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The Nevv Heathkit®

2-k Linear

Is Here

(at last)
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complete monitoring facili t ies for fast. easy tune up. The
left meier gives conti nuous mon itoring of Ip . • . t he right
one can be switched to read Relative Pow er. Ep and Ig.

The 5 8·220 hali a reliable. wen-designed power supply • . .
the plate pow er transformer is al right. a 25 ufd cepecitcr
bank in the center g ives excellent dynamic regulation and
the filament and bia s circu itry and transformer is on the left.

A pair 01 rugged. dependable Eimac 3·500Z's in the final
mean unbeatable performance. Zener diode regulated cper­
ating bias reduces idling Ip and the large fan means coo l
running, long life.

rr.:iP-:" ~"'D'JII!!II!!MIJiiP.'II~ 01_1r---------------~M~I HEATH COMPAN Y. a 'PL I2.1 • Schlumb."Hcomp,ny I
Benton Harbor. Michigan 49022

I0 ~~;~~:e:e~SdSmOdel (5) , plus shi pping. I
I 0 Please send FREE Heathkit Calalor · I
I II Name I
I Add_ I
I Cily Stile Zip I
I Prices & specifications subject to chanle without eeuee. AM·221 I
L ~~~~~~; F~~~: J

Describes these an d
over 300 other Heath­
kits. Save up to 50~

by build ini them your·
self. Use coupon and
send lor your fREE
copy !

FREE '70
CATALOG

See page 110 for New Reader Service

It 's not just a rumor anymore .. . the 5 0 ·220 is here,
with a price and performa nce worth the wait .

The New Ileathkit 5 84220 uses a pair of conserva tively
rated Eimac 3·500Z's to provide up to 2000 watts
PEP inpu t o n SSB, and 1000 watts on CW and R TF Y.
Requ ires only 100 wa tts PEP drive. Prctuncd broad
band p i in put coi ls a rc used for ma ximum efficiency
and lo w distortio n o n the 80- 10 meter amateu r bands.

Built -In Solid S late Power S upply ca n be wired for
o pera tio n from 120 o r 240 VAC . Circuit breakers
provide added protection a nd eliminate ha ving to
keep a supply o f fuses o n hand. Operating bias is
Zener diode regulated to red uce idling pla te current
fo r cooler opera tio n and lo nger life.

Double Shie lding For M aximum TVI Protection. T he
new "220" is the only final on the ma rket tha t's
double shielded to reduce stray radiat ion. The heavy
gauge chassis is partitio ned for extra strength a nd
isolat ion o f components. When you put this kind of
power on the a ir. you'd better be sure. With the
5 B-220. you a rc.

Reall y Cool Running. The layo u t of the 5 8 -220 is
designed fo r fast , high volume a ir n o w, and a q uie t
fan in the PA compartment does the job. The "220"
actually runs cooler than most exciters.

O ther Features include ALe output for preven tion
of overdriving . . . sa fety interlock o n the cover . . .
easy 15 hou r assembly and sharp Heathkit 58-Series
sty ling.

Tired or S tumbling Barefoot Through The Q RM?
Put on big shoes .. . the new Hea thk it S B-220.
A no ther ho t o ne from the Hams At Hea th.

Kit 56-220 , 55 Ibs.. . . " """"""" "" $ 349.95'

New Heathkit" 58 - 220 ... $349.95 *

sa.no SPECIfiCATIONS - r.and coverage: 80. ,(0. 20. 15 and
10 meier amaleur bands. Driving power requ ired: 100 walls .
Ma x imum power Inpu t : SS B: 2000 walll P.E .P. CW , 1000 walls.
RTTY , 1000 walls. Duty cycle : SSB, Continuous voice madula lion.
CW , Continuous (maximu m key-<lown 10 minutes). RTTY , 50% (ma xi.
mum Iransmit lime 10 minules). Third order d illort lon: -30 dB
or better, Input Impedance : 52 onm unbalanced . Oulput Imped_
ance : 50 ohm to 75 ohm unbalanced, SWR2:1 or len. fro nt pan"
conlro l, : t une. Load, Bond. Sensitivity. Meter swild! . Powe r CW/
Tune - 5SB, Pla ll meier. Multi-meier (Grid mA, Relal ive Power, and
High Vollag_). Rear ronel : Line cord, Circuit breah rs (two 10 A).
Antenna Relay (phona l, ALC (phono l. Rf Input (50.239). Ground
post. Rf oulpul (SO-239). Tubes : Two Eimac 3·500Z. Pow er re­
quired : 120 VAC, 50/ 60 cycles, al20 a mperes maxim um . 240 VAC.
50/ 60 cycles 01 10 a mperes. Cabine t sh e : 1,(31· W x 8}{· H x
\4JA.i. D. Ne t w eig ht : ,(8 Ibs .



Here's the exciting new
Heath 58 -220 2 kW Linear
Ampli fier. Running
maximum legal power on
amateur bands between 80
and 10 meters, this compact
powerhouse features two

rugged EIMAC 3-500Z zero bias triodes in proven
grounded grid ci rcuitry. Note the modern desktop
styling and the heavy dUty components. And note the
use of the reliable 3-500Zs. Heath chose EIMAC
because these dependable tubes are ideal for heavy­
duty operation, around the clock, around the world .
And the two tubes have a total plate dissipation
rating of 1000 walls.

Heath's choice is your choice. Go EIMAC.
Look for the equipment featuring EIMAC power tubes.

The 3-500Z Is one of EI MAC's family of zero bias
power tri odes: from 400 walls to 50 kW. Contact you r
distributor or a Varian/ Eimac Field Office for
further information. Offices are located in
16 major cities. Ask information for
Varian Electron Tube and Device Group.
Or write Amateur Services Department, division
Eimac Division of Varian, San Carlos, varian
Calif. 94070.

•
oice,eatare
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If you want more
out of a vertical,
then what you need
is not an ordinary
vertical!

By any standard of measurement, the Hv-Tower is
unquestionably the fi nest mu lti-band vertical antenna
system on the market today. Virtually indestructible,
the Model 18HT features automatic band selection
on 80 thru 10 meters through the use of a unique
stub decoupling system which effectively isolates
various sections of the antenna so that an electrical
1/4 wavelength (or odd mu ltiple of a 1/4 wavelengt h)
exists on all bands. Fed with 52 ohm coax, it takes
maximum legal power... delivers outstanding per­
formance on all bands. With the addit ion of a base
load ing coil, it also delivers outstanding performance
on 160 meters. Structurally, the Model 18HT is built
to last a lifetime. Rugged hot-dipped galvanized 24
ft. tower requires no guyed supports. And, a special
hinged base assembly permits complete assembly of
antenna at ground level. .. easy raising and lowering.
Top mast, which extends to a height of 50 ft., is
6061ST6 tapered aluminum. All hardware is iridite
t reated to MIL specs. And, for directional control,
many amateurs have bought two Hv-Towers and
"phased" them. So, if you want the best vertical. ..
bar none. . . get down to the best d istributor under
t he sun (he's the one that stocks the Hv-Tower),

The Hy-Tower from Hy-Gain
• fOR fM( STItOfrtCUT SICNAL UIIIOU fIoU SUN !

HY·GAIN HECTRONICS CORPORATION
P.O. Bcx 868- FA

LIncoln , Nebraska 68501

4 • CO • January, 1970 See page 110 for New Reader Service
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MODEL

11ilr
TEN-TEe,INC.

SEVI ERVILLE, TENNESSEE 37862

Please rush my free copy of the new, complete
TEN·TEC cata log.
NAME'---- _

I

•
I
I
I
I
: ADDRESS; _

L CITY·~~~=STATF ZI P.._._--._.

UCy

If Jour distributor does not haye In stock,
order direct from factory. postage prepaid.
Send check or money order . Tennessee res­
idents add 3% Sales Tax.

A Complete Line of ten-tee
Accessories are Comparably Priced.

t e $4995

qua ity
transceiver

Basic PM· l circuit modules, tuning dial, in­
structions for bread board mounting and Inter­
connecting. Comp letely wired $29.95

MODULES

Power Mite PM·1

See page 110 for New Reader Service January, 1970 • CQ • S



6 • CQ • January, 1970 See page 110 for New Reader Service



ZERO
BIAS

7

Richard A. Cowan. WA2LRO
Publisher, C Q
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much larger magazine. And some fine engi­
neers like Gene Black and Doc Hayes. And
one or two we're not so proud of. Oh , well!
You can't win 'em all.

Come to think of it, some pretty well­
known people in the electronics industry
have written regul arl y for C Q over the years,
long before they became famous. A few
names that come to mind immediately arc
Bill Orr, Don Stoner, Sam Harris, Byron
Krctzrnan , Frank Jones. and of course, o ur
own irreplaceable Bill Scherer.

Over the years we've been accused of
being anti-League. pro-League , anti-c.w .•
radical extremists. and ultra-conservatives.
We've becn accused of being too outspoken
by some, and too middle-of-the-road by
others. One irate reader wrote us last month
to complain about off-color jokes told by the
editor of a competi tive publication at a rece nt
hamfest. stating that unl ess CQ d id some­
thing about it he would cancel his su bscrip­
tion. We do lose a few that way...

But on the whole the years have been good
to CQ. a nd it's been fun growing up along
with Amateur Radio. Like everything else
these days. the hobby has its sha re of polit ics.
and it's pretty darned hard trying to take a
path that won't step on sorneonc's toes at
least once in a while. So we try a bit harder,
and we tear out a fcw more grey hairs.

And as we go to press with this twenty-fifth
annivcrsary issue o f C Q . o ne thing is most
gratifying; more active hams will be reading
C Q than any other amateur publ ication. It's
been a long hard road to the top, and we're
grateful to our readers who have helped us
get there . We onl y hope that we can continue
to contribute our share in the next twenty­
five.

ITisn't very often that the publisher gets an
opportunity to make his voice heard in CQ,
since our policy has always been to leave the
editorial prerogative with the editor, and to
keep our cotton-pickin' hands off the bias
control. Be that as it may, this issue is a
milestone for CQ-an honest-to-goodness
twenty fifth anniversary issue-and that call s
fo r a slight break from trad ition .

CQ has seen its ups and downs during the
past twenty fi ve years, struggling to survive
in the late fort ies, prospering in the fifties,
saggi ng with the industry in the earl y sixties,
and once again, back on top as we look for­
ward to the seventies. As we look back, we
ea n point with a bit of pride to some of C Q's
aeeomplishments that have left their mark
on amateur radio. The Novice license, fo r
example, was a C Q bra inehild, and desp ite
all the efforts of the old League hierarchy to
prevent this license from coming into being,
the Novice is with us to stay. No single fac tor
has contributed more to the growth of ama­
tcur radio.

Single sideband was another innovation
that found its first su pport in CQ, as were
RlTY and v.h.f', f.m . repeaters. In fact,
d igging through so me back issues we find that
CQ was the first ham magazine to enter the
space age. with strong devotion to Project
OSCAR, when amateur radio sa te lli tes were
merely a dream of a few West-coast fa ithful s.
It's hard to keep from blowing our own
horn, but strangely enough, during the past
twenty-five years, practicall y every major
step forward in amateur radio has been intro­
duced or advocated by CQ.

We've had some pretty capable people on
the CQ staff, when you think a bout it ; men
like Larry LcKashman, now a top corporate
executive, and Perry Ferrell. now editor of a

•
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A FIRST CLASS

FCC LICENSE

OUR READERS SAY

Valu" of High Speed C.W.

...or your money backl

Cktupalilln .... Ce _

o Check here for G.I. Bill information.

Accredited Mem ber Nation:!1 Home Stu dy Council

L
A Leader in Electro nics T raininc . , . since 1934 CQ ·.51

_._----------_._--_ -...........••-------_..-~

Editor, C Q:
It is my hope that yo u might include the

foll owing comme nts relat ive to incentive licen­
sing in the O UR READER S SAY column of a
forthcoming issue of CQ.

Relati ve to the progress of Extra class licen­
sing, I have a though t which has bothered me
fo r some time and which J wo uld like to get off
my chest. The art icle entitled, "T he Amateur Q"
by W4G F appearing in the August (1 969) issue
of QST shows that the num ber of Extra Class
licensees have a lmost doubled in the last two
years. T he figures cited still represent only a
small percentage of the entire amateur populace .
It is my feelings that this pe rcentage could have
been m uch greater if the 20 w.p.m. code speed
had not been imposed.

Why is 20 w.p.m. a requisite? There are
literall y thousands of amateurs who now have
General or Advanced licenses a nd who possess
adequate knowledge to pass the Extra class
exam provided the code speed requirement was
held at 15 w.p.m. U nder emergency cond itions
we know that c.w. gets through when practically
every th ing else fail s a nd therefore it has its
place in the comm unication modes. Through
the yea rs I have experienced a few emergencies
where c.w. had to be restored to mainly for the
lack of primary power avai la bility. One of these
emerge ncies resulted from the Septem ber 1938
hurricane. Even though all our net personnel
was a ble to handle 20 w.p.m. o r bette r. we re­
so rted to more comfortable (less nerve racking
over long periods) speeds in the neighborhood
o f 15 w.p.m. We accomplished our mission
admirably. Furthermore, it is my conviction
that for most amateurs, young and old, c.w. is
considered a n antiqua ted method which is giving
way to phone or other more ventureso me forms
of communications. Even though I still believe
c.w, still has its place in ham radio, J do not
bel ieve it should be made a prime factor a nd
one of the most important aspects of Extra
class licensing. We started out with the idea of
incentively motivating the a mateur frate rn ity to
improve its technical abilities and thus gradually
erase the nickname of appliance operator." T his
is a no ble and construc tive idea, but, what does
20 w.p.m. code speed have to do with technical
a bility?

Those who wish to pursue c.w. and im prove
their code speed to great heights, let them do so
a nd. in fa ct. encourage them. It's fun. But. to be
practical, why not reduce the speed requirement
in the Extra cla ss licensing to 15 w.p.m. ? T his
idea by no means would be the fi nal a nswer to
suffic ie ntly increa se the num ber of Extra licen­
sees but I'm sure it would be a great help.

C. B. Gardner, W IFE
Peace Dale, R.t.

[Conrinued 011 page 101]

(plen e pr inl)

Please send me your FR EE hook." How
To (jet A Comme rcial FCC License."

i»
C IE Clevellind In.~It;ut;.

of EI.c~ronlc.

1776 East 17th Stree t, Cleveland. Ohio 44114

Addren _

C' ly' Slate ziP _

Nama ==""""' _•

ENROLL UNDER NEW G.I. BILL
All elE courses are available under the new G.I. Bill.
It you served on active duty since January 31 ,1955,
OR are in service now, check box in coupon for G.I.
Bill information.

YOUR key to fut ure ~uccess. in electronics is a First-Class
FCC License . It will permit you to opera te and maintain

tr ansmitt ing equipment used in aviation, broadcasting. ma­
rine , microwave, mob ile communications, or Cit izens-Band .
Cleveland Inst itute home study is the ideal way 10 gel your
FCC License. Here's why :

Our electronics cou rse will quid d y prepare you for a
First-C lass FCC License. Should you fail 10 pass the FCC
exam inat ion after com ple ting your course. you will get a
lull relund of a ll tuition pa yments. You gel an FCC
License ... or your money back!

A nJ only C IE offers you new, up-to-the-minute lessons in all
these subjects : Logical T rouble..hooting, Mic rominiaturiza­
tion, Single Sideband Techn ique, Pulse Theory ami Apphca­
lion, Boolea n A lge bra, and man y more.
You owe it 10 yourself , your fam ily, your future to get the
complete details on our "proven effecti ve" Clevelandinstit ute
home study, JU\I send the coupon be low for FR EE hook or
wri te to C leve la nd Institute of Electronics, 177t1 E, 17th St. ,
Dept. CQ-46, C levela nd. Ohio 44 11 4.
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Announcements
Paramus , N.J .

T he East Coast VHF Society's 12th annual
dinner will be he ld Saturday, March 21,1970 at
the Neptune Inn, Rt. 4, Paramus, N.J ., starting
at 7 P.M. W4FJ , Ted Mathewso n will talk on
VH F-Past, Present and Future. Awards will be
given by WI HDQ, Ed Tilton, including awards
for highest single and multi-operator station in
the September VHF contest. The menu will be
Prime Ribs of Beef and tickets will be sold (or
$7.50. Group re servations a re available in
blocks of 5 to 10. Ticket deadline is Wednesday,
March 11th. For tickets and reservations write
the East Coast VHF Society (WA2WEB), P.O.
Box 1263, Paterson, N .J. 07509.

Gary, Ind ia na
T he Lake County Amateur Radio Club, Inc.,

anno unces its 17th annual Ban quet to be held at
Teibel's Restaurant, U.S . 30 & 41 (near Scherer­
ville, Ind .) at 6:30 P.M., CST, February 141h.
Chicken dinner. entertainment. speeches. Ticket s
$5 .00 each from Herbert S. Brier, W9EGO,
385 Johnson 51., G ary Ind . 46402. Positively no
tickets sold at door.

