manufacturer Displays. Inquire 510 Midland Savings
Building, Midland, Texas 19704.

WANTE D early issues of QST. 1922-Jan .• ree.. Mar., 1921-all
but May and July, 1920-all but April , May and June. K2EEK, CQ,
14 Yanderventer ave., Port Washington, L1., N.Y., 11050.
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COMMUNICATIONS EQPT. CO.

Dependable, Accurate, Made in U.S.A.
Wonderful addition to an)' " Ham" Shack-provides ac­
cu ra te l ime reading without confusion . Depe nd ab le.
self,slaning V.L. Approved electric movement. IJlh~

black case, 12"' while dial, black hands and numerals with
red sweep second hand. Operates on liS volts AC.60cydcs.

ORDER TODAY Only $14.95
EncioM check o r money order-we pfe~y shippinlll: and
In su rance chllfges!

NEW!

24 HOUR
CLOCK

COM PLETE KN IGHT AMATE UR Slation for $180. Individual prices :
T·60 xmtr $40; YFO $25; RIOOA rcvr w/spkr, xtal cal, s-meter
$100; SWR meter $12; Grid Dip Meter $20. R, E. Davis, 10 Phelps
Rd, Warehouse Pt., Conn 06088.

WANTED: HEATHKIT S8·10. W3JAK, USNS Norwalk, FPO, New
York.

MECHANICAL FILTER WANTED, 800 cycles for 75A·4. W2DPP.
SElL: 75S·38 w/500 cycle mecn. fi lter, 32S·3, 516f2, all as
new condx, less than SIX months old , works $1200. Will deliver
within 500 miles, or I pay sh ipping in continental U.s. G.
Schools. WIJVY, P.O. BOI 32, Silve r Bay, Minn. Phone (218)226­
4133.

ZIP

o Money Order.

ClTy _

N AM .< _

A DD R£SS _

P1eaM MInd me -'24- Hour Clock(s) ror which

STAU

Ma ,t Fe ed , Thru Ratalor $25000
For Safe , Easie r, Installation \ StlJ,61

,., f1••1 Y n\rl10t F 0, • .
• 1300 IN iLBS ROTATION TORQUE I01l101·Uh,V' ALSO
• sur LOCKING BY STUROY 'M)RM CEARS S1S1UA- 'ed TSJ25..ftIS $325
• SElSYN AZIMUTH INDICATION ",011,1, TS435. RIS $435
• ACCOMWOATES 2" 0.0. Ml$TlNC ,.oJ ;;oo.-"ot'l TS5J5-RIS $535
• MALlEABLE CAST MASTING ClAMP SUPPLIED ~nt4!o....o\\~ TS585.RIS $585
• OUTPUT SPEEOAPPR OX. I RPM \, r'ol'tft uu"
• WILL f iT INTO ORONTOA6" SIDED TOWER Qul - e ' - TELREX LABS.
Writ. for FR EE PUS Dl uribing Retlet to" ond Anllnno, ASBURY PARK, N.J.

Fo r fur-ther- information , cheek number 39, on p8lJe 110

For further information, C'h«k number 37. on palCC 110 RIll or automati Dn. Model 14KSR typing reperfora tor willey­
board . No waiver. Fresh overhauled . Holding magnel setectcr

$"'W\""'''"''''',....u "''' , ....''u " 'u"'u"' ''u..,,"'....,,,....,,'',,..u ..""l synchronous motor, 60 WMP $70. RO $60. Spare pa rts, 19 table.
~ Need keytops. aTH Los Angeles area. John Alter, 5502 Elmbank
~ MAKES SENDING A PLEASURE ~ Road, Palo, V"d'S Pens.. Cal., V X ~ S.,."L'i''-N'''''W~Hi;G''.3''oii3~'m;;';;r''. -;'''5'Cw;;'a",T.ts' '' Onc'''lncO-;m;;''''rs;-.-, -;a"nd;;-;m"a"';;'h"';;;;n,. I .- .- () PIE '" model V·I0 neune vto. Both for only $99.95. K2ZSY 3013
l w',h - • ' .i l vatenune '.e. 8,"", NYC 2\2-5E ·].6152,• •
~ :';0 .(lftl.l Iklll .... l:: MODEL 26 RTll printer and keyboard for sale complete with