Med inet
Medical Information Network is the new

name of the Public Health Service Emergency
Radio Network. The network was organized a
year ago by the Divi sion of Emergency Health
Services, Hea lth Services and Mental Adrninis­
tration, to provide communication during health
emergencies when downed telephone lines have
closed normal communication channels.

!\fEDINET's most vital function is to provide
rapid communication among health official s at
the local, Stale and Federal levels during dlsas­
lers. \Vhen normal communications channels are
closed, MED INET steps in to insure the fa stest
possible response to the health needs of disaster
areas. Participation in MEDI N ET is voluntary.
It is undertaken as a public service by the HEW
employees involved.

Presently !\fEDIN ET is meeting on the air
every Monday at 12:00 noon and every Wed nes­
day al 5:00 P.M. EST. MEDIN ET Control, K3­
YGG, operates on 20 meters at 14280 kc and
40 meters on 7260 kc simultaneously at these
times.

lawton , Oklahoma
The Lawton, Fort Sill A .R.C. Harnfest will be

held at the National Guard Armory on Februa ry
22, 1970. For further information co ntact the
Lawton, ForI Sill A.R.C., P.O. Box 892, Lawton,
Oklahoma 73501.

Wheaton , Illinois
WC RA announces their 8th Annual .M id­

winter Hamfest o n February 15, 1970, at DuPage
Cou nty Fairgrou nds. Manchester Ro ad ,
wheaton, Ill. Open 9 A.M.-4 P.M. Tickels $1.50
at the door. For further info write P.O. Box
QSL, Wheaton, Ill .

See page 110 for New Reader Service

liTHE NEW RTTY

HANDBOOK"

Radiole lelype

A treasury of vital and "hard to get"
information, loaded with equipment
schematics, adjustment procedures, op·
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 is amust for your library!
Only $3,95,
" New York State residents Must add sales

tax applicable to your area.

r---------------------I CQ Magazine I
I 14 VANOERVENTER AVENUE I
I PORT WASH INGTON, i .r, N.Y. 11050 I
I SIRS: My check (mo ney order) for $ II
I is enclosed . Pleese send _ co pie s of the I
I " The N ew RTTY Hendbeej • I
I I
I Na me I
I I
I Ad d ress I
I I
I City Sta te Zip IL ·
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Feenix, Ariz.
Deer Hon. Ed:

Christmas are grate time of yeer, but it also
time when Scratchi are driven crazy over the
Xmas presents [ getting. My Hon, Uncles and
Ants are always-and [ meen always-send­
ing me hankercheeves or ties.

This may not sou nding to bad, but I are
now having enuf hankercheeves to supply­
ing hole city of Feenix, even if everybuddy
having running cold at same time. And the
ties-well, you not buleeving the colors I get­
ting. They making Arizona sunset looking
like faded pichure on black and white tee-v.

So, this Xmas, my Hon. Brother Itchi de­
siding to try sumthing. He riting all Hon.
Relatives and telling them if they wanti ng
suggestshun on what to sending Scratchi , they
should remembering that [ am a ha m radio
operator.

After letters going out, [ sitting back think­
ing of nice thi ngs I going to be getti ng. Maybe
some of relatives going together and pooli ng
money to getti ng me some nifty ham geer. At
least [ should be getti ng useful presents this
yeer.

Well , packages are showing up and we
stacking them under the Xmas tree. [ look­
ing them over pretty ca refooley, and being
fairly satisfied. Not one box look like it con­
taining hankercheeves or neckties. Boy oh
boys, [ thinking-maybe this Xmas will be
diffrunt!

Christmas morning comi ng and we open­
ing presents. Hon. Ed., this Christmas it was
diffrunt.

First box I opening is fro m Hon. Uncle
Teraki. It having nice pen and pencil set in it,
and a note, telling me to using these when
keeping track of QSO's. Well , that not bad
for a start.

I having eye on hevvy box fro m Hon.
Cousin Sashi , so trying it next. It hevvy all

See page 11 0 for New Reader Service

JAMES MILLEN
MFG. CO., INC.

TRANSMATCH or
TRANSMATCH JUNIOR

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Allows a tran smitter 10 wo rk into th e
50 ohm unbalanced load for which it
was designed. Co nverts a multi-ba nd
ante nna to 50 ohms a t all amateur

frequencies between 3.5 and 29.7 Me.
Match 10 to 300 ohm unbalanced
loa ds.

92200 T RANSMATCH handles a kw.

92201 TRANSMATCH JUNIOR handles
150 w.
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A 5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT-IN
AC AND DC SUPPLY, AND
LDUDSPEAKER, IN ONE
PORTABLE PACKAGE.

Just hook up an antenna and microphone, connec t the '270' to a power source, and
you're o n the air. And don't let its small size fool you. The Cygnet 270 is loaded
with fea tures that make its price tag even more attractive. Besides being a great one
piece home station, it is a wonderful unit for use on business trips and vacations. The
'270' will operate from auto, boat, motel room or mountain cabin...anyplace that a
power source is available. The price...only $525.00 at all Henry Radio stores.
Come on in for all of the specifications and a demonstration. If you can' t come in.. .
call or write. We'll send you the specs and, of course, we ship almost anyplace in
in the world.

• H rn rv Ltad io has a great antenna par"lw/u' program . . . bit; !ml'inj.! .'i . H ' r i t f ' l or lit eratu re . •

EASY FINANCING • 10% DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes an'! models. Our reconditioned
equipment carries a 15 day trial, 90 day warra nty and may be t raded back within 90 days for f ull
credit toward t he purchase of NEW equipment. Write for bu lletin. Export inqui ries invited.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HEN RY (W6ZN)

11 240W.Olympic Blvd.,LosAngeles. Cali f. 90064 213/477·6701
931 N. Eucl id. Anaheim, Calif. 92801 714/772·9200
Butler, Missouri 64730 816/679 ·3127

" \Vorld 's Largest Distributor of A m ateur R adio E quip ment"

See page 110 for New Reader Service January, 1970 • CQ • 11



Respectively yours,
H ash afi st i Scrat chi

-Feature This

2"3" 7
" :: ,;

KHZ

S IGNAL/ONE'S eX7 G IVES YOU

ELECTRONIC COUNTER and
FREQUENCY READOUT

Electronic counters belong in the
la boratory , , , because they're big,
ex pensive, p recisio n inst ruments, , ,
right? So w hat 's o ne doing in the
eX]? Well , it gives you , , , , , , ,

• CALIBRATION ACCURACY OF
100HZat every point in

every band

• READOUT DIRECT TO 1110 HZ
.•• without interpo lation

• LIFETIME PRECISION , , ,
free of erro r due to aging or
enviro nment

• BIG. BRIGHT DISPLAY . , .
virtually impossible to mis-read

SIGNAUONE engineers did it by putt ing
state-of-the-art technology to work in a
precision counter no larger than a small
book. This remarkable unit actually
counts each individual cycle of VFO out­
put during a precise Icrvstat-contronedl
1/100 second time interval . • • and dis­
p ays the last four d igits of the total o n an
electronic readout. (Fo r example. a VFO
frequency of 3521.7 k Hz (3,521,700
cydes/second) yie lds a 1/1 00 second
count of 35,217 , , , and the display
shows 521.7 kHz). The readout is as
accurate as the 11100 second t iming.
Timing is derived d igitally from the 100
k Hz reference standard. So, by simply
zero-beating the 100 kHz oscilator to
'VNiV (or a BC station) you automatically
calibrate the V FO to 100 Hz accuracy ..
everywhere.

"It Speaks for Itself"

6gn.l/one
A Division of ECI (An NCR Subsidiary)

2200 Anvil Street No.
St. Petersburg, Fla. 33710

12 • CO • January, 1970

rite-it having eleventeen pound cooked ham
in it. Cousin Sashi never was to brite. It least
it better than cupple loud lies like I usually
ge t from him.

H a n. A nt F uji a lso sendi ng me inte resti ng
box, which kinda hevvy. H a n. Ed., you'd
never guess. It containing dozen ca ns of
Spam. Ant Fuj i is the o ne with week eyes,
and maybe she no t reed ing Itch i's le tte r to
well.

Sera tehi getting litt le desprit about now,
so opening small package nex t. It's a book­
on how to go about getting your amchoor
rad io license. AI Ices I Hon . Uncle Hatanobe
reed ing ltchi's letter. Besides. I been making
mental no te to gett ing license one of these
d ays and stop bootlegging.

Next I trying envelope with lotsa Xmas
seals pasted all over it-maybe it having check
in it ! Nope, just a block of four of the arna­
choor radio commemo ra tive sta mp. Hah, Ok ,
so I can using them when riling thank-you
lette rs .

H a n. Uncle Ko be sending me presen t.
Opening it and finding il all packed with
cotton . Thinking it being pretty important. I
go thru box ca refooley. othing in it. Look­
ing again, and still fi ndi ng nothing in it. Teer­
ing cotton apart. and still findin g nothing.

Just the n not icing note in box from Uncle
Ko be. It savine: " Deer Scratchi. mavbe this• • •
cotton will help you if you stuff it in your cars
when vou have that te rr ibul QR ~I vou al-

• •

ways talking about." Ho kendo ki H ackensak i
- a hankcrchccvc would have been better !

Then I opening present that making some
sense. It containing one box of a- Doze
Tablets. I guess they for when I staying up
late working dcc-x .

Ha n. Ant Tooki having similar idea . She
sendi ng me box of ca ndy-Usa you don't get
h ungry wh ile you staying up all n ite tal king
to those other n ice amchoors ."

I not bori ng you with dctales of res t of
presents. At leest Han. Brother Itchi coming
thru. He giving me fi ve yeer subscripshun to
you Ha n. Magazine. That is recly grate gift .
It saves me having to buy used cupple months
old copies at Joe's T riple-Dip H u nky-Dory
Icc Cream and Used Magazine Parlo r.

So , it was a good Xmas after all. I d idn 't
get any hankercheeves or tics, I can reed
H an. Seck-You for five yccrs for f ree , and
airs rite with the world. Have a prosperous
1970.

See page 110 for New Reader Service



NEW SINGLE-BAND BEAM
FROM MOSLEY

•
e asSIC

WITH

EXPANDED OX

CAPABILITIES
ON 20 METERS

Model CL-20

DON'T LIMIT YOURSELFI

When you install a 20 meter beam. there is only one
antenna investment you can afford ••• The NEW CLASSIC 20
with expanded OX capabiI it ies. thanks to the new
Classic Feed System, "Balanced Capaci tive Match inC .
Th is new array promises to be the most universa lly accepted
amateur beam ever deve loped for 20 meters.

•

Pat . No . 3 4 19872

TAKE A LOOK AT THE VITAL STATISTICS I
• FORWARD GAIN: 9.8 db compared to reference dipole:

11.9 db over isotropic source.
• POWER RATED: 1 KW AM/CW: 2 KW P.E.P. SSB input to the f inal.
• SWR: 1.5/1 or better.
• MATCHING SYSTEM: Balanced Capacit ive.
• FEED POINT IMPEDA NCE: 52 ohms.
• NUMBER OF ELEMENTS: 5. Aluminum tubing: 6063-T832.

• MAXIMUM ELEMENT LENGTH: 38 ft. 11> in. ,,"--:::::::::,
• BOOM LENGTH: 46 ft.
• RECOMMENDED MAST SIZE: 3 in. 00.
• TURNING RADIUS: 28 ft.
• WINO SURFACE: 18.7 sq. ft.
• WIND LOAD (EIA Std. BO MPH): 364.45 Ibs.
• ASSEMBLED WEIGHT: Approx. 139 lbs ,
• SHIPPING WEIGHT: Approx. 145 Ibs. v ia truck.

Mosley is the name. Antennas are our business.
Designed. engineered and manufactured by hams . .. for hams.
For deta iled brochure on the entire CLASSIC LINE
of single and multi-band beams, write •.• Dept. 198G

&.I_,,~.s.. 4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044

See page 110 for New Reader Service January, 1970 • CQ • 13



aaxv ill e u 's-evel

THE BEAUTIFUL NEW R·530 BY GALAXY $695.00

NOW, a competi tive ly pri ced receiver for the most exacting pro fessional per formance
... th e solid-sta te R-530 by Galaxy. The result of 3 years of exhaustive research, the
R-530 was designed fo r the exact ing standards of laborato ry, amateur, broadcast and
HF monitoring and point-to-point complex system commu nications. The R-530 incor­
pora tes the fi nest components, the most desirable features and the most up to date
engineering possible. It p rovides accu racy of 1 KHz tuning throughout the 0.5 to 30
M Hz frequency spectrum . Its frequency stabili ty is amazing .. . less than 100 Hz drift
after turn-on.

We, at Henry Radio, are proud to sell the R-530 and we are confident that the owner
of this fine receiver will sha re our pride. We cordially invite you to come in or w rite
fo r complete specifications.

• H enry R adio ha.'i a great an ten na par k a1!e progra m . . . big savings. H' r;le lor literature . •

EASY FINANCING • 10% DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 da ys for fu ll
cred it toward the purchase of NEW equipment. Wri te for bu lletin. Export inqui ri es invited.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

11240 W.Olympic Blvd., los Angeles, Calif. 90064 213/477·6701
931 N. Euclid , Anaheim, Calif. 92801 714/772·9200
Buller, Missouri 64730 816/679-3127

" lVorld 's Largest Distributor 01 Amateur Radio Equipment"
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SOUPING UP THE OLD RECEIVER
BY FRED BROWN,* W 6HPH

Part I

A great deal can be done to upgrade the pre-1960 receiver to meet today's
standards. Part ·1 of this article deals mainly with the design philosophy of
"QRP operation" wherein low power consumption advantages are realized

without the disadvantages of transistors.

T HE current market for used receivers is
definitely a buyer's market. Ten to twenty­
five year old models are going for prices that
would be unthinkable even a few years ago.
With a little knowledge of receiver circuitry
the enterprising amateur ca n modernize these
unprecedented bargains to equal, or even ex­
ceed, the performance of newer models selling
for many times the price.

Old receivers do not wear out in the same
way as old automobiles, and even those com­
ponents that do fail can be easily and inex­
pensively replaced. About the only exceptions
are the tuning and band-switching mechan­
isms. When buying a used receiver, be sure
these mechanical systems are in top-notch
working order. Usually anything non-mech­
anical is easy to fix.

Although this is the story of one particular
HRO, most of these ideas are applicable to

· Pine Cove, Idyllwild, California 92349.

See page 110 for New Reader Service

vacuum-tube supe rhe ts in general. Now that
high-performance FET'S are coming on the
market my receiver will probably end up com­
pletely transistorized someday; but in the
meantime I was interested in seeing just how
far I could go with the old-fashioned vacuum­
tube. It turned out to be quite a ways. There
really is still no solid sta te equivalent of the
remote cut-off pentode vacuum tube in terms
of high output impedance, low feedback
capacitance, large signal handling ability,
a.v.c. control characteristics, and temperature
immunity,

Since practically every circuit in the re­
ceiver has been rebuilt, you might well ask,
"Why not just start from scratch and build a
receiver?" One answer is that I saved myself
a good deal of sheet-metal working drudgery.
Also it is very doubtful that I could have dup­
licated the excellent tuning mechanism and
plug-in coil arrangement of the HRO. In addi­
tion, since the receiver was rebuilt one circuit

January, 1970 • CO • 15



Front view of the modified HRO. Despite the
many changes this unit retains its classic appear­
ance. The plug-in coil set shown is used mainly
for v.h.f. converters, its 5 mc tuning range mak-

ing the dial direct reading.

• •at a time, it was never long off the operatmg
table and consequently could be used as the
station receiver even while being rebuilt.

This particular model was an HR0 5TA I,
purchased a few years ago for $65 complete
with power supply, speaker, and plug-in coils
for 100 kc to 30 mc. In its day (J 946), is was
one of the highest priced receivers on the
market and regarded by hams and communi­
cations engineers alike as the Cadillac of the
industry

Heat
One of the main shortcomings of old re­

ceivers is the large amount of heat they pro­
duce. In the old days, advertisements touted
"powerful superhets." Perhaps this was be­
cause they were built like transmitters. Prac­
tically every stage usually runs at two or three
times the power necessary for good perfor­
mance.

The resulting heat is very undesirable for a
number of reasons. Most obvious is frequency
drift and reduction in component lifetime.
Some models usc ventilated cabinets to get rid
of the large amount of heat generated; hot air
from tubes and resistors then rises and passes
out vent holes near the top of the cabinet.

Type Miniature Octal

Remote cutoff
pentode 6BJ6 6SS7

Sharp cutoff
pentode 6BH6

High-mu triode 6AB4 6SZ7

Medium-mu triode 6C4,9002 6L5-G
Power pentode 6AK6 6G6-G

Duo diode,
Hi-mu triode 6AQ6 6SZ7

Table I-Typical 150 rna heater tubes.