l
~ QulrM, Jult PrMl lM '" stand. Write for further deta ils to Mark E. Bal lard, 721 West
:: In"r - Vtbropln i Seventh St., Marion, Indiana . All inquiries answered .
$ ~E8pa~:II~pr::P.:~ "'I fOR SALE: New Yikln, " Courier" linear amplifier, 500 watts,
:: mlrhlMd I nd ...~ II factory wired, $175. Bi ll sasnett , Wuhaw, N.C.
$ IdJuU.ble to 101 ELMAC AFS' .. FW ac-ne MI070 suppIY-$135. SX99-$85. All
$ IPHd. Will not lire ! three $200. WR L 755A vlo-$23. AM ECO 6 mt r nuvisto r converter
'~ 1M um. Fl ... mod"I.. I (BC outpu t )-$30. All FB cones. Pr efer pick up or you pay freight.
~ prl fed I t $11.115 to W8FWB , Box 242, Dover, Oh io.
l S3S.115. '"
'" VIBRO.KEYER j'" SALE : Apache, Mohawk, Warrio r KW A· l concx , firm at $475 you
$ ship . WA2YQP, Robt. B. Cummings, R.D. ::1 Rock Stream, N.Y.$: la bulldlnt: elllCuonh ,
:: tr.nllalltlal ualu, , Rny GEAR tOr sale. Write for llst 88 or 44 Mh teretes. Five for
$ Vlbro· K"rer IU1Ipliet '" $1.75, postpaid . Elliott Buchanan, W6YPC , 1067 Mandana Blvd .! lhe perfllCt pan. WIUl i oakland, California , 94610.
$ ;~~JM~ ~~'.~n:.': $ "O~Rii"is~.~Lr'=_~Ci:,.~,~,~z~.~,~'~t~'~an~'~m"'..tt~.~'.$.4.'.5.~:'C"I~.'~':--;,~nt~.~"~.~p~'O~''"R7._
,::: .,llht of 21lri, lb•. n.. i celver $300; bo~h for $750. or what do you have to trade.
'" I.me f'Oflllt't. Ind t1n.1J' ;i 'Nillr, 18 tairview Ave., Trumbull, Conn.
i :tll~~~d~lbr:rltu:.rJt ~ SELL: Heath HR·I0 receiver , $50; Hea lth sx-n transmitter wi th
; O.Lull. with Chroma ::l three crysta ls $30; Both excellent. t .e.b. WA5FRL/ 6, 998 Beni to
r " I.I. d 01' ''' prl red I t Ct., PaCi fi c Grove, Cal.
~ 122.415. $ isi.v~,iiM~O~N~E~Y~o~n;-;;n;;.w;::;.~q~';;' p~m;;.~n:;t.-S<tIT; IITI ~a;-;;f.~w;-;;oTf ~o~,Tr"lo964""'d••;;m.o;;:n-
! Or".' lod., .1 fIIur dnlen or lin_to ~ strators left. Write lor special low cash, no trade pr ices. Ed
:: THE VIBROPlEX CO., INC. IFRE~ Judge Electronics, 1514 Pennsylvania, Fort Worth, Texas.

L::"8 ' •••
• •" Nt .. v..... 3. N. Y. Folder INTER EST I ~G DFFERS! Ham's trading paper. 12 Issues $1. sample

7 free. "EqUipment Exchange Bulletin " , Sycamore. Illinois.
,_........,"'",.." " " " , ......,.."".." ..........""""""'","'......" " SELL Comm. III , Mint Condx. 3 rocks, JT·30 mtc. Beam, a.c ., e.e.

1"0'" further information. cheek number 38, on page no cords . $160, or HW·12. W5BLZ.

TElREX ROTATOR-INDICATOR SYSTEM MODEL TS250-RIS
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For (urtht"f Information. cht"C'k number 41. on page 11/1

WORLD'S
FINEST

I
I

ONLY 50C

HUNDREDS OF TOP QUALITY
ITEMS _ ~hen. Tranllllltttn.

3.lin llllbonH. Trandorllltn. POIII'n HuppUee ,
Inytft M'l . lleun. PlIonei. Anttnn... Ttll
EQulplll tnt., Ind ltaton. YUten. Alllplllltn.
lI . dleti . ConUri t n . Cont rol &:1:ee, 1I010n .
0 1n&llloton. Blowtn, Cable. K e}"tn. ChoIiH .
lI . nlbeti . Swl tttwl. ere .• etc. 8mJ. tor fREE
CATALOG- Out. C.O.