This air is replaced with cooler air sucked in
through vent holes below the chassis. Con­
vection cooling of this sort would be alI right
if air were perfectly clean. but it's not. A sub­
stantial part of the dirt in the air is left in the
receiver. Take a look inside any old TV set for
a very dramatic demonstration.

Dirt needless to say, is very harmful. It, .
gets into controls, switch contacts, tunmg
capacitor bearings, etc., making them noisy
and eventually intermittent in operation. It
also affects alignment and Q of tu ned circuits.
There is much to be said for a receiver that is
tota lly enclosed, even though it means some­
what greater warm-up drift.

The best thing to do about heat is to avoid
producing it. The tra nsistor, of course is the
ultimate solution; but even with vacuum
tubes, proper design can easily cu t the amount
of heat generated to 1/2 or 113.Warm-up fre­
quency drift will be reduced a corresponding
amount. of course. You will even have a
smaller power bill-a consideration of you
leave your receiver on all the time. In this
receiver total power consumption was re­
duced from 42 watts to less than 15 watts with
no loss of performance. Here's how it was
done:

Fig. 1- External power supply for the modified
HRO. Tra nsformer TI provides 150 volts at 70
rna and 6 .3 volts a t 1.5 amperes. The zener
diode regulates at 120 volts and is discussed in

the text.

•0 1r ~,.

IoIoforO'Cl
100Q 10 101120 110

2 . I 2 120 .d e

Tubes

The average run of the mill receiving tube
has a heater consumption of 6.3 volts at 300
rna; about 2 walls just to light it. Although not
generally appreciated, there is available a
complete series of receiving tubes that run on
1/2 this current, only 150 rna. Total heater
consumption can be cu t at least in half if the
tubes are simply replaced with 150 rna ver­
sions. (In many cases even socket connec­
tions are the same) . Table ] gives representa­
tive 150 rna heater types, both octal and mini-
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!> 6 C4 TI

4P II !,.....,.-~----v
220 K

To S- Ml!t l! r+ l ZOw

r-----------------j
5 ' ,

1// '

10 M

~001 1 6AB4

•

Fig. 2-Audio port ion of T

th e mod if i ed HRO . D~f:C lor
Transfo r mer T, is a
standard JOK to 3 ohm
output ty pe . The 10 ohm
re sistor acros s the sec­
onda ry provide s a load
whe n hig h impedance
e a rphones a re used . The
audio filter will be d is-

cussed in Part If.

at urc . There even exist 150 rna equiva lents of
some of the old double-e nded met al tubes
such as the fi K7 . (Replace it with a 6S7.)

I' ve replaced a ll the old octa l tubes in this
HR O with min iature 150 rna heater types.
except for the fiASfi mixer which pu lls 175
mao T he octal sockets. of course. had to be
replaced with min iature ones. T his was
acornplishcd by mounting the min iature soc­
ke ts on small a luminu m plates and then bolt­
ing the plates over the o riginal octa l-socket
holes.

Plate Voltage
Plate dissipat ion (a ll of which appea rs in

the form of heat) is the product of plate volt­
age a nd plate curre nt. Tran sconduct ance. on
the o ther hand. depends mainly on plate cur­
rent, which in turn is governed primaril y by
control-grid and screen-grid voltages. Plate
dissi pa tion. therefore, ca n be reduced simply
by lowering plate voltage: receiver operation
will nor he affected if plate curren t remains
approximately as it was. T his tech niq ue is
used to some extent in the Collins 755-3.

Plate vol tage should not be reduced below
screen-grid voltage, however. as this would
resu lt in excessive screen-grid cu rrent. It's a
good idea to run plates and screens at the
sa me potential, typicall y 120 to 150 volts;
that way the sc reen dropping resisto rs (a n­
o the r sou rce of heat) arc eli m inated . A lso
taken Ca re of is the problem of regu lating
screen vo ltage with respect to r .I . ga in con­
trol va ria tions.

There's a nother adva ntage to low plate
voltage: noise pulses are clipped by the tubes
themselves. For this reason I have never felt
the need for a sepa ra te noise limiter- alrhough
admittedly living in a very quiet loca tion has
been a contribu ting fac tor. With a v.h.f, con­
verter ahead of the receiver a nd a .v.c . turned
off, there is mare than enough gain fo r limit-

109 to occur 10 the last i.f' , stage. This has
prove n to he a very effective noise limiter.
Possibly performance as a limiter could be
en hanced by a potentiometer to con trol Jast
i.I, stage screen grid voltage, but I haven't
tried th is.

Power Supply
Unfortunately. a reduction of plate voltage

wi ll usually call for replacement of the old
transformer. although some decrease can he
had by changing the fi lter to choke input.
(Another filter choke is added betwee n the
rectifier and input-filt er capacitor.) C hoke
input provides better regula tion an d fi ltering
in audi tion to d ropping the output voltage .
It docs no good to lower plate vo ltage with a
dropping resisto r. of course. since the heat
saved in the tubes will then be dissipated in
the resisto r.

Replacement of the power transformer is
a chore but not very expensive if you have
converted your receiver over to Q RP opera­
tion. as described above. You will then need

Top view of the modified HRO shows the minia­
ture tube s mou nte d on aluminum p la te s. The right
side of the chassis contains the components
added fo r control of bandwidth . This will be

covered in Po rt II.
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only a very sma ll transformer; the one I used
cost S1.59. This a lso frees the old transformer
for a more ap propriate application. such as a
transm itter power supply.

Anot her big source of heat is the old­
fashioned tube rectifier. It shou ld be replaced
with a pair of modern silicon diodes. It takes
ten watts just to light a 5Y3.

T he H RO was one of the last factory-made
receivers with an external power supply: al­
tho ugh most of those new-fangled s.s.b, trans­
cci vers arc made that way. All th ings co n­
sidered. I think the merits of such an arrange­
ment outweigh the shortcorninzs. It makes- -for easy adaption to a mobile or emergency
power source: and. of course. it eliminates all
power supply heat Irom inside the receiver
cabi net.

The power supply I am using is shown in
fig . I. I happened to have a 120 volt. 10 watt
zener d iode and used it for regulati ng B plus
voltage. Since the entire receiver pulls only
33 rna plate cu rrent. the zcner docs a good
job of regulat ing under all condit ions of line
voltage and r.f. gain control variations. A s a
result, no sepa rate regulation of local oscil­
lat ion plate volt age is needed inside the recei-

ver, thereby eliminating still anot her source
of heat.

Audio Oulpul
T he most horribly over-powered part of a ll

is usually the audio output stage. If you arc
deaf or if you usc the receiver as a public
address amplifier, yo u may need those push­
pull 6V6's. Otherwise, it is sensible to replace
the output stagers) wi th something ru nning
arou nd a half watt or so input. Th is should
give vou a clean 100 mill iwatts of aud io out-- .
put with no percep tible distortion. One hund-
red mill iwatts may not seem like m uch but it
is loud. T ry dumping that much audio power
into a spea ker sometime . You'll fi nd o ut.

The 6C4 used here (fi g. 2) deli vers more
than eno ugh audio power for comforta ble
listening eve n running only 4 rna a t J20 volts.
Another advantage of a low power aud io out­
put stage is th at noise pulses and strong sig­
nals are automa tically limited to something
less than car-splitting levels before they reach
the speaker.

Part II of th is a rticle will deal with the
changes made in the i.I. and r.f', circuitry.

(To be continued)

BY THE WAY...'ai,,="=z .zvz-·..,..~

G O RDO N Young. WB6NKJ, takes 10 the
road wi thout having to worry about his igni­
tion noise. The idea started when a storm
blew his 4 cleme nt beam down at home and
since he didn't have a car. bicycle mobile
was the only immediate solution to staying on
the air.

The bike is a girls model which offers a long
back tray and a basket up fron t. An HW­
32A is tucked in the basket along a log and
speaker. The rear tray holds a 12 volt ba ttery
and feeds the d.c. supply (the ba tte ry requ ires
recharging afte r about 4 hours of operating).
So far he has worked 25 states and 10
countries with th is rig and a Hustler antenna
mounted on the back. He gets consistent 5/8
and 5/9 signal reports into Australia. -
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DELUXE .,AItI {

MODEL 270 . . .5 BANDS ... 260 WATTS

$35

$48

SavAItI
ELECTRONICS
OCEANSIDE, CALI FORNIA

A SUbsidiary ot Cubic Corporation

@ CYGNET CARRYING CASE
Genuine leather, hand crafted in Mexico. With space
for Mic., antenna and log. $32

OTHER ACCESSORIES:
@ PLUG·IN VOX. FOR 270

Model VX· 2

@ PHONE PATCH
For all Swan Transceivers. Model Fp·I

@ SWANTENNA
MOBILE ANTENNAS

10, 15, 20, 40 and 75 meters.
500 walt power rating. High ef­
ficiency. No more coil changing.

MODEL 55 $95
(Remote switching modell

MODEL 45 65
(Manual band selection)

@ CYGNET MODEL 260
Standard version of Deluxe 270. Same power and cir­
cuitry, without some of the Deluxe features. Still a
magnificent talking machine. $435

The new Cygnet line is our latest development, and promises to become tremendously popular. Being
self-contained with AC and DC power supply and loudspeaker, it is designed for easy portability,
ideal for vacation or business trips, field day, or mobile operation. At the same time it provides all
the necessary power and versatility for a complete home station. The 508 external VFO or 510Xcrystal
oscillator will plug directly into the deluxe Cygnet 270, as will the VX·2 Vox unit or Fp·1 Phone Patch.
And , if you feel the need for more power, the Cygnet Li near provides a 5 times increase to better
than 1200 watts. The Cygnet line comes wi th the same high quality and reliability that is traditional
with all Swan products. And with the famous Swan customer service, if and when required.

@ THE LITTLE GIANT @ CYGNET LINEAR AMPLIFIER
DELUXE CYGNET TRANSCEIVER 1200 walts, P.E.P. input, 10 through 80 meters. Has
MODEL 270 self-contained AC power supply, and same cabinet size

. as Cygnet Transceivers. Uti lizing a grounded grid, su-
260 walts P.E.P. input on 10 through 80 meters. per cathode drive circuit with four 6lQ6's, both ef-
A complete amateur radio station including 117 volt ficiency and linearity are exceptionally high. Plugs
and 12 volt DC power supply and loudspeaker In one directly into Model 270. May be easily adapted to
g~ckage With a .handle. Ha.s 100KC crystal calibra.tor, the 260 and other transceivers. $295

lal Set, A.F. Gam, R.F. Gam, AGC, AlC, S-meter, side-
band selection, all the features requ ired for home
station operation with enough power to work the world.
Yet, the Cygnet is small and light enough for mobile
or portable operation; an ideal traveling companion on
business or vacation trips. $525



AS LOW AS

/$115 9 60

NO SHIPPING CHARGES WITHIN

CONTINENTAL U.S.A.

This adva nced sta te of the a rt tower is aero­
dynamically design ed to reduce t ower wi nd
drag. This means yo u can carry more antenna
than ever before. Tr i-Ex engineers have made
th is possible by using high-strength, solid -stee l
rod bracing. Only at Tri-Ex do you get "W" type
cont inuous t russ bracing. Developer of t he
freestan ding, crank- up tower. Tri ·Ex prides it­
self on the quali ty of its products. More Tri-Ex
crank-up towers are in use today than all other
cran k-up...... t owers combined . Find out why t he
LM 470 t ower is such an outstand ing success.
Wri te tod ay for free literature.

(70 FEET HIGH)

FOR

THE TRI·EX
FREESTANDING

/'

ANTENNA LOAD

ri-Ex TOWER CORPORATION 7182 Ra smussen Ave., Visalia, Calif. 93277

,

LARGE
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exists much less being awa re that it is Tokyo's
" Radio Row" . Those m aking purchases of
electronic equipment such as tuners, ampli­
fiers . tape decks, and other hi-fi components
will usually make their purchases in the hotel
lobbies or in the large department sto res on
th e G inza. Those who enjoy barga ining and
the excitement of exploring a foreign coun try
will find that they can save themselves a con­
siderable amount of money by shopping at
Akihabara . T he cost of comparable uni ts at
Akih abara , a fter a bi t of dickeri ng . wi ll
usuall y be about a third less th an the goi ng
prices "uptown" in th e hotel shopping
arcades.

Akih ahara 's "Radio Row" area consists o f
severa l sq uare blocks of stores selling every­
thing from washers and ironers to the parts
for the construc tio n of electronic eq uipment.
There is a building. occ upyi ng one city hlock.
th at is really the heart of " Radio Row" . In­
side the build ing, on the grou nd fl oo r. is a
maze of passageways about 4 or 5 fee t wide.
lined wit h hundreds of small shops that arc .
at best. 8 foo l cubicles. Manv of these shops
specialize in loose parts and arc patronized
by radio enthusiasts holding lists of parts fo r
thc various and sundry projects they plan to
construct. The faces are differen t and the

A s a boy, jus t ge lli ng sta rted in radio. I
used to make many excu rsions to New York's
Cortla ndt Street to spe nd a few hard ea rned
doll ars o n radio parts and much time win­
dow shopping . I would imagi ne that the re a re
many thousands of persons actively engaged
in electronics today who can remem ber the
countless hours they spent on "Radio Row"
looking, to uchi ng. and buying 'parts for the ir
pet projects. Well , New Yo rk's o ld " Radio
Row" and th e " Radio Rows" of many o the r
c it ies have all but di sappeared a nd even
given way to the eve r popular m ail o rde r
house catalog. Like New York C ity, a nd
many o f the larger A merican ci ties. Tok yo .
J apan has its own " Rad io Row" . It's a busy,
excit ing place, something li ke a beehive , and
open seven days a week .

Not too lon g ago seve ra l of my business
assoc iates returned from trips to Japan wi th
stories about a " Radio Row" in T okyo th at
was something just short of being fa ntastic .
Fo rt unatel y. I too was able to make seve ra l
trips to Tokyo and. of course . had to visit
A kihaba ra, the " Radio Row" sect ion of To­
kyo. W hat nostalgia , bu t with a n Orient al
fl avor. I thought th at you m ight like to know
that "Radio Rows" are not indigenous to the
U.S.A . a nd what the " Radio Row" of the
most hea vily populated ci ty of the world is
like .

Akihabara is a section o f the city some
few kilometers from the central busi ness dis­
tr ict of T ok yo . It is easily reached by elevated
railway from almost anywhere in central
Tokyo. The "cl" cost from centra l T okyo is
a bout 35 ye n o r 10 ce nts. Cab fa re from the
popula r hote ls is around 260 ye n. A dolla r
expands in a hurry in Tokyo w ith the ex­
change rate o f 360 yen fo r one dollar.

Most touri sts and business people visi ti ng
T okyo are probabl y no t aware that Akihabara

'~ 7 1 9 Quarterstaff Road. w inston-Salem. .C.
27 1tl4.

The entrance to A kihaba ra Sta tion as viewed
f rom one co rne r of " Radio Row."
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Even schoolboys are intrigued by the bargains.

language strange but the action is the same as
back home.

My fi rst trip to Akihabara was taken on a
Sunday. The underlyi ng thought was to try
to fi nd my way by elevated railway on a non­
business day so that I could retrace my steps
without trouble duri ng one of the weekdays.
When I arrived I found that virtua lly all of
the shops were open and the place was teem­
ing with people. I couldn't figu re th is out for
awhi le until I realized that Sunday docs not
necessarily bear the same importance in the
Buddhist religion as in the Christian faith. As
a mailer of fact I discovered later that most
of the main business section of the city is
pretty well shut down on Sunday probably
due to the infl uence of the work week ob­
served by the western world. The popular
Ginza, with its multitude of shops, seemed
to be quite busy on Sunday however.

The typical method, and most conven ient
one, of gelling to Aki habara is to hail a cab
in fro nt of your hotel and tell the driver Aki­
habara. Y ou can't massacre the pronouncia­
tion too badly and if you do there is always
the doorman who can give the cabby the
instruct ions and get you on your way. The
ride on the left hanJ side of the road in an
eco nomy size ca b is something else. especiall y
when you arc used to the right hand side of
the road dri ving done in the U.S. You should,
of course, have some idea of what you wish
to purchase befo re you head for Akihabara
unless you plan to just browse arou nd. I
armed myself with a number of brochures
which contained pictures and descriptions of
the items of interest to me. I also knew what
the going prices were for the items if pur­
chased from the hotel shops. Another handy
thing to carry around is a currency conver­
sion chart. Also lots of yen! With the bro­
chures, conversion charts, price information.
and money you are in an excellent position to
do some dickering.

There are, as mentioned previously, hun­
dreds of lillie shops within the " Radio Row"
building complex. Most of the shops special­
ize. You will find many handling loose parts,
some dealing in hi-fi equipment, and others
sell ing ham gear and test equipment. No
mailer what it is electronically speaking that
you may desire you ca n find it at Akihaba ra.
I was part icularl y interested in an Aiwa Cas­
sette Tape Deck for use with my Sansui
Stereo Tuner and Amplifier back home. I
went fro m shop to shop. the ones special­
izing in tape decks. to do my bargai ning. Due

-

*

A busy corner at Akihabora.

*

It's even money that TV sets a re sold here.

,
I

•
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to the limited amount of space in an 8 foot
cubicle you won't always find the unit you
are looking fo r on display. Don't be dismayed.
Show the proprietor your brochure and ask
him how many yen. Tell him yo~ want an
export model too because if you don't you
may wind up with a unit whic h will work
properl y only on 100 volts and 50 cycles. The
proprielor si ts in a little corner of the cubicle,
with just about enough space to turn around.·
and shares a telephone with the owners of
other adjacent cubicles. He will pick up the
telephone and call someone. whom I suspect
is his distributor. and appa rently ask fo r a
quote. In short o rde r he will figure out his
mark up and will quote you a fi gure. If th is
shop is the fi rst on your iti nera ry tell him
"Domo arigato" (T hank you) and go on to
another shop. After you repeat the procedure
a half-dozen times you will have a low quote
and arc ready to co nsumate a deal. With the ­
maze of a lleyways you may have a little
difficulty find ing the shop that gave you the
low bid but don't despair. you will eventually
find the place. Tell the proprietor th at you
want the particul ar item by pointing to it in
your brochure again, quote the number of yen
previously stated, and say "Dow " (Please).
He will again pick up the telephone, make a
call. and in mediocre English ask you to wait
a few minutes. After a short wait someone
will show up with a package under hi s arm,
and deliver it to the shopkeeper. The shop­
keeper will unpack your merchandise for you
to examine. If the item al so works on bat­
ter ies the ba tteries will usually be supplied
with the unit and yo u can check the item out.
My rape deck was strictly an a.c, model for
60 cycles usc and so I had to rely o n faith in
making my purchase. Of the various items
purchased Ihat could not be checked before
purchase none gave any trouble when I final­
ly plugged them in at home.

If you arc satisfied a nod of the head to the
shopkeeper will get your purchase re-packed ,
covered wi th a shee t of paper. and provided
with a handle for you to carry the package
back to you r hotel. On your way back to
your hotel you can feel pretty good about the
bargain you got. You have saved you rself
qu ite a few dolla rs by knowing how to shop
at Akihabara. Despite the language barrier
and the fact that you may not have the op­
portun ity o f trying o ut the item before you ­
buy you will find th aI the Japanese shop­
keeper is quite reputable, Your chances of
buying defective merchandise are negligible

Se e page 110 for New Reade r Se rvice

Coco Cola is Coca Cola e ven at Akihobara.

*

You name it, we got it.

*

A busy a lley in Akihabora. These shops see m to
specialize in vacuum cleaners, lamps, hot pla tes,

ad infinitum .
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Anothe r a lleyway cl utte red with ta pe deck s a nd
tuners ,

as far as I can determ ine. I wo uld not hesi­
tate to repeat the process in the future if the
opportunity to visit Tokyo ever presents itself
again . By the way. if yo u buy loose parts.
especially dials. nuts. bolts a nd the like re­
mem ber that the Japanese arc on the I\letric
System. I learned that a vern ier dial fo r use
with a 5 mill imeter shaft can be reamed out
slightly to fit a standard (U.S. type) 1/4"
shaft.

One interesting sidelight to my wanderings
thro ugh Aki habara was meet ing a gentleman
fro m India who was tryi ng to purchase va ri­
ous units of ham equipment fo r his brother.
a ham in Bombay. T his fellow was fortunate
in that he had a Japanese friend acting as an
interprete r which made it considera bly simp­
ler to effect his transactions. He had q uite a
list of items to buy and these items ranged
from sideba nd excite r units to filters. crystals
and other odds a nd e nds fo r the construct ion
of sideba nd transmitters. I jotted his bro ther's
call down somewhere and mislaid it. Perhaps
he will read this ar ticle a nd let me know if
the counsel I provided helped him to get the
equ ipment he wanted.

From my exploration of Tokyo's " Radio
Row" I would say that radio rows ce rta inly
are not indigenous to the U.S.A.. nor are
radio enthusiasts. The litt le shops at Akiha­
bara seem to do a thriving business in what­
ever electronic equ ipment they se ll . T he cus­
tomers ra nge from schoolboys up to old
timers. T he shoppi ng lists look the same as
the ones I used to carry to Cortland t St reet
years ago only the langu age is different.

A nytime one thinks we A merica ns have
the corner on enthusi asm in regard to radio
a nd electronics in general he ought to visit
Aki habara in Tokyo. Irs an education.

Sayonara
(photos by B. W . Smith )
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OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX OSCILLATOR

Write lor complefe c. t. log.

SAX·1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Specify when ordering)

PAX-l Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
tollow the OX oscillator. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplif ier can be amplitude mode­
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifier $3.75
Genera l purpose unit wh ich may be used as a
tuned or untuned ampli fier in RF and audio
applicat ions 20 Hz to 150 MHz. Provides 6
to 30 db ga in. Ideal for SWL. Experimenter or
Amateur.

SAX·1

Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz $ 29Hi Kit 20,000 to 60,000 KHz 5
(Spec ify when ordering)

MXX·1

MXX-1 Transistor RF Mixer $3.50
A single tuned circu it intended for signal con­
ve rsion in the 3 to 170 MHz range. Harmon ics
of the OX oscillator are used for injecti on in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz

(Speci fy when ordering)

PAX·1 SAX·1

CRYSTAL MFG. CO•• INC.
10 NO. LEE • O KLA , CITY . OKLA. 73102
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I

The
next-best-thing

antenna
IWhen you can't swing a beam
this one will get you on beamanyway.!
If it's not worth risking the dough or your happy home for a beam,
don't despair. Hy-Gain's got The Next-Best-Thing Antenna.
It's the 14AVQ, the most popu lar vertical under the sun.
We call it The Next-Best-Thing Antenna for a good reason. Because
it is.
It develops an extremely low-angle radiation pattern, so you get
a super powerful signal for short hauls or long ones.
Plus, you get low VSWR on all bands with the abili ty to adjust and
readjust ' for top performance at any specific frequency.

"Hy-Q" low loss traps are each precision tuned to frequency to give
true resonance on each band.
And the 14AVQ is the only trap vertical at DC ground. So you get
practically no static or lightning problems.
If you want, you can phase two 14AVQs and get the signal directivity
of a beam without the bother or worry of a tower or rotor.
The 14AVQ is built of high-grade, heat-treated aluminum using high
impact polystyrene. So there's no rust, no deterioration. And. it's
amazingly simple to install.
Get down to the best distributor under the sun (he stocks all Hy-Gain
products) and look over the 14AVQ.
Compared to The Next-Best-Thing Antenna, there is no next best th ing.

14AVQ Ir •,-G81
• fOR THE STRONGEST SIGNAl UNDU TliE SUN!

HY-GAIN ElECTRONICS CORPORATION
P.O. Box B6B-FA

Lincoln. Nebraska 68 501
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BY MALCOLM M . BIBBY,* GW3NJY

Part II

Part /I of this two part series covers FEr characteristics, biasing, circuit con­
figurat ions, dual gate FET's and FEr applications .

I N order to work with FET's e tTectively the
parameters used by the manufacturers must
be understood and a re covered below.

A sim ple circuit is shown in fig. 9 for
m easuring gmo and I n ss. The best method
for determining Vp is to construct a graph of
the square root of the drain current versus

Device Characteristics
For depletion mode FETS the manufacturer

will refer to three parameters. These are ( I)
pi nch-off voltage. Vp. (2) the zero-bias d rain
current, In ss (3) the zero-b ias forward trans­
conductance, gmo or Yfso. These can be
shown to be related by equation (I) :

ga te vol tage. This graph is essent ia lly a
straight-line and the value of ga te voltage
when I n =0 gives a value fo r Vp . Fi gure 10
illustrates this measurement.

The relationship between drain current and
ga te voltage for depletion mode FETS is given
by equation (2) :

I D = I nss (I - ~:::)' (2)

Vo = -15V

r 1( $ = gate-source bias voltage.

I D = drain current at l' lt ~ .

I D SS = drain current at V its = O.

l Op = pinch-off voltage.

( I)2 I D::. S
gmo = I '

I'

-
4. 10 -2 l?
2 Jl, 10-2

~ •
Left scalY

/ "l- •

~ /./ /"VG
;:'/R,ghl

'*" ' scale
•

I- //
Vth - -7

- 375V ./,.r/ - e meusured..0. data
l,·'· ./.'

3

2

4

5

o 0
2 4 6 e 10 12

VG. V

Fig . 1O-Here the th reshold voltage of a P-chan­
nel enhancement IGFET is dete rmined. A simila r
g raph fo r adepletio n mode device wo uld provide

Vp.

ma

..
0 .1 ~F E-

:(
0

0 -
t

Vo

<'
I Kahm S

D
0 1~F

G r '\

> '- ,I
I m V ~ 5> 1meg-1KHz

( >

' 2748 Juno Place, Akron, Ohio 44 313 .

Fig. 9 - A simple circui t fo r measuring gma a nd
IDDS. The o.c. voltage, Vo, in mi ll ivolts equa ls

the gma of the device ex pressed in rn a / vo lt.
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B IOS

(+1 -

(-1 +
Vs

V,

Iass 1"1,1\

<>
(

/

( 0)

Self bias

(b )

Flxpd b.cs cornbmed with self bIOS

( C )

Fig. 11-The three basic methods of biasing FET's.

This equation is a very good approx ima­
tion to rea lity and is one reason for preferring
F ET'S in mixer circuits where a 'second-order'
device is essential.

Due to an inabili ty to control the FET

manufacturing process as closely as they de­
sire. manufacturers of FET devices will quote
a fa irly large range in their device specifi ca­
tions. These should be carefu lly noted, as they
effect such things as gain. bias point and even
cross-modulation performance.

10

Self bios only

Self bios and ___
trxed bios

o

Fig. 12-By using a combina tion of self and fixed
bias the spread in dra in current for different de­
vices con be reduced. In the a bove diagram the
bios circuitry is designed around point A. The
reduct ion of the drain current {l3 to ' 2l for on-

other FET is eosily seen.

28 • CO • January,1970

Biasing The FET
In fi g. I I we see the three possible hias

circuits for usc with a FET opera ti ng in the
depletion mode. C irc uit (A) is well known ;
circui t (B) is useful in source fo llowers. source
coupled amplifi ers. crc.. notice there is a
minimum value for Rs. C irc uit (C) is again
useful in source follower c ircuits and is often
used in com me rc ia l circuitry to ove rcome
difficulties brought about by the spread in the
FET parameters . Th is result can he under­
stood by referring to fi g. 12. Here the va lue
o f Rs was adj usted to the desired operating
po int . A . on the lower curve. However in
practice an rET with a characterist ic simi lar
to the uppcr cu rve may be used in which case
a different drai n current fl ows. Thc difference
in dra in curre nts. and hence device dissi­
pa tion. ca n be seen to be red uced when a
combination of fixed and self bias is em-

•
pla yed . To bias a n enhancement mode .FET

either ci rcui t (8) or circui t (C) of fig. I I m ust
be used.

Usage Classification Of FET's
Switching Applicati ons-e r ars in this cate­

gory are for use in choppers. m ult iplexing
circuits. phase detectors. (' tc. The ir fea tu res
are high off- to-on res is tance rat ios and low
feedthrough ca pacitance. They can a lso be
used as voltage cont rolled a ttenua tors.

Gene ra l Purpose Ampli fiers-These arc
FET ' s primarily designed for amplifica t ion
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Noise f l(~ ure vs frequency NOISE' fllilure vs source resistance

VOS = 15 V

VGS = a
Rs = I MO
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Fig. 13- The M otorola 2N4222 JFET illustrates the excellent I.f. noise perfo rmance of mode rn
FET's .

from d .c. to 1 mc. T hey feature low noise
figures with high input impedances as shown
in fig. 13. Intermodulation products are
smaller than those fou nd in corresponding
bipolar circuits. T hey a lso have a much lower
'corner frequency' than do bipolar t ransistors,
i.e. the low freque ncy response extends to
lower frequencies before the noise fi gure
begins to seriously de teriorate. This makes
them very useful fo r input stages in a .f.
a mplifiers.

H igh-Frequency Amplifie rs-irnr's in this
category arc designed fo r usc above about J
me and are used as oscillators. mixers, u.h.f.
amplifiers, etc. Because of the square-law
characteristic the cross-mod ulation perfor-

mance is at least an order of magnitude better
than those of hipolar transisto rs and is often
an improvement over vacuum-tube circuits.
For best noise performance at v.h.f. the opti­
m um source impedance drops from the I
megohm of the ge ne ral purpose am plifie r to
a round I K at 30 me and above. Reverse
capacitance is critical in high frequency a mp­
lifier des ign; for stability requi rements this
capacitance should always be minimized .

Dual-Gale FET's
T hese devices developed from cons idera­

tions of the well known cascade configura­
tion and its ability to reduce th e effects of the
reverse (or feedback) capacitance alluded to

Source Gate I Ga te 2

/ f- r'\

-, f- V

/ '-

-, -

Metal

Silicon
d ioxide
(S,02)
insu lator

( a ) (b ) Subst rate

Fig. 14-The well-known "ca scade" circuit IAJ, is ' integrated' to form the 'dual gate' IGFET
shown in (B) .
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,
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~ , .'- .-a ,-

~

c: 0 '...- 0 10 100 1000-<l
Interf£"rinQ $I(;lnol at gote for 1% cross

modulation distornon , millivolts

Fig . 16-These curves indicate that an inte r­
fering signal of greater than 100 mv can be
tolerated over most of the 3S db attenuation

range shown.

FET Amplifier Design
T he th ree different modes of FET operation

are indicated in fig. 17.
The Common Source Amplifier- In the

common source configuration of fi g. 17(A)
the FET can exhibi t high input impedance,
high gain and a low noise figure . H igh gene­
ra tor and load impedances are required by
the device for high gain . Both JFET and MOS­

FET single gate dev ices exhibit potential in­
stability at r.f. in this mode although un ­
conditional stability is possible with the dual
gate cascade structure. Thus it is almost
always necessary to employ some form of

abil ity for avoiding cross-rnodulation.). RCA
has published a number of application notes
to get this fact over. Figure 16 compares the
performance of the bipolar transistor, a sin­
gle gate FET and a dual-gate FET.

32 Type 3NI40

Vos =14 V

28
Gate no. 2 to

24 source volts,
VG2S =4

<l 2
E 20--c:..
~

~ 16~
u
c-a
~ 120 0 .5-0-

8 0

-03
4 -0.5

-0.8
-12 - 1.9 5

0
-3 -2 - I 0 I 2 3

VG1S I Gate to source voltcqe , V

Fig . IS-Transfe r characteristics of the RCA­
3N 140 dual-gate MO S fie ld-effect transistor.

earlier. T he two FET'S in the cascade circuit
of fig. 14 (A) were replaced by the one dual­
gate FET whose structure is shown in fig. 14
(B). As Gate 2 operates at a.c. ground the
feedth rough capacitance from the drain to
gate I will be greatly reduced compared with
the single gate varie ty. T he most readily avai l­
able dual-gate FET at present is the x-channel
depletion mode MOSFET. A typical set of
curves is shown in fig. 15.

Most manufacturers agree that the dual­
gate device has the best cross-modulation
capabilities (or more precisely the greatest

" <,
I I

'- /

:>>e

/' 1'\

-, l/

:~ ~(

<>

Common source Common gote Common collector

(0) ( b) (c )

Fig. 17-The th ree basic modes of FEr operation.
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Fig. 18-A circuit suggested by Texas Instruments using the ir 2N3823 FET.

neutral ization or to heavily load the input
and output circuits to obtain a stable common
source amplifier at r.f.

The Common Gate Amplifier-In the com­
mon gate configuration of fig 17(8) the FET

exhibits low input impedance, high gain, high
output impedance and noise performance
comparable to that of the common source
mode. Due to the low reverse transadmit­
tan ce (feedth rough capacitance) in this con­
fig ura tion the circui t will often be found to be
unconditionally stable. This configuration

deserves more attention by amateurs for use
in fron t end r.f. amplifiers because of its
superior stabili ty properties.

The Common Drain Amplifier-In the
common drain configuration of fig. 17(C) the
FET exhibits high input impedance and low
output impedance making it useful as an im­
pedance converter. At low frequencies the
circuit power gain can be very high but when
opera ted at r.f. the device gain drops con­
siderably. The circuit is also potentially
unstable.

•
/ 1-1\

'- I- i.I
•--I:

Fig. 19-A double-bal ­
an ced mixer circui t ca­
pable of low spurious
output. This circuit is
des igned for N-chon­
nel de ple tio n - mode

.devices ,

-'- • • •vv
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VGS• Gate source vol tage, V
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Fig . 20- These two diagrams depict the behavior of FET' s as voltage controlled resistors .