ERSIN
MULTICORE

BUY IT AT RADIO·TV PARTS STORES

MULTI CORE SALES CORP.PORT WASHINGTON. N.Y.

easy. Estimated battery life is 250 hours with
normal operation. Nominal specifications are:
Input impedance. 1001'.; Output impedance 50K;
Voltage gain, 10 db: Operating input level. .005
to .02 v.; Output level, .06 v.

The Mode! 359 Compreamp is priced at
27 .95 and is produced by \Va ters Ma nufactur­

ing. Inc.• Wa yla nd. Mass. -

Waters Compreamp [from page 44]

conve ntional a. l.c., the effective ness of the Com­
prea mp alone was superior in a ll res pects and
e ven when excessive clipping was employed, the
effects were not as detrimental as those result­
ing with a.l .c. carried to a similar excess. In
addi tio n, there is no pumping with the Com­
preamp.

In cases where the exciter used to drive a
linear does not have provision for connecting
external a.l.c . bias control from the linear, utili­
zation of the Compreamp will allow maximum
peak power to be consistently realized with ab­
solutely no inherent flat topping of the r.f. am­
plifier. no mailer how loudly one shouts into
the mic.

A limitation imposed with the Compreamp is
that if you're already kicking the final amplifier
lip to the maximum legal kilowatt limit as indi­
cated by the plate-meter swing times the plate
voltage, you'll ha ve to bad: down on the gain
a bi t when the Compreamp is used. since its usc
does raise the average plate-meter swing. T he
effec tiveness of the Compreamp may thus be
sfight ly diminished, nevertheless a useful degree
of improved ta lk power will still be obtained
a long with the preven tion of flat topping. On the
othe r hand. for the fellow wit h a t kw p.e.p. rig .
the plate me ter ca n be a llowed to kic k higher
than normal (withou t exceeding peak power
ca pabili ties) a nd th e o vera ll result in average
ta lk powe r can be equiva lent to that obta ined
by the boys' runn ing a norma l lega l t kw me­
tered inpu t ( 2 kw p.e.p. ) , bu t a needed precau­
tion wi ll be that the power supply and the
a mplifier tubes must be capable of handl ing the
increased a verage power requirements.

Another useful feat ure of the device was that
wi th the Comprcam p level fu ll on. one could
wa nder around at a sho rt dista nce away from
the m icrophone a nd maintain a full speech level.
yet prevent ove r-modu la t ion whe n near the mic.
T h is docs away wit h the need for worki ng a t a
fixed positio n close to the mic and thus makes
it possible to minimize hiss)' and breathy sounds.

The Comprea mp can be used very effective ly
wi th phone-pa tch opera tio n to provide a m plifi­
cation of weak telephone voices and to make pos­
sib le or to improve v.o.x . operation . Limiting of
excessively strong speech. such as that of rhe
sta tion operator. will occur too. T he Compreamp
may be employed to advantage with other a.f.
devices such as ta pe recorders and p.a . systems.

T he Model 359 is packaged in a metal case
2~" H.• 3" \V., 41h" D. A four-terminal screw­
type connector strip is provided on the rear of
the unit for in put. output and push-to-talk cir­
cuits. A separate term ina l lug is included for a
chassis-ground connection which is recom­
mended to minimize r.f. pickup. Two '}~ - inch

diameter hol es arc provided on the rear panel to
allow the user to conveniently add jacks or
plugs if desired instead of making terminal con­
nections. T he self-contained battery is held by
a la rge clip with a snap-on connector used for
the battery leads, making battery replacement

February, 1965 • CO • 10 9
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INTERNATIONAL
Cleve la nd, Ohio 441 20

TELETYPE
PULSE GENERATOR AND POLAR

RELAY TEST SET!

BRAND NEW

1·193C

TELEMETHODS
3075 E. 123rd Street

U.S. Gov'! Surplus
• Generates perfect 22 mill isecond (60 w pm) element

pulses for adjust ing rad io t elety p ew r it e r t ransmitter
keyers. receiving converters, repeaters. etc. fo r zero
bias.