Examples Of FET Circuits

43 2 mc G rou nded Gale Amplifi e r-A
Texas Instruments applicatio n note illustrates
the usc of the 2N3823 in a u.h .f. amplifi e r
circui t w hich typically provide s II db power
gai n and a 4 .5 db N .F. The circuit is shown
in fi g. 18. Th is circui t is uncond itionally
stable provided there is a minimum of coup­
ling between the output and inp ut circui try.
Beller performance could he obtained with
the newer T IS88 and 2N44 16's but these de­
vices are no t unconditionally stable and
would requi re so me neut rali zat ion . Al ter­
nat ivel y the inpu t/ output ci rc u its co uld he
loaded if the consequent gai n reduct ion would
be acceptable.

Do uble Balanced I- Iixer- The ci rcuit for a
double balanced mixer using FET devices is
shown in fig. 19. Th is wi ll be recognized as
a form of the ' long-tai l pair' amplifier. The
FET drains arc connected together with the
resu lt that the input signals to either gate will
cancel in the d ra in circui t as wi ll a ll odd har­
mo nics. Ho wever the sum and different fre­
quencies (i.e. the i.f. signal) will add and a rc
selected by the tun ing of the i.f. transformer
ci rcu it. This circui t could fi nd wide appli­
ca tion in receivers as the spurious outputs
a rc of a very low m agni tude. T he bias cir­
cuitry ensures that the FET'S arc not forwarded
biased . The total drai n currents can be ad-

Fig . 2 1- The outline de­
tails of a vo lta ge co n­
trolled phose shift csclt­
lator. Fo r ma ximum sto bil­
ity the control FEr's should
be o pe rated so that rds is

fa irl y low.

~
>
;

/ "' "
"- 0 0 " 0

/ > GF f- '\ GF r-, G / -,
~>> f-V f-V-, -, II -,

S S S

Control
voltage
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Fig . 22- This ci rcuit. fo r use with compressors,
should be fed from a low impedance source
[i.e . a source followe r) and fed into a high

impedance circuit fo r o ptimum resul ts.

justcd hy va ryi ng. the va lue of the resistor in
the transistor em itter circ uit.

Voltage Cont rolled Resisto rs- All fEJ 's

can he employed as voltage controlled re­
sis to rs and Si liconix in pa rt icul ar has devcl ­
oped a line especia lly suited to this a pplica ­
tion . F igure 20( 1\) ill ustra tes th e beha viou r
o f a r-cha nncl dep let ion mode a rou nd VDS =
O. The curves arc almost symmetrica l. the re­
sul t of the in tcrc hanucabilitv of the drain- ,
and source. The slope of each cu rve repre-
sents the a.e. resistance at tha t part icular hias
vo ltage. Figure 20( 8) shows how the dra in­
source resistance m ight vary with hias volt­
age. The drain-gate a nd ga te-source m ust
never be forward biased so tha t there is a
lim itat ion on the maximum a.c. voltage that
can he applied across an FET. in the order o f
(,00 m illivolts. In fas t if the Fer m ust not
distort the a .c. waveform then the input volt­
age sho uld be kept belo w 50-100 m illivol ts
due to the non-lincar itv of the rds-Vgs curve.. -

These devices have applicat ions in 1\\'0

interesti ng areas: voltage controlled phase
shifters and vol tage cont rolled attcnuators .
The out li ne de ta ils of t wo such circ uits arc
shown in fi g. 2 1 anti fig 22 . The phase shift
osci llato r of fi g. 2 1 is immediatel y recog­
nizable : the use of the voltage controlled r ET's

docs away wi th t he need for ganged
potent iometers. The a ttc nua tor circuit in fi g.
22 has applicat io ns in audio compresso rs. The
series rET should be an x -channcl depletion
type a nd the shun t F ET a r--chun ncl enhance­
ment type. so that when a negat ive voltage
is applied to the gates the attenuation o f the
circuit is increased due to the rns increase of
the series F ET a nd the rns decrease of the
shu nt F ET. Each device should be capable
of 40 d b a tten uat ion: thus the circui t should
provide 80 db to tal attenua tion range. _

See page 110 for New Reader Service

liTHE NEW RTTY

HANDBOOKII

Radlolelelype

A treasury of vital and "hard to get"
information. loaded with equipment
schematics, adjustment procedures, op­
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 is amust for your library!
Only $3.95.
· New York State residents Must add sales

tax applicable to your area,

~-------- ----------,
I CQ Magazine II 1~ VANDERVENTER AVENUE II PORT WASHINGTON, 1.I., N.Y. 11050 I
I SIRS: My check (money o rde r) fo r $ I
I is enclosed. Pleose send _ copies of the I
I "The New Rm Ha.dbaal . I
I I
I Na me I
I Add,e.. II
I I
I City State Zip I
~--------------------
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The NCL·2ooo is desk-top dynamite in the form of
a 200o-Wall 5-band linear amplifier. If you want
high efficiency, superb linearity, operator-oriented
design, and contest-winning punch in a pile-up, the
NCL·2ooo is your kind of linear. NRCI reliabili ty
engineering also assures that there's no need to
retune with every frequency shift. Turn on the legal
limit in th is beautiful package.
o Frequency Range, 80, 40, 20, 15 and 10 meter
bands, with significant band-edge overlap for MARS
service. 0 Input Power: SSB - 1000 Walls aver­
age, 2000 Walls PEP. AM, CW, RTTY - 1000 Walts.
o Output Power: SSB - 1300 Walls PEP minimum

on all bands. AM - 300 Walls minimum. CW, RTTY
- 600 Walls minimum. 0 Drive Requirements, 20
to 200 Watts, PEP, adjustable. 0 Output Impedance:
40 to 60 Ohms (minimum!. 0 Power Supply: Built-ln.
solld-state design. 115 V.A.C. or 230 V.A.C. Draws 15
amperes maximum at 230V. 0 Tubes and Sernicon­
ductors. Two 8122 ceramic tetrode output tubes,
plus 13 semiconductors. 0 Fully metered, safety
engineered.
PLUS: ALC provisions, internal dummy exciter load,
full-access front and rear panel des ign, and time de­
day, plate overload, plate power and antenna relays.

AMATEUR NET PRICE: $685.00

37 Was hington Stre et. Melrose, Mass. 02176
Telephone: (6 11) 662·7700 TWX: 617-665-5032

See yo ur favorite dea ler, or write directly to factory for com plete specifica tions and descript ion.

NATlONAL RADIO COMPANY, INC.
NRCI

Internat ional MarketinK t hrough: Ad. Auriema. tne., 85 Broad Stree l , New York, New York 10004
&) 1969, N at ion al Radio Company, Inc.
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AN S- ETER

FOR THE SB-34
BY F. HELMUTH PEDERSEN,* OZ6LI

3-3 K

3..,

Meter

3.3 K

16 K

oczr
t---f~n

560

"

1" 12 Y.

r - "1"- - - t- ""C-Line

10 K

Ant.

6-6K

+ 12 Y.

330

3 m'

(
T' Siemens
'J NTC

22K

,,,
+450 .... ....-~ 1

L-..;CkR"_1-_0 A~ I

To
Ellt~1 _~;,;:..-, / 50t<
5Pe'Oker -

Fig. 1-Circuit showing the added co mpo nents
and wires lin color) to permit the existing meter
of the 58-34 to show received signal strength.
The Oe7 1 is a PNP type of medium gain roted
at 225 mw . A 2N 1414 will substitu te nice ly.
The A070 can be replaced with a 1N295 or a
1N60. The EC01303 is a 3 volt low power

zener diode.

in series with a negative temperature cocffi­
cient resistor of 10K ohms. The onc used
here is a Siemens R51-4/1 120, which drops
to about 100 ohms when hot. bu t most othe r
types will work as well . If a different type is
used the value of the series resistor will have
to be determined by trial and error. The value
arrived at should assure that no dri ft will
occur because of a temperature rise in the
equipment. If the compensati ng res istor is
placed above th e prin ted board, a uni t wi th
a smaller rate of change should be used.

Drifl
The presence of a n Svmeter in the S8-34

made it appare nt that a certain amount of
drift was occurring. The drift was due to the
high temperatures generated by the usc of
tubes. The drift in the collecto r current of Q3
can be neutralized by addi ng a 4.7K re sistor

' Stenjerparken 2e , 6400 Sonderborg, Denmark.
t'Schultz , J" 'The SB-34 Transceiver. Expanded
Coverage and Convenience," CQ. September
1968, p. 57.

A CCORDING 10 an article on the S8-34 by
John Schultz in the September 1968 issue of
CQ, l a n additional feature for this trans­
ceiver would be to use the incorporated meter
for an Svmeter. It was suggested that a re lay
would have to be used to switch the meter
back and forth when changi ng from receiver
to transmit.

I would like to contribute a method of add­
ing an S-meter to the S8-34 that docs not
require a rel ay but merely a transistor and a
few components. Aftcr the modifi cat ion the
meter will automatically show signal strength
on receive and relative output when transm it­
ting. The ANT-IP switch will work normall y
and the S-mctcr operates in the ANT position.

As shown in fi g . I, the drive to the S-meter
transisto r (OC I) is derived from the a.g.c .
line. T he OC 7 1 acts as a n S-meter amplifier
and se rves to isolate the low meter impedance
from the relat ively high impedance a.g.c.
line.

The ECO 1303 is a 3 volt low power zencr
diode and almost a ny type can be used . It
serves to stabilize the OC 71 S-meter amplifier.

The OA70 (or a ny similar d iode) is added
to prevent the Svmeter a mpli fier collector
current from fl owing through the diode,
CR22, a part of the relative power output
meter circuit.

See page 110 fo r New Reader Service Janua ry, 1970 • CO • 35



PRESERVE & SAVE
your issues of

conveniently and economically
in CQ's beautiful maroon

and gold binders.
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quickly a nd easily without damage to
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A variable resisto r should also be con­
nected in se ries with a 68 K resisto r 10 th e
base of Q J' The 50K pot sho uld th en be
adjus ted so that QJ draws curre nt im medi­
ately on the application o f audio from the
loudspea ker, th rough the 6.8 K to the base .

If QJ is replaced by a Texas Instrument
2N696 a slightly bet te r a .g.c. action m ay be
realized .

Modification

All components except the 4 .7K res istor
and the negat ive temperature coeffic ient re­
sisto r ca n be mounted on a sm all home­
brewed printed circ ui t board placed perpen­
d icular to the r. f. board a nd soldered in place .
T he 4.7K resistor and the temperature sensi ­
tive resi sto r should be located in th e vicin ity
of QJ .

Adjustments

To adjust the circ uit tune the receiver to
the 2 1 me ra nge and adva nce th e A.F. GAIN

control one th ird (clockwise). Be sure that
no signals are tu ned in an d th e circuit is no t
resonanl. T he 5D K variable in the base of QJ
is adjusted so that th e S-mete r reads zero
under these conditions.

Afte r th is adjustment the rece iver should
be tuned up normall y on 2 1 or 14 me a nd
adva ncing the A.F. GAIN will cause agita tion o f
the Ssrnetcr due to background noise. For any
accuracy in the measurement of signal
st rength the A.F.GAIN should always be set at
th is point. where noise agitation of the S­
meter, pa rtic ularly for signal st re ngth reports.

A fter this. a very strong broadcas t sta t ion
should ca use fu ll sca le deflect ion. If th e de­
fl ect ion is not correct , adj us tme nt of th e 560
ohm emitter res isto r may be tried to obtain
close to fu ll scale read ing . T he S-meter m ay
be calibrated in the usual man ner or a co n­
ve rsion chart ma y be drawn up wi th S-read­
ings versus the exis ti ng scale. -

Back Issues
Back issues of CQ are available from our Cir­
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
each. Preferably, the entire issue will be sent.

SUBSCRIBE TODAY

See page 110 for New Reader Service
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THE GALAXY GT-550

TRANSCEIVER
'.IQUINCT COVIIAGI, C""'ol••upplied foo- 3.5·A.0. 7.0-7.5.
I A.0·1A.5. 21 .0-2 1.5. 28 .0-29.0 ",HI. Optio"ol c,.,.lo l. "'Oy be i... .
,,?Iled fo,. Ol~•• ~O _t•• c_,og• . A IOlid·"al. VPO ope.a'.'.
"" tha u ' ,,,, ,tc h,ng . ' " Ih••a"g. of 5 .Q..5 .5 ",HI at all li_• . Doubl.
••gulotio" and t."'p••alu, . co",pe"lOlia" "'O k•• thi. V'O e!ltremely
II~bl • . A". iI1u"' i~al~ d io l ...ilh _. 12 i"ch•• of li".a. ba"d.p,.ad .
P"mory d ,al Cal lbra hon ma ,h of 5 kHI . Smooth ".,,,i., d ial p.o.
"id•• 72: I "• •ni.r lun i"'g fo r .ClI. of op.rolio" .

lACK PANIL CONTROLI I 8 icu "djull. " S" "'.,•• 1.'0.

lACK PANIL J ACKl f A"I.......CI • CW f ill•• (th••• jClch) • PTT •
hl.'''ol V'O ( Po.... , ) • h'••nol V'O (I ' i,, ) • ALe (I"'p ", t) • EXT.
( ' 0 ' l i"ecu ••ying ) • Mic. o p ho... . • Po_. Plug (f , o ... AC.AOO O'
G 1OOOOC) • K.y (f o , ew operalio,, ) • SpeClh•.

1101 ACCISI CONTROU, VOX Goi... . VOX Hold Ti.... . An'i vox.
flNII H: Cobi.... ' in "'o .....i. ICI ...t blClc. c.ockl. fini.h . f.o,,1 pan. I
i" ",",o ·ton. b'ulh.d Cl lu", i"'um.

,a.HIMI"••1 .550 worts PEP-SS., 360 _ "" C W o Mcuu"a l h y;1'l1l
fa. SSB/CW. or VO Xop4,g,ion wi,h oce.nary i ...lo llMl_AtW). b••C1 ~ '

in CW . ith occeu.ory v OX in t lo lled . B",ilt·; n oo,odio . id • .h)ne fa. CW
_1'I ;lo. in ll th'oug h apeak. , er heodphone•. SeIK'ibl. lid.bond
withou' 2 kHI jump ...hen ("" "Ilinll lid.bo nd , . Shift.d co .,i., CW
10 p.....n' ..t.op.fr 0 llll'nll.. wi'h onat". , trol'lt<e i...e, Stobie, - .4.50 8
ca.,i•••upp....iol'l " Un wo n,Ml l id.bo nd lupprelled 0"• • _ "01.
Shorp, 2.1 kHI filt• • with be"• • tha n 1.8:1 .hope facio•. ALe cit .
cui try oulomot icolly •• d"ce. g o in 1....1 to p'....n' Uflg , .to P pin lll .N
Hillh im~on<. mte.ophOfle cir<ui' (UN -50/60 DB ""(:.op"OI'l_1)
wi' h ,n con,.ol ci rcu it . Aud io I ••po.... @ - 60 8 points appro. i.
_ tely 300 ond 2 AOO HI . #.d iu otobl. ,i .N.two.k 0"".""0 .....tchi"g
fa. ' . lOftO " t AO/ I OO Oh", loado.
• IC IIVING, No", i"ol 50 Oh", i" p ut ...ith ••10)' COll t.ol fa. Oll ' .... no
.... i'chi llg . , . . ..Ieoc;,io ll coupled to • • ci'.r tUlli" g . S.".iti"i..., be".,
tho" YJ UtI fa, 1006 S+N/N ,otio . S.lect i" i..., 2 .1 kHI ...ith 10"'• • o ul·
Ilo " d i"g 1.8;1 Iho p. facio, for SS8/eW. or 300 HI ohorp 1.I.cti"i ...,
...ilh oplio nol plug .i" CW filt• •. fu ll AGC Oil . ec. i". ",od. 1 ...ith fa it
a ttock and 11_ ••1.0" cho .oct• •ilfic. No",inol 1 "'ott a ud io oulput
...ith - 6 0 8 po;nh @ 300/2AOO HI . h'••"ol 8 Oh", lpeoh. '.Qui••d .

I IZI. 6 " . II V.'" • I 2V:a " (HWD)

WIIGHT: 17 pou"d• . $475.00

A _lid-I tate "YO like that in the
trsnscetver, complete with simp le

r.lug-in cable •. Function switch se­
eds the re mote unit to control

Recetve - T ranscejve - T ...n smit fre.­
que ncy ind~pend...ntly. G ives about
th... same O.....ib il ily as a H"PARte
tran.mit1er and • receive r with the
GT~.Appro...717v.. 1t6 '-!1 ~. lHWm

W...ight .-Ibl.