• Tests stette and dynamic performa nce and permits
p recise adjustment of any 2 15 or 255·type polar relay
having ten pin or eight pin two-row, or octal or novaI
bases.

• No mtemat power reco.rec . Operates f rom any loop
supply. n!ctlfier o r "8" battery, capable o f supplying
115 to 130 volts DC at 25 rna .

• Contains complete t ool k it, including se t o f 12 t h ic k­
ness gauges. 265C burnish ing 1001 set , two 340 type
wrenches dod a jeweler's file.

• Wi ll mount in standard 19 inch rack panel , i f desired.
• Supplied co m p lete w.th too ls , f our 255·type polar

re la ys (two spa resI.
two techn ical m anuals ,
t h ree d iHeren t power $ 95input co rd se ts. spare
parts and f uses.

Cost acvemmern over
$250.00

BRAND NEW!
F. o. B. Harrisburg, Pa.
Crated for ex port. Shipping weight. 100 Ibs. Factory reo
bu ilt, less ext ras $14.95
10h io residen ts add 3% sales tax)
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THE BEST HAM BUYS
ARE AT HARVEY

--.. ,

W 2AU SUP ER 2 ELEMENT QUAD FROM UNADILLA
A Quad for outstand ing results, t he W 2AU uses 8 se lected Korean
bamboo spreaders for extreme st rength and durabil ity. The 14 gauge
copper stranded wi re used is extremely wind re sistant and wi ll carry a
full KW or 2000 watts PEP. Spreaders are fa stened to ca st aluminum
spiders by means of stainless steel strap compression c lamps. The F/ B
rat io of the W 2AU Quad is in the neighborhood of 25 to 30 db. Dimen­
sions: 17 ' wid e. 17' high; turn ing rec tus approx. 9' 11", Weight : 40 rbs.
W 2AU SUPER 2 ElEM ENT QUAD .. $44.95

VERSATIL E B & W " VACATION ER" POR TABLE ANTENNA
Designed as a h ighly eff ic ient t ransm itting and receiving antenna for
the travell ing amateur. Can be insta l led and d isassembled in min ut es.
Power rating - SSB, 300 watts inp ut PEP; CW, 180 watts i nput: Fre­
cuency - 20, I S, 10, 6 and 2 meter amateur bands. Maximum extension,
57 inches; m in imum, 18 YJ, inches. Weight, 2 res. complete with coil s
and cou nter-poise.
" VACATION ER" PORTABLE ANTENN A, COMPLETE .. ' $ 19.95

NEW NCX·5 All-BAND TRANSCEIVER FROM NATIONAL
The new NCX·S transce iver represents the finest m oney can bUy at half
the cos t of c losest comparable equ ipment. Desi gned as a total amateur
station for the 80, 40, 20. 15 and 10 meter bands without com promise
for e ither mobi le or f ixed station operation. Incorporates a linear solid
sta te VFO with essentially no warmup drift. Dial ca libration by m eans
of a digi tal counter read-out accurate to one ki locyc le on each band
with add it iona l calibration to 100 cyc les. Mob ile moun t included . On e-­
yea r warran ty. Dimensions: 6X. " x 1 3~" x ll~" . Weight: 26 res.
NATIONAL NCX·5 All-BAND TRANSCEI VER $585.00

NEW N Cl·20 OQ LIN EA R AMPLI FI ER FROM N ATIONAL
National ' s new 2000 watt linea r amplifier is desk-top dynamite. Every
componen t in the NCL·2ooo is rated for operation at a " DC" Ki lowatt.
Adding the NCL·200Q to your desk·top station perm its you to run at the
maximum power allowed by law. The two 8122 ceramic tetrode output
t ubes were designed spec ifica lly for SSB, and provide 800 watts o f
plate d issipa tion to assure conservat ive opera tion. Not on ly does the
NCL·2000 de liver t he power but it does it c leanly. one-veer warra nty. Di·
menstons. 7~" x 16 1,12" X 12lJ4" . Weigh t : 62 res.
NATIONAL NCL·2000 LINEAR AMPLIFIER .._ $58 5.00

NEW HRO·500 SOLID STATE RECEI VER FROM N ATION AL
The new HRG-SOO receiver by National is t he result of 30 years of
" improvement of t he breed ." By all c riteria the HRO·SOO is extracrc t­
nary. In design, it is totally solid state with freque ncy determ ined by a
pnese-rcckec crysta l synthes izer feeding a vso -ccntrcuec tunab le IF.
Trans istors make it extra reliab le and compact. The HRo-SOO may be
operated anywhere - even from flashlight .cells. Its frequency covera ge
encompasses the ent i re VLF through HF spectrum. It employs a turn­
t able e-pcre f ilter to m eet any se'ecuvtty requirement. If your speclu­
cations demand the f inest amateur receiver obta inable, the National
HRG-SOO sol id state shou ld be your one choice. Dimensions: 7Y., " x
16 !1 " x 1 2~ ". Weight: 32 Ibs.
N ATION AL HRO·500 SOLID STATE RECEI VER ..... $ 1295.00
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Send check or money order including shipping cha rges. We re turn
any excess.

It takes a ham to talk to a ham. Make it your business to get equipped at Harvey . . . midtown
New York's ham center. Harvey serves the world right here at the crossroads of the world . In
add it ion you receive many exclusive ext ras at Harvey's. This inc ludes opening sealed cartons for
complete equipment check-out at your request - at no extra charge. The man from Harvey. also
guarantees everything you get - inc luding his advice. And with libera l trade-in allowances you
can be sure you are getting the best values for your ham dollar. So come to Harvey where the
finest ham equipment and the best service go hand in hand. It pays to ch eck us first.

103 WEST 43,d STREET ·/ NEW YORK, N.Y. 10036 I (212) JUdson 2·1500

~
RVEV RADIO CO., INC. OUR YEAR
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Our Most Popular Handbook

The most popular handbook ever to be
presented in the CO Techn ical Series was
the venerab le old "Command Sets." Count·
less signals on the air today are there be­
cause of the information contained in
"CommandSets," which went on to become
the standard reference guide anddefinitive
work on the topic. It went through 5sellout
printings, and when the last book of the
final printing was stripped from our stock

cat No. 122

SURPLUS
CONVERSION
HANDBOOK

·r
Tom Knelte/, K3FL... / WB2 AA I

room we decided that the next printing
would be an even bigger, newer, expanded,
revitalized version of "Command Sets."

Our new book is called "Surplus Conver·
sion Handbook," it's 192 pages BIG (that's
58 pages more than its predecessor). We
kicked out all of the space-taking ads which
cluttered up the old book and replaced
them with more conversions-conversions
of surplus gear other than just "command
sets" alone. So the new book contains all
of the best command set conversions of
the original edition, plus complete cenver­
sion details on a whole slew of the most
popular military surplus gear available to-,
day, including such winners as: SCR·522,
ART-13, BC-603, BC-620, BC-624, BC·659,
BC779, ARC-I , ARC-3, ARC-4, and many
more. Actually, it covers just about every
piece of surplus gear which is worth the
time and effort to convert for ham use.

"Surplus Conversion Handbook," Edited
by Tom Kneitel, K3FLL/WB2AAI, is a book
which every ham will find to be a valuable
and interesting addition to the shack. It's
available for immediate delivery.

PRICE: $3.00

ZipSta teCity

•Addre.. •

•
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National ofTers six of the world's finest receivers to meet y our partic­
ular requirement.

Receiver number one provides greater amateur band performance and
features than any amateur receiver ever built. • Receiver number two has
the widest frequency range (from 5 Kc to 30 Me) of any genera l coverage
communications receiver ever built for lab or commercial application.
• Receiver number three is com pletely solid -state for high reliability, ver­
sa tility and portability. It operates from 12/ 24 V.D.C. or 115/ 230 V.A.C.
T his receiver draws less current than a couple of dial lamps (when its dial
lamps are switched ofT), and provides instant-on operation. • Receiver num­
ber four incorporates specific features for h igh selectivity and has a six-pole
filter to provide built-in steep-sk irted 500 cps, 2.5 Kc, 5.0 Kc, and 8 Kc
bandwidths with passband t uning for CW and SSE. Also AGe threshold
control to knock out background QRI\I. Also a 50 db notch filter. • R eceiver
number five has a phase-locked frequency synt hesizer to replace conven tional
h igh frequency oscillator crystals for superior stability and over-a ll calibra­
ti on. • Receiver number six offers frequency meter perfo rmance with 1 Kc
dial ca lib rat ion and accuracy over its entire tuning range, 24 fee t of band­
spread per megacycle, and 10 Kc per t urn tuning rate.