R.F. CONSOLE RF55\l
The R.·~ nmtainl a preci­

sion wanm~t~, with a high d e­
gree of attu ntey in the ...nge of
3 ..5/30.0 m Hz.. Calibrated scales
a re 40 0 and 4 ,000 watt s fu ll
scale . I w ltch selected for fo,­
ward or reOected power. Abo
containl a ew nch to select .5 an­
tennas plu. a ~ummy load (not
luppliedl, and al l unused con­
nll'ctio n. a re grounded. 50239
ecea-conaeceers. Appro... 7.7V""
6 '-!1 ~ (HW D). Weight S '-!I pounds.

'69.00

SPEAKER CONSOLE
SC550

A match iol speal,.r with head­
phone jad. for the transceiver, com­
plete with cab le. AC400 power sup­
ply will mOl.lo t im id ... th... console.
Sizeo - approl imately 6 11(h9'-!1 - .
w ...i ltht 6 lb• .

s 25.00

REMOTEVFO

$75.00

RV550
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Looks aren't
everything.

This new Ham Cat may be the best rooking
ham mobile antenna you 've ever seen, but
that's just the half of it.

After all, beau ty is as beauty does, and this
one does it better than any other ham antenna
you can buy.

First of all. it's got a shake-proof sleeve
c lutch that folds over when you want to
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coil
and tip rod un it and screwing another onto
the fo ldover mast.

It's also strong enough to take a knock
without bending. And the turnover mast is a
hefty !ttl- sol id rod of highly po lished. heat­
treated aluminum.

We've also done away with theaid-fashioned
plastic shrink tubing and sealed the light ­
weight prec ision-wound coils in an mdes­
truct ib le epoxy-fiberglass sleeve. (Which is a
di stinctive white that'll add to the beauty of
your car.) And , atl fittings are heavy chrome­
plated brass.

The new Ham Cat combines higher Q with
wider bandwidth performance, without using
a lossy-heat generating coil like the o thers
use. So it not only looks beyond your wildest
dreams, it works beyond them, too.

It 's also designed on a nominal 52 ohm
impedance so you don 't have to have any
special matching. (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

38 • CO • January, 1970

Hy-Gain dealer (he 's the best one under the
sun) right now.

And it's there at a price atl the others are
charging for half of what you get in th is
antenna.

And t hat's the real beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance - no special

matching device needed.
• Widest bandwidth, highest power handling

- Vs. - heat drift ratio available.
• lowest VSWR in any mobile available.

MECHANICAL
• Turn-over mast is hefty ~. dia. solid rod of

highly pol ished heat-treated aluminum.
• All connections are standard ~24 thread.
• Mast folds over, swivels, and tu rns over.

You can mount it on bumper deck. In addi­
tion , th is flexibil ity makes it easy and
sim ple to change coils.

• Coil and tip rods are a one-piece assembly.
Coil diameters are constant, only lengths
change.

• Shake-proof sleeve clutch facili tates quick
band changeover and fold ove r for garagi ng .

• ·aTHEmn MOBILE HAM

caT ANTENNA
FROM HY·GAIN

HY·GAIN ELECTRONICS CORPORATION
P.O. Box 868- FA

Lincoln. Neb raska 68501

• THE MOST ADVANCED ANTENNAS UNDER THE SUN

See page 110 for New Reader Service



Receiver Signal­

Handling Capabilities
BY WILFRED M . SCHERER,* W 2AEF

The most difficult receiver criteria to either explain or comprehend is ability to
handle strong signals either on or off the tuned frequency of the receiver .
Few standards for such measurements have been agreed upon, and even
the best technicians admit to scant knowlege of the subiect. The article below
describes the various phenomena characterized as signal handling prob-

lems; next month's article will discuss measurement procedures.

R ECEIVER characteristics such as sensiti­
vity and selectivi ty a re quite fa milia r, but
when it comes to cross modulation, there
appears to be misunderstandings as to just
what this phenomenon is a ll about. This is
particular so among amateur-radio operators,
and ofte n othe rs as well, by whom "cross
modulation," o utside of inadequate se leeti­
vity, is blamed fo r almost any sort of inter­
ference or other effects from strong signals;
whereas, the actual situation instead may be
one of r.f. interrnodul ation, desensiti zation,
bl ocking, spurious overload responses or
a .g.e. takeover. These phenomena, as well as
cross modulation, are characteristics of the
signal-handling capabili ties of a receiver.

We sha ll , therefore, attempt to clarify the
picture by discussing these events, their as­
sociated effeets and how they may be meas­
ured and related to a set of speeifica tions for
making comparative evaluations between
different receivers.

Any discussion as to the causes fo r the
various phenomena will be limited to gen­
eralit ies, one of which is that the signal­
handl ing capabilities of a receiver mainly
depend on the linearity of one or more of
its amplifier or mixer stages in the presence
o f strong signa ls.

R. F. Intermodulation
We shall start off with r.f. intermodulation

(I.M.), inasmuch as it usuall y is the first
undesired event to wh ich a receive r is sus-

*Technical Director, CQ.

See page 110 for New Reader Service

ceptable and which also is the one least
recogn ized as such by most operators. T he
I.M . characteristics also provide a relati ve
ind ica tio n as to the other probable side effects
of non-linearity.

I.M. is caused by two signals of a suf­
fi ciently strong magn itude that produces odd­
order distort ion products which appear above
a nd below the frequency of tbe two signals
a nd at mult iples of the freque ncy separation
betwee n the signa ls. For example: the r.f,
intermodulation from two signals, one at
14355 kc and one at 14400 kc. could produce
I.M . products at 45 kc intervals (14400 ­
14355). The first interval will be 3rd-order
I. M., the second will be the Sth-ordcr. the
third the 7th, etc .

For the case in point, a 3rd-order I. M.
product could appear at 14445 kc (14400 +
45) a nd at 1431 0 kc (14355-45). If the sig­
nals that produced these I. M . products were
teletype transmissions, they would be heard
in the 20-meter amateur phone ba nd at 14 3­
10 kc! Sounds sort of fami liar, doesn't it?

Sim il arl y, two strong signals in the ama­
teur phone ba nd, one at 14280 kc and one
at 14300 kc, could produce 3rd-order I. M.
signals in the receiver at 14260 and 14320 kc,
while 5th-order products could show up at
14240 and 14340 kc.

lt thus may be real ized that two or more
remo ved unde s ired s ig na ls of sufficie nt
strength ca n be res ponsible for I.M. inter­
ference at a desired-signal frequency .

Where two undesired fundamental signals
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a re a .rn. transm issions. any I.M , sig na ls
caused thereby like wise will bc that of the
two a.m. signal s heard superimposed on one
anothcr at the l.Mi-product frequency. This
is not cross modulation . it o nly SO IllUJ.'i like it.

1.1\1. caused by two c.w. signals will ap­
pear as unreadable c.w. signals heard onl y
when the ke y is simultaneous ly down on
both the undesired-signal transmi ssions. One
a .rn. signal a nd o ne c .w. signa l w ill p roduce
1.1\1. products th at show up as a n a .m. signa l
inte rmi tten tly he ard at the rate a nd duration
o f the ke ying for the original c.w. signal.

The most interesting and often confusing
effect of 1.1\1 . products is caused by s.s.h .
signals. in whi ch case the l.M . appea rs onl y
as splatter or noise sprea d out 5- 10 kc
a round each l .M i-product frequen cy. It is
no wonder then th at many amateur o pe ra tors
complai n of thc QRM or of the hand's heing
noisy o n a busy weekend when a host of ex­
ceptionally stro ng s.s.b. signals a rc picked up
by a rece ive r ,...·it h poor 1.7\.1. cha rac te rist ics .
Al so. as man y mi ght have experienced . such
noi ses usuall y ca nnot be traced to any o ne
part icul ar signal for which one searches.
thinking that the ca use is spla tte r p roduced
by a ca re less o perato r o n w hom the blame
may be placed .

Cross Modulotion
C ross modul ation IC .7\.I. ) occurs in a re­

ceive r when a desired signa l is modul at ed hy
a strong modul at ed signal remo ved from the
desired-signal freq ue ncy to which the receiver
is tu ned . In o ther words, the modul ation o f
the undesired signa l is c rossed over in the
receive r to the des ired signa l.

C . ~ 1. is dependent o n the linearit y a nd
selec tiv ity of ce rta in sta ges in the receiver. the. -
strength o f the undesired signa l and the fre-
quency sepa ra tion betwee n the desired and
undes ired signa ls .

It ca uses the a .f. mod ulatio n o f an unde­
sired a .m. signal to he he ard on a desired c.w.
o r a .m. signal. Th at caused o n these signa ls bv- - .
a n undesired s.s.b. sign al w ill appear as un-
disti nguishable crud . such as a n s.s.h . signa l
heard with a n a .m. detector without ca rrie r
re-inse rt io n from the b.f.o . In e ither case.
where the desired signal is a n s.s. b, o ne, the
C . i\I. wi ll a ppea r as sp latte r o r no ise .

C ross modul at ion also ca n be caused by
an undesired c .w. signal that heterodynes
w ith a nother undesired signa l. in which case
the resulting beat frequency will be heard on
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a desired c.w. or a.m. signal whene ver the
undesired signal is keyed .

Desensitization
Desensitizat ion is a decrease in receiver

ga in caused by a st ro ng signal removed from
the frequency of a desired signal. with the
result that the desired-signal le vel is de­
pressed. The loss o f ga in is ca used by recti­
fi cati on o f the strong signa l in a grid-cathode
o r base-emitter c irc uit that produces a bias
which d rives the in vol ved stage toward cut­
ofT. This bias also may be fed to the a.g.c ,
syste m a nd thus simila rly affec t othe r sta ges .

The effect may be noted when the receiver
is clamped to a low level and appears to go
dead d uring o pe ra t ion in the vicinity of a
strong carrier from a local a .m. transmitter :
o r by the recei ver's level cha nging with the
keying o r speec h o f a nearby stro ng c.w. or
s.s.h . transm itter. causing the desired-signal
level to accord in gl y fluctuate up an d down .

In so me receivers we've run across with
h igh susccptability to desensitization. a strong
tel et ype signa l 5 kc o utside o f a n amateu r
hand noticeably decreases the recei ver gain
over the adjacent 10 kc o r so of the a mateu r
hand . Desensitization also rnav be caused bv a- -
local signa l o n a n amateu r band o ther than
that on which the desired signa l is tuned in .

Adjacent-Channel A.G .C. Takeover
Anot her phenomeno n that produces a de­

sensitizing effect is a .g.c, takeover hy an ad­
jacent-ch annel signa l. Th is type o f dcscntiti ­
za t io n is largely dependent o n the i.f. se lec tiv­
ity at the a .g.c. detector. It can occur from
less st ro ng sig nals suc h as those encountered
o n a band under normal cond itio ns. Thi s is
a common experience. part icul arl y w ith s.s.b.
signals.

Wh at happens here is that the a ttenua t ion
along the lower region of the se lec t ivity
sk irt is not sullicient to prevent a stro ng
undesired signa l thereat fro m capturing the
a .c .c. sys te m an d thus lo wering the recei ver- . -
gain .

Th is type o f desensit ization o fte n ca n be
recognized as suc h. inasmuch as the ad ja­
cent-c han nel signa l kicks the Svmetcr higher- -
than does the desi red signal. It is fu rther
ind icat ed w he n the effect is found to coin­
cide wi th the adjace nt-cha nnel signa l as ca n
he determ ined hy au ral com parison with the
undesired signal when the receiver is tuned
toward it.
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cross modul ati on where s.s.b, signals arc con­
cerned . it may he dillicult to dete rm ine wh ich
phenomenon is taking place .

In these sit uations it should be kept in
mind that a t least t H'O undesired signals arc
required 10 produce 1.~1. The I.M. may be
observed regardless of whether or not a de­
sired signal is present at the 1.~1. product
frequency to wh ich the rece iver is tuned,

On the other hand. only ont' strong unde­
sired signal is required to produce C. ~ 1. The
C. ~ 1. can he obse rved onlv in connect ion•
with a des ire»! signal which is tuned in o n
the receiver.

The other events described herein can more
easily be identified by the related effects ex­
plaincd ea rlier in the text.

If the rece ive r is suspected of having in­
adequate signa l-handli ng capabilities under
part ic ular sig nal-level conditions. as evi­
denced by a ny of the va rious effects just d is­
cussed, a sim ple check may be made by in­
serting about 20 db of attenuation with a pad
at the a ntenna input. The adve rse effect
should disappear if the receiver is o the rwise
at fault. Dat a on a pad is given at fig . I.

In th is respect. it sho uld be noted that
man y solid-state receivers arc equipped with
a vari able ante nna- input attenuato r st rictly
for contendi ng with the adverse effects caused-by strong sig na ls.

Reduc ing the r.f. ga in. consis te nt with
mak ing it possible to st ill read a desired sig­
nal. also shoul d minim ize the sig nal-ha nd ling
diff icul ties a nd provide a cl ue as to whether
or not the receiver is to hlu rnc.

Where suc h difficul ties persist . it m ight
he well to also follow some of the suggestions
presented under " An ten na Sense" in the
Q & A Column on page 87 of the ~I areh 1969
issue of CQ.

Measureme nt proced ures for the various
signal-handling character ist ics will be covered
in Pa rt 2 to be presented next month. -

Although adjuccnt-cha nncl a .g.c , takeover
prim ar il y is a selectivity pro blem. it has been
incl uded in th is discussion, since it o fte n is
misconstrued as "cross modulat ion" .

Blocking

Blocking occurs when the desired signal
overloads the rece iver, depressi ng the re­
ceiver ou tpu t level and introducing distortion .
It usually is the result o f the a .g.c . system's
ina bility to hold the receiver gain down
sufficient ly to prevent overload of one or
more stages.

A nyo ne who has attempted side-by-side
mobile commu nica tions or that with another
sta tion in the immediate vicinity most likely
has experie nced blocking. resulting in a m uch
d istorted ' IOUsometi mes unreadable signal.

Block ing a lso indicates the dynamic range- . -
of a receiver, as will he ex plained during the
measurement proced ures to be give n later.

Desensit izat ion also is some ti mes called
block ing howeve r. in th is case the ca use a nd
other effe cts a rc somewhat diffe rent than
that o f the blocking just described.

Spurious Overload Responses
Spurious ove rload responses a rc of the

cross-over type. The y a rc produced when
the fundamental or a harmon ic of a n un­
desired sign al mixes with the funda me nta l or
harmon ics of the local oscilla to r to prod uce
a s ig na l a t th e rece iver ' s inter mcd ia tc
frequen cy.

The undesired-sign al harmonics may be
generated or accentua ted to a high level due
to ove rload or non-l inea rity in an r.f. stage :
while both signal - and oscillator-harmonics
may be simi larly created in a mixer. part ie­
ula rlv since this nccessa rilv is a non-linear- .
clement.

T he spu rious responses which resul t. gen­
era lly arc most evident within a few hundred
kc or so of the strong undesired signal. This
mav be noticed when a ncarbv tra nsm itter

• •
overloads the receiver. producing "birdies"
in man y spots withi n the particular band .

This phenomenon ma y be easily demon­
stra ted by birdies which appear whe n a re­
ceive r is overloaded by a g.d.o. coupled to
the receiver antenna input while the b.f.o. is
turned o n a nd the g.d .o. is tuned back and
forth across the receive r frequency .

Inpu'
so n

R.
62

R,
240

R,
62

Ou' pu'
son

Recognition of Phenomenon
In some cases, pa rt icula rly those involvi ng

splatter or noise due to r.f. inte rmodula tion or

Se e pag e 110 fo r New Reeder Se rvice

Fig. l -Ci rcuit a nd values for 20 db pad used
with 50-ohm loads . For 10 db atte nuat ion ma ke
R1• and RJ 100 ohms andR 2 75 ohms.
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(Hy·Gain's Balun turns a52 ohm
unbalanced system into a 52 ohm
balanced system.l

Hy-Gain's ferrite Balun provides a way
to couple a 52 ohm unbalanced trans­
mission li ne into a 52 ohm ba lanced
antenna system.
And it works on either a doublet or beam ! TheHy-Gain
broad band Balun improves the tran sfer of energy to
the antenna eliminat ing stray RF from the feed line
and supporti ng tower.

When a beam or dipole antenna is led directly from a
coaxial line, there is an unbalanced condition, due to
the currents flowing down the outs ide (shield) of the
coax. These currents rad iate and thus affect both the
pattern and the tront-te-back rat io. In addit ion they
cause TVIand dra in away effective power.
The electrical principal of operation is simil ar to that
of a 1:1 transformer. It is frequency indepe ndent.
mechanically superior, and wi ll operate over all ham
bands. Hardware is furn ished to mount on the beam
boom or to be used as center insulator in a doublet.
Get the Hy-Gain Ba lun at the best distributor under
the sun (hecarries all Hy·Gain products).