Each of these receivers is called the HRO-500. National's new HRO­
500, at $1295, is the fi nest total receiver you can buy ... a t any price. Inter­
ested in trying out National's new sixpack? See your National dealer for
an opener.

NATIONAL RADIOCOMPANY, INC.<@::>37WASHINGTON STREET. MELROSE, MASS. 02116
World Wide t . port Si lts: Auril mll nternlt ion.ll Gro up, 8 5 Brold S t. . N. V.C.; Cl nllda : fr ' ·h l AssoC., 81 S Il ,ppa. d A.e . W" Willo_ da l•• Onto

F or fu rther in for m at io n, ch eck number 3, on )"ure 110



RCA VoltOhm"t8 Illl WV·77E (Ill The hllll ·
quality VoltOllmyst lt at a low price. In addi­
tion to tile pop",l" VoltOllmyst featu res it
includes: Separate l.5-...olt t nlS and ' -... ol t
peak ·t o-peak seales for I:«urate measure­
ments It low AC ...oltaIlS. Meas",res AC and
DC ...olh Ces to 1SOO volls, rlS ishnees from
0.2 ollm to 1.000 meeollms. Complet e witll
vltra-s lim probes , lone f1u ible leads. Only
$29.95' (h dory..w ired, calibrated, $46.95' ).

RU VolI·Ollln·M llIlamet " Kit WV· RCA 3" OSCi llOSCOPE KIT W0-33A (KI
31i (K) Tile famous V.O.M. willi the A ...ersa t ile Inst rument fot elleekine
' s tras . •• t wo s pec ial add iUonal reel i"'r. transmitter and VFO circu its.
ran, lS ; O.25·...en and 1.0-...0I t DC. Ample ca in and bandwidth for ... Irt ual!)·
BiC easy ·to-ru d 511," meter. Non- e ...ery job in ttle sllack. SCaled ,raph
breakable sealed plast ic use. screen alld internal eali brat in, volta,e
Met er protect ed acainst b",rn-out. sourte for direct lead in, of peak ·to­
Only $29 .95' ( Fa c tory ·w i n~d and peak ...orteee. Only $79,95 ' (F,Ic tory·
Cill ibr, led $47.95 ' ). wired and ca librated, $129.95' ).

' O pl jonol D,""b~, o' R••ol. Prje•. AU prje.1 0' . l ubj." '0 (ho"1/.
wi/I.ov' 1101;(" '''C.I -0, t>. Itiglt. , ... Alollo. Howo,; otod .It. W.II.

RU SENIOR VOLTOHMYST8 W¥·IIC (Ill
communications ' finest. Directly indl
pea k·to-pel k \lUltllet of comples ....a""
rms val",es of Sine·w....es. DC .,oltl &; es,
rtl istlnces. Accur,c" 3'" full·seale, on
AC Ind DC- with less thn 1'" trackin
rer. Color-coded sClles. New 0.5 ...en
scale DC ranl e for low·...olt/lll trans
circui t s. Only $57.95' (Factoly·wlred
calibrate d. $79.50').

36,p'lI booklet on all RCA Test
Instrument s, and Accessories .
Free trom Jt)ur Author ized RCA
Elect ronic Test EQvlpmen t Dis·
tnbutcr , Or writ e, Commerelll i
[ nl lnee r inl , Settlon 8 ·15·M,
RCA Elect ronic Components ano
Oe... tees. Hurison, New Jersey.

Whether you are building. adjusting. trouble-shoot ing, or monitoring. RCA Test
Instruments offer you one of the most effective ways of gett ing peak perform.
ance from modern am ateu r equipment.

Designed to RCA's traditionally high standa rds of reliability and accuracy,
these RCA Test Instruments are now available both factory-wired and cal i­
brated, and in money-saving kit form.

See the complete line at your authorized RCA Test Equipment Distributor.

RCA Electronic Components and Devices, Harri son. N.J.

• The Most Trusted Name in Electronics

HOW TO I(EEP YOUR GEAR nON THE NOSE"
USE RCA TEST INSTRUMENTS
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