•The Balun from HV-Gam
• FOR THE STRONGEST SIGNAL UNDER THE SUN !
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SPECIFICATIONS

Mechanical
Weight lib.
Dimensions 3V.. x6W
Input Receptacle 50·239
Output Receptacle Standard Term inal l ugs
Weather Protection Internally Sea led with

MoistureRelief Hole
Housing Materia l High Impact, Inject ion Molded,

OycctacPlastic

Electrical
Bandwidth 3 through 30 MHz Contmuous
VSWR 1:1 (when terminated with

a balanced 52 ohm load)
Power Rating 1 KW OC-AM
Impedance Transformation Rat io 1:1 at 52 ohms
Input Connector 50·239
Insertion loss Negligible
Feed-through l oss Negligible

HY·GAIN ELECTRONICS CORPORATION
P.O. Box 868- FA

Lincoln. Nebraska 68501

See page 110 for New Reader Service



THREE BANDS, ONE BOOM:
ANOTHER APPROACH

BY JIM GREEN,* WIGT

A 3-e/ement yagi for 14 me, and a 2-e/ement quad for 21 and 28 mc in a
single compact assembly.

T HE success of rotatable beam antennas in
improving signal strengths over long distance
paths has led to their increasing accepta nce
since the early 1940's This success. particu­
larly on the 10. 15. a nd 20 meter bands. has
encouraged a number of diffe re nt attempts to
secure the advantages of a rota table beam
antenna in a configuration which would work
at maximum efficiency on a ll three of these
principal frequency bands. Certai nly the most
successful and most widely applied solution
to th is problem is the so called " tri-bander."
In this config uration. series resonant traps
are located in the driven element, in the re­
flector, and in the directors to shorten the
effective lengths of these elements so that
they will resonate properly at each of the
bands. It is unquestionably a good compro­
mise engineering sol ution to the problem. It
does, howe ver, leave something to be desi red
from the po int of view of the perfection ist
who demands optim um performance from
his antenna.

Element spacing in the "tri-bander" can be
optimized for only one of the frequency
bands to be operated. Further. the series
resonant traps act as inductors when the beam
is operated on the lowest frequency band.
These inductors shorten the physical length
of the antenna at resonance and insert ohmic
losses. Both effects tend to decrease the over­
all effici ency of the a ntenna. F inall y. the im­
pedance presented to the driving transmission
line will not be the same on all three bands
and therefore the matching network used
again represent a compromise.

" Packard & Burns Electronics, 103 Fourth Ave.,
Waltham. Mass. 02 154.

See page 110 for New Reader Service

Despite the se sho rt co m ings , the " t r i­
bander" is still an excellent compromise
solution and only the purist need read further.

Log Periodic Antenna
Perhaps one of the most theoreticall y

satisfying solutions to the problem is the LPA,
o r Log Periodic Antenna. This antenna has
the interesting charac teristic of not only per­
forming well on three bands, but on being
able to perform well on a ny frequen cy over
a range of approximately ten to one. Despite
this startling advantage, it has found a little
favor with amateurs and probably will not
fare much better in the future. a nd fo r a very
basic reason.

In general , the gain of a directive antenna
can be expected to go up with the square of
the transmitted frequency if its physical size
is held constant. If a beam antenna wi ll give
a gain of 6 db on 20 meters, or 14 me, a
properly designed beam of the same physical
dimensions operated on 28 me should give a
gain of approximately 12 db. The Log Peri­
odic obtains its broadband characteristic by
effectively decoupling portions of the beam
as the frequency rises. Thus, in effect, the size
of the beam di minishes as the frequency goes
up and the freque ncy gai n o f the beam re­
mains approximately constant over the entire
freq uency range. The performance on the
highest frequency band is, therefore . far be­
low what can be achieved with a properly
designed structure of the same size.

Interlaced Elements
A more appealing approach is the one

which has been described in grea t deta il by
Sam Parker in the November and December
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Yagi -Quad
T he autho r has constructed and had in

service for the p,ast six months an antenna

1Parker. S., "Experiments \Vith Three Arrays On
One Boom." CQ. Part I Nov. '69, p. 78, Part II
Dec. '68. p. 43.

Monobonder
Driven Elemenl

Fig . 1 - Arrangement of
three bond antenna on a
single boom. Feed lines moy
be terminated ot the relay
box, or, if distances permit,
be run directly to the shock.

which experience has shown to be superio r to
any of the configurations previously dis­
cussed . The ante nna is shown in fig. I . T he
derivat ion of the design and the opera ting
characteristic s are immed iately o bvio us. T he
antenna consists of a standard three element
monobander for the 20 mete r band wi th two
c lement qu ad s fo r I0 and 15 str ung on stand­
" I'd sp ide rs attached to the same hoom as the
Yagi . A dequ ate room is available for the
ins ta lla tion of a th ird sp ider. th us perm itt ing
the quad s to operate as three c lemen t arrays.
T he next mod el of th is ante nna wi ll he so
configured .

It is immediately apparent tha t this con­
figuration permits us to avoid most of the
pitfalls poin ted out fo r the three configura­
tions previously discussed . T he three clement
monobander for 20 meters can easil y be
adj usted for op tim um clement length a nd
o ptim um element spacing, The clements of
the I0 meter and the 15 meter quads are
likewise independent a nd the ir lengths can be
sui tably adj usted for o ptim um perfo rm ance
o n each of these two bands. It is a lso po s­
sible to o btain o ptimum spaci ng betwee n the
quad elements by runn ing light dowels be­
tween the spide rs. but here o ur desire for
perfect ion gave way to a more pract ical de­
sire to use standa rd and readily ava ilable I

components to asse m ble th is fir st model. We I

expec t to try this refinement in the next ver­
sion. Finallv the interaction between the

• •
three beams is completel y negl igible. Essen­
tiallv no effect on the tuning of o ne bcam is. -
not iced when the e lement length of ei ther of
the o the r two beams is varied. All of these
advantages would of course be shared by a

Most

i II---"eloy
Bo.

L~1f.-Feed
Lme

15M-~~

reec l,ne "
Suppor'

Tower - - -

Rotor ---i~-

Monol>on,Oo,,,::..._ _ ­
o.rt'ctor _

issues of CQ m agazine.' In h is approach.
Parker inter laces the c lements of three scpa­
ra te Vagi Antennas o n the same boom . Th is
permits each of the three sepa rate antennas
to be d esigned wi th o pt im um clement length s
ami o pti mum clement spaci ng . It represents a
re finement of the more sta nda rd approach of
mounting three separate antennas. one above
t he o ther. o n the same m ast. Surprisingly the
amou nt of in te ract io n is to le rably small and
each of the beams can be tuned separately
with only a modest amount of interaction. It
docs. however. tend to be a bit "fussy" for
many applica tions. I also feel. personally.
that feed system proposed by Pa rke r leaves
something to be desired. He uses dccoupling
filters to perm it the usc of a single feed line
to drive m ore than one o f the beams. While
such filters can be des igned and built . the
ca lculation is somewha t trickv and the re-

•
su iti ng filter hits man y of the objectionable
charac te ristics o f the traps which arc pre­
se nt in the "tri-bandcr" configuration. Losses-occur and it is difficult to obtain a good
match on all three bands.
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To 20
Meter
Feed

1101l.0,c.

'"To
lronsm,tler

Strip to e...pose coo...
Shield appro... . 1"

Solder sh ields
together

. 20

Coo...

Standard shield braid
sli pped wer COOl

Electrical
Quarter
Wove for
Coo... being
used

Fig . 2-Switching system makes use of two
s.p.d .t. coaxia l rela ys a s shown above . If loca l
electrical codes prohibit 110 v.o .c. wi ring in
other than conduit, low volta ge relays may be

used.

t To 10 Meler F~ed

NO

Polyethy lene

Center conductor
To Antenna

Fig. 3-Detail s of a simply constructed balun that
is used for eac h quad antenna. The same type

ca n al so be used for the 20 meter ya gi.

To 15
Meter
Feed

10

equally obv ious that many attractive vari­
atio ns can be conce ived and easi ly implemen­
ted. The three clement monobander could be
replaced by a four or fi ve element array . The
qu ads can likewi se have additional clements
added. It is hoped that thi s discussion of the
basic principles involved wi ll en co urage
o thers to de vel op e ven mo re effecti ve
combinations . -

full "t ri-band" quad . It was our personal
preference . however. to adopt the configura­
tion shown in o rder to decrease the overall
size of the a rray.

Feed Lines

T he approach to the feed problem used is
as direct as is the approach to the problem of
reducing interaction between the three beam s.
Separate feed lines are brought to the mast
where a remote ly controlled coax switc h is
used to co nnect the proper beam to the trans­
mission line . The switching arrangement is
shown schematica lly in fig. 2 . This swi tching
system is assembled from avai lable s.p.d. t.
relays. A sing le pole. th ree position relay.
wh ich is perhaps more suitable. is also avai l­
able from the Dow Ke y Company. It would
also be possible to bring the three feed lines
into the shack and lise a manual coaxia l
sw itch to select the proper anten na if the dis­
tances involved make this a practical so lution.

One other aspect of the feed sys tem may
also be o f gene ral interest. The m onoband
beam is supplied w ith its own balun . Each of
the qu ads was fitted with its own balun . These
baluns were fabricated by slipping sta nda rd
shielded braid over the outs ide of thc coax ial
fee l line and connecti ng as shown in fi g. 3.
This type of construction has proven, on thi s
and othe r beams co nstructed by the autho r.
to be both simple and effective .

Summary
Thi s approach to the construc tio n of a

three band directi ve ante nna system is so
uncomplicated and stra ightforwa rd that I
hesitated for so me time be fore preparing
this note describing it. It seemed almost in­
evitab le that o thers had or soon wo uld in­
dependently arrive at the same result . I am
still con vinced that suc h must be the case.
Nevertheless . from a rather cursory review

I of the literature, and from talking to many of
my friends . I ca n o nly conclude that everyone
else must be holding back as I was since no­
th ing has, to my knowledge. appea red in
print.

The antenna de scribed has by a substantial
margin been the most satisfactory of many
designed, constructed. and o perated at my
present or previous locatio ns. The satis­
facti on stems from the case of construction.
the ease o f o peratio n, and the close match
which ca n he achieved bet ween predicted and
o bserved performance characteristics. It is
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BY JOSEPH TASCHETTA,* W8IZH

E VERYtime I decide to build a transmitter,
I run into a nightmare, neutralization. Paging
through much that has been written on that
subject tends to be confusing. I decided,
therefore, to take time out and approach the
problem in a logical way. To do this I broke
it up into four main categories;

I-Definition of neutrali zation.
2-Steps to take before neutralization.
3-H ow to neutralize a given circuit.
4-Neutralization procedure.
Since many hams shy away from neutral­

ization, it's hoped this article will help them
understand this phase of electronics better,

What is Neutralization?
In an unneutralized r.f. amplifier, there is a

feedback of energy from plate to grid. This is
because of the plate to grid capacitance with­
in an amplifier tube. Because of this inter­
electrode capacitance it is necessary to neu­
tralize an r.f. amplifier to prevent self oscil­
lat ion regeneration, A neutralizing circuit,
therefo re. is one which will nullify (or balance
out) the effect of this capacitance, Cgp.

One of the objectives of this article is to

"Senior Engineer, Alpha-Omega. Inc., Lakeside.
Michigan, 4911 6.

show how the Cgp can be cancelled by taking
signal voltage from the plate circuit a nd feed­
ing it back to the grid in proper phase and
a mplitude to balance the regenerative feed­
back.

Steps to Take Before Neutralization

Several preventative measures should be
taken when designing an a mplifier in o rder to
stablize it. In r.f, power amplifier circuitry,
where the problem is most obvious, achieve
the following first:

I . All r.f. leads should be as short as pos­
sible. Be sure the layout is well thought out
before applying the soldering iron. Figure I
shows the upper a nd lower chassis of an HW­
100 final. The final cage contains two 6 l64's,
the plate tank coil for all the bands, and the
two tun ing capacitors. Note how short the
leads a re in the cage and under the chassis
for the fina l tube wiring.

2. Usc complete shielding between the
input and output circuits of the final and
driver stages. If oscillat ion occurs a fter fol­
lowing these two basic steps, it might be neces­
sa ry to load the grid circuit in order to pre­
vent regeneration.

The grid circuit can be loaded by two basic

Fig . I-Top a nd bottom views of a Heath HW-l00 final amplifier. The short leads and tight
shie ld ing help to assure stability.
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Fig. 2 (A)-Simple a pproach to the prevention of
oscillation is the addition of a re sistor across the
grid tank circuit. (8) A second approach is the
insertion of a resistor between the grid and the

ta nk .

~put

I
B+

RFC

L

Coo
"-- ...~ -

"

Fig. 3-A simple ClassC, gr id leak biased, triode
power amplifie r using coil neutralization. .

(6 1(AI

Fig. 4-lnductive link neutralization . Phase shift
is gotten by reversing the feedl ine connections
between L2 and L1, and the amplitude of the
feedback signal is controlled by coupling be­
tween L1 or L2 and their corresponding tonk

circuits .

mer to adj ust this resonant ci rcuit for maxi­
mum impedance at the ope rating frequency
and thus provide maximum stabili ty .

T his type of neutra liza tion is used o fte n in
v.h.f. circuits but must be retu ned each time
the frequency is cha nged . T his is its chie f
disadvantage.

Inductive Link Line Neutralization
Figure 4 shows the Use of inductive link

line, coupling the input and o utput tank cir­
cuts in proper phase. Adjustment fo r neu­
tral izat ion can be obtai ned by changing the
distance between the links, L, and L" and
tank coils. If neutralization can't be achieved
at the first attempt, reverse one of the links.
Since oscillation of the amplifier is caused hy
the feedback signal through capacity from
plate to grid (Cgp), the inductive links will
cancel this feedback with an equa l and op­
posite magnitude signa l.

Plate Neutralization-Bridge Method
Figure 5 shows how any r.f. amplifier can

be approached for plate neutralization. The

I

~ :; r;; L~ "",
~

,
t L,

1 J
f

~ -= B + ~- B +

I n~

methods. T he first would be to place a resistor
in parallel with the grid tank circuit. (See fi g.
2(A).) This will lower the Q of the tank cir­
cuit thereby making it less prone to oscillate .
Usually a resistance va lue of about 10K to
15K is sufficie nt. The lower the resistance
the greater the loading, the lower the Q and
the less tendency th ere is to oscillate.

The second method of reducing the ten­
dency to oscillate is to place a resistor in
series with the grid and tank circuit with a
nominal value of about 47 ohms, as ill us­
trated in fi g. 2( B) . T his method does not
lower the Q of the tank but attenuates signal
to grid.

How To Neutrolize a Given Circuit
If the above suggestions a re tri ed and the

amplifier still oscillates, neutralization will be
in order. There are fi ve basic methods of
neutralization:

I. Coil neutralized amplifier.
2. Inductive link co upling.
3. Plate neutralization (Hazeltine).
4 . Bridge for grid neutralizat ion (Rice).
5. G rid neutralization, single ended

(Bruene) ,

Coil Neutralized Amplifier
Figure 3 shows how a coil neutralized amp­

lifier may be used. T he capacitance Cgp
couples the energy back from the plate to th e
grid. A triode amplifier is used in th is exam­
ple since its Cgp is high and it would have to
be neutralized.

This circuit becomes neutralized when
XL:: X cgp because the inductive reactance
and the capacitive reactance are of opposite
sign. (i.e., X L=j L , X c= I l j C.) In effect
the ampli fier will now have a high impedance
tuned circuit from plate to grid opposing the
transfer of r.f. Capacitor Cn is a sma ll trim-
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equal am plitude, and. since the two signals
arc 180 ' o ut o f phase, they cancel.

The bridge equ ivalents in fi g. 6 show how
bal ance occurs. If the bridge in fi g. 6(A) is
bal anced. Cgpl C n = C, I C" a nd no feedback
from plate to grid will occur.

Fi gure 6( B) is the bridge equ ival ent of fig.
SIB). In this configuration neut ralization
occurs when we have Cgpl C n = L ,al L 2b.

~..
RF.C.

(AI

'rH......rv-.-n...,· •
R.F.C.

(Bl

Grid Neutralization

Figure 7(A) and (B) shows the basic ap­
proach for grid neut ral izat io n. It is essen­
tially the same as the plate neutralizat ion
circuit o f fi g. 5 except that the phase reversal
circui t is in the grid . The bridge eq uiva len t
ci rcui t shown in fi g. 7IB) essentia lly is the
same as the bridge of fig . 6. Fo r the bala nce
C n m ust equal Cgp if the phase re versing
transformer is I ; I.

The o nly adva ntage of grid neutrali zat ion
as shown is that the phase inversion is being
accomplished in a lower po wer circuit than
the plat e.

L"

c

Fig. S(AJ-Circuit of a triode a mpli fie r plate
neutral ized (Ha ze ltine J usi ng a split stato r tuning
capacitor. IBI A similar circuit using a single
tuning capacitor. Principle of operation is ide n-

tica l for both circuits.

two c ircu its arc basicall y the same. Figure
5(A) uses a sp lit sta to r capacitor a nd center
tapped tank while 5(B) uses a single tu ning
capacitor with the center tapped tank.

The neutralizing o pe ra t io n of either cir­
cuit is ba sed on the transformer action o f L~.

Any signal a t the plat e e nd of L ,a wi ll be in­
duced into the lower half o f the coil. L ,b.
which acts as a secondary. Since the coil is
center tapped and thus has a I ; I rat io the
only effect is to reverse the phase of the sign al.
Now the signal a mplitudes a rc the same at
the top and bottom of L , but 180' out o f
phase. Signal from the plate leaks through
Cgp to the control grid. Signa l from the ot her
end o f L, leaks through to the grid through
Cn. If C n =Cgp the two signals will be of

Single Ended Neutralization

Bot h the grid and pla te neu tra lization ci r­
cuits shown in fig . 5 requi re push pull tank
circu its for phase inversion in the input o r
o utput circuit. Single ended stages can also
be neu tralized usi ng a syste m such as shown
in fig . 8. pa rt icularly suitable for pentodes.
The bridge eq uiva lent ci rcui t fo r fig . 8(A) is
show n in fi g. 8(11) .

This method of neutralizat ion req uires that
C, be smaller than usual. so that the tank cir­
cuit is a hit above ground. Capacitor C n will
work o ut to be larger than C, from the fol­
lowing relationship:

Calculating Cn

A typical single ended pentode ci rcuit th at
is to be neutralized is shown in fi g. 9 a nd is a
co py o f the final o f a Heathkit HW-IOO. It
contains two 6 146 tubes paralle led. The cath­
ode is considered to be at ground potential
because of heavy bypassing (six .005 m f or
0.03 mf total). The value chosen fo r C, was
680 mmf which. in the range from IOta 80
meters, places the tu ned c ircui t a litt le above
gro und.

S ince there a re two 61 46's in parallel. the
va lues of Cgp a nd Cgk must be doubled to

p P

L" '\' C,

C ~t ,-L"

(AI (BI

Fig . 6 (AJ- Bridge equivalent ci rcuit of a sp li t
stator plote tank circuit o f the plate neutraliza­
tion type (Ha ze ltine). 18) The bridge equivalent
circu it of a similar type but with a convent ional

plate tuning capacitor.
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B+

T c.
~ ~

C'1 +B'

voltage fo und in th is application. it in lJC

used directly. If, however, a small r-r ..; com­
pression trimmer must be used I t ~- ho .J l d be
placed in series with a fi xed capacitor to re­
duce the voltage across the t rimmer.

If, for example, a 3-30 mm f trim mer is
availa ble, to determine the req uired value of
the series capacitor we resort to the formul a

Fig. 8 (A)-Single ended neutra liza tion requires
no phase inverter type tank circuit. Thi: ... ircui t
showing only c.c . portions indicc te - , k~ qene rc !
arrangment. IB) Bridge equivalent 'or lhe circuit

in (A).

(Al

~ F, C

B'

{Bl

c.

+--~ p

J

C,

G

( A I

10-- - - - 0"' - - -

,
I .

Fig . 7{A)-Ci rcuit of a g rid (Rice) neutra lized
ampli fier and (B) its bridge equivalent.

c.
680

R.F.
Outp ut2-6 14 6 '5 P

{Continued on page 1021
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~ ~ j.-

---
~6 1 C"C

2
QP ,.,

x 'I ,r RF. C.
B.

, c c, '( j
C.

C
C, C,

T =
C, + C,

Since Ct is known along wi th the va lue of
C, (the 30 m mf trimmer) the fo rmula is re­
ar ra nged to solve for C" as fo llows:

OA8
38

- 0,48 X 680

achieve proper calculation. In this example.
for 6146's: Cgp total = 2xO.24 mmf= 0.48
mmf a nd Cgk total = 2 x 13 mmf = 26 mmf.

Stray capaci tances must be taken into
account. T he va lue of Cgk must include all
strays, even the capacita nces of the tuning
capacitor. C:!. stator to ground. The output
capacita nce. Cpk, of the 6C L6 driver must
also be added to the capaci tance. Cgk . In this
case, the strays across Cgk calcu late out to be
12 mm f.
The total capacitances are:

Cgp = 0.48 mm f
Cl =680 mmf
Cgk =26 mmf + 12 mmf ee Jbmmf
Cn = Unknown

Using the form ula developed for fi g. 8, we
have :

Cn - 8.59 mm]

If a n adjustable capacitor of approximate ly
2- 10 mmf is available that will withstand the

Fig, 9 - Partia l circuit of the HW-1 00 final show­
ing the neutralization method of the circuit in
fig . 8. The neutra lization ca pacitor Cn consists
of two se rie s capacito rs as explained in the text.
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EFFECTIV E SPEECH

TRANSMIS S IO N
BY JOHN J . SCHULTZ,* W 2E EY

Almost every omateur knows that limited frequency bandwidth, usually 300
to 3000 cycles/second, is sufficient for speech transmission . But why is
this particular frequency range chosen? The author explores some of the
factors concerned with choosing the most effective bandwidth for speech

transmission.

T HE attempt to derive definitive cri teria for
the effective transmissio n of speech has en­
gaged many people in a variety of studies.
The fac tors of power input bei ng held con­
sta nt and usage of the same speaker pro­
duces diffe rent results with d ifferent t rans­
mitters and receivers. If different speakers
are used even more co nfusing results occur.
Some transmitters seem to exhibit a certai n
signal " punch" and effectiveness under QRM
co nditions that o ther transmitters do not
exhibit, Other spea ke rs used with the same
equipment result in the "punch" being con­
siderably moderated.

To simplify the situation, let us assu me
that the factors which make for effective
speech transmission are speech power and
frequency response. Speech power does not
mean simply loudness as far as a transmitter

" 1829 Cornelia Street, Brooklyn, N.Y.

is concerned since the power input to the
transmitter is limited. It relates to the peak to
average power transmitted. In normal con ­
versation. the average person seems to pro­
duce about an 18 db d ifference between his
peak a nd average speech levels. Some persons
prod uce greater differences and some pro­
duce smaller d ifferences. All other factors
bling eq ua l. the latter person tends to have
more speech " punch ." H is speech power may
tend not to be pleasant to hear if he docs not
also va ry his tonal range much but, nonethe­
less, it makes fo r powerful speech.

Fortunately, regardless of the amplitude
range of a person 's speech, the use of speech
compressors and other circui ts which raise
the average to peak power in a transmitter
under voice modulation conditions can ef­
fectively compensate for individual speech
dynamic ranges although, probably, the fel­
low with a naturally high average to peak

100 500 1000 2000 4 000 5000
Frequ pnq (cyc1es / ucondl

Fig . I-Typica l hearing sensitivity ve rsus fre~

quency.

10 0 300 1000 2000 3000 4000 eooo
Fr~Q ..~ l\( y ( t ytlel! s~cond I

Fig . 2-The effect on relative power and under­
standing if a ll frequencies higher than those

shown are re moved.
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amplitude voice qual ity will re tain a few db
advantage. T he other fac tor, then. for effec­
tive transmission is frequency response and
that is wha t this a rticle mainly explores.

A Chain of Response s
Conveying speech informat ion req uires

going th rough quite a chain o f responses.
Sta rting with the speake rs voice. which
definately has a distinct ive speech response,
the speech encounters a microphone. audio
amplifiers. modulation circuits , r. f. amplifiers
(once modulated), propagation effects, r.f.
processing in a receiver. modul at ion dctec­
tion , a udio amplification , a transducer (speak­
er o r headphones) and fin all y the human
transd ucer o n the other end . All the mechan­
cal and elect rical devices encounte red a long
the way as well as the operator a t the other
end have specific frequency responses, some
of which arc fixed and so me which vary with
time o r other factors. Since transmitter
power. propagation. or other constraints re­
strict how m uch power can be delivered at
the receiving poi nt, the objective is not to
use any of the ava il able power in conveying
frequen cies which do not contribute to signal
effectiveness.

It was mentioned before that compresso rs
and simi lar devices improve the average to
peak value of speech but they do not p ro vide
anything near a bsolute fl at limiting. So the
VOIce tones of highest intensity still determine
the transmitter power limit point. That is, if
a tone at 200 c.p.s. is of rel atively high in­
tensrty and one at 1500 c.p.s. is of less inten­
sity. the 200 c.p.s. tone pushes the transmitter
to its peak input end is transmitted well but
it may not be as useful fo r signal intelligibil ity
as the 1500 cycle tone. T o make best usc o f
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the transmitter- power, the audio spectrum
sent must be we ighted for those freque ncies
which provide maximum intelligibility on the
rece iving end.

Actuall y. best usc of the transmitter power
is only one objective with speech spectru m
weighting. The other two a rc prod ucing
"natural" vo ice so unds and keeping the trans­
mitted bandwidth at a min imum. T he latter
objective is also a utomatically taken care o f
by the first objective of best usc of trans­
mitter power but naturalness a nd intelligibil­
ity are not always compatible and most often
subjective factors according to the indi vid ual
on the receiving end .

Fig. 4 -Typical male spe ech frequency/ power
d istribu tion.

10 0 300 1000 2000 3000 4 000 5000

Cyt' f , /Sf(Qtl d

o

••

Fig. 5-General re sponses of spee ch amplifier
and va rious transducers.

Specific Responses
Since the whole transmission objective is

to maxim ize the understand ing attained by
the person on the receiving end , it might be
best to study responses starting at that end.
Figure. I is the typical curve of hearing
sensruvrty versus freq uency of a young man.
Sensitivity is poor at the low frequencies.
r ises fairly rapidly to peak around 3.000 c.p.s.
and then fa lls again somewhat more slowly.

••;. - 5
o

.l'

,

• " ....

b."
"'\

\

i\
\ U l'l d. r' to n Chnt~

\
1 \

Pb.. tr \
\,

\

d '"",,
o

2 0

10 0 300 10 00 2000 3000 4 000 5000

FrfQu t ntr (c , cl " I "cond)

4 0
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indicated.
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3498 East fulton Str••t, Columbus, Ohio 43227
TELEPHONE 6"/237.2630

We caD tbb AaapU8er

"THE BRUTE I~

The high frequ ency sensitivi ty norm ally de­
creases with age. By age 30. the typical re­
sponse will he down severa l db in the 1000
10 4000 cycles range ; by age 50 as much as
15 db lower response will occur in the same
frequency range and by age 60 the reduction
in the same range typicall y falls 25 db. It is
interesting to note that a woma n's response
peak is slightly higher than 3.000 e.p.s. but it
suffers relat ively li ttle with age.

As uneven as the hearing response of a
person is. sti ll not a ll of the freque ncies a
person is ca pable of hea ring need he received
to produce understa nding. Figures 2 and 3
show how understanding is affec ted hy elim­
inating various po rtions of the voice fre­
quency spectrum. T he graphs are based on
the understa nding of words and not phrases.
The "understand" curves would not fan as
ra pidly if ph rases were used and the listener
had a common knowledge of the lan guage
being spoken since it has been often de mon­
strated that onlv kev words need he recei ved• •
fo r a phrase or sentence to have mean ing.

Figure 2 shows. for instan ce. that all the
frequencies above 3,000 cycles/ second could
he removed and understanding wo uld be
80 % o f maximum. Howeve r. the power re­
moval would only he less than 10 %. Figure
3 shhows, for instance. that all frequenc ies
below 500 c.p.s. could he removed and under­
standing remains about 90 % . However. a
sizable reduction in the power needed to con­
vey understanding occurs: it drops to about
50%.

Thai understanding would remai n high
when the lower freque ncies are removed is
consistant with the hearing response shown
in fi g. I: the car is naturall y more sensi tive to
the higher freq uencies. Thai a significa nt
power reduct ion would occur when the lower
freq uencies are removed is consista nt with
the power spect ru m of the average male voice
which is shown in fig . 4 and which shows a
pronounced peak in the 500 to 600 cycle
range.

II would seem that to transmit speech with
minimum power and still re tain understand­
ing. one should elimi nate as much of the low
frequency response as possible ; perhaps to
1.000 c.p .s.. and let Ihe high frequency re­
sponse extend out as fa r as possible since it
docs no t usc any signifi cant power. Two
problems arise. however. T he fi rst is that a
person's voice docs not so und natural when
frequencies of 500 to 1.000 cycles arc elim­
ina ted. But the more restricting problem for

•
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Why? Well, whal olher name
could you give 10 a six meIer linear Ihal's
so powerlul it will run 1600 walls 01 cw
into a dummy load and simply will not
"allop. What's more, the tubes 13-5001s
in grounded grid) hardly even glow.
ThaI's whal we call Brute Power in a
Cool perlormer.

The price? Just $595.00 includ­
ing a rock-crusher 01 a power supply.

The style? Our cuslomers tell us
ii's a perlect malch lor the best-selling
six·meter transceiver on the market.

Unequivocally , this is the most
effident, most powerful, coolest running
linear ever designed for six meters. Don',
you need a BRUTf 10 help out in your
shack?
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3498 Eost Fulton Slr••t, Columbus, Ohio 43227
TELEPHONE 614/237·2630

This Is The Brate'.
BIG BROTHER

HE looks quite similar, but he
does things a bit differently. You see, he
operates on all bands from BO through
10 meters.

And in our lab we pinned the
meter on two different watt meters at
2,000 watts c.w. out. Guess what? He
can't flattop either, even at that whop­
ping amount of power.

Oh, yes, he costs just a bit
more , $649.00 including the same fan­
tastic power supply as his kid brother.
But that's still quite a bit less than his
biggest competitor.

We're planning on loading all
the ham bands with BRUTES of one sort
or another before too long. You'll want
to order yours before we get too back­
logged.

most modu lation systems is that the trans­
mitted bandwidt h increases in direct p ropor­
t ion to the highest vo ice freque ncy trans­
mitt ed and it is generally desired to limit the
highest frequency to 3,000 to 4,000 c.p.s. to
keep the transmitted ba ndswidth down to 3 or
4 kc, If this high freque ncy Cut off is estab­
lished, the lower frequency c ut-off must be
made lower or the combi ned " understanding"
fi gure prod uced by having both low and h igh
freque ncy c ut-offs will not be sufficient fo r
e ffect ive comm unicatio n. T he usually a imed­
for response of 300 to 3000 e.p.s. is, there­
fore. a com promise as fa r as power conser­
va tion. understanding, na turalness and band­
width are concerned . If the latter two fac tors
were not so im portant a response of 700 to
4000 c .p.s, wou ld appear better. About 20 %
less power would be required to achieve the
same value of understanding.

Once a n audio signal is translated to an
r.r. fr equency not too much happens to it as
far as a udio response is concerned providing
the freq uency restricti ve devices (Tuned cir­
cu its. crysta l filt ers, mechanical filters, etc .)
used in a transm itter or receiver are allowed
to pass the desired r.f . ba ndwidth. Lack of
d ynamic range in either a transmttter or
recei ver prod uces intermodulation disto rt ion
products whic h can reduce intelli gi bil ity, but
thi s is because of the spurious frequencies
created. The sa me is true when an r.f. sig nal
is processed through a limiter stage or r. f.
clipper. In the latter cases, however, filters
ca n be used to re move many of the spu rious
frequencies.

The a udio stages in a transm itter before
frequency translation and those in a receiver
a fte r demodulat ion affect the frequency re­
sponse as does the microphone and loud­
speaker. Some typ ical responses over the
vo ice frequency range a re given in fi g. 5. T he
audio am plifie r stages are assumed to have
the coupling components chosen so the re­
sponse is generally optimized fo r the 300 to
3000 cycle/ second ra nge. This would be
typ ical fo r most commercial s.s.b. voice
transmitters a nd communications receivers.
T he individual re sponses of microphones and
loudspeake rs vary, in practice. far more than
the curves indicate. Individual designs and
mountings may cause such devices to have
mult iple sharp peaks in the 100 to 5000
C.p .s. range. Some very expensive units will
have a fl attcr response than those shown.

[Cont inucd all page 10 1]
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world.

Aft inditpt:nsa bl. tool
inte rtsted in OX com

GREAT CIRCLE
BEARINGS

._-
Whether you are a beginning

DXer or a long-time member
of the Honor Roll, a " Second Op"
can be your best friend in the
ham shack. In just seconds
it gives you accurate beam
headings from the East, Midwest.
West. and now the Southwest.
You also see time difference,
OX lone, country, continent, and
postal rates instantly for every
prefix. And there's also a handy
space to log each prefix wo rked • • •
plus confirming OSL's .

The 5th Edition "Second Op" Is all
new In every way_ Every current
country and prefix Is li sted , plus 05L
bureaus and other vital facts for effective
an d enjoyable OX. Beam head ings were
programmed and checked by a computer to
guarantee accuracy.

Just a $1.50 investment can clean up the
paperwork In your ham shack In minutes. Pick up
the latest " Second Op" at leading ham radio distributors,
or write direct to W910P at the address below.

$1.50 (Actual size 10·//Y dIameter)

The new 1969
5th Edition Of the
world famous
"SECOND OP"
OX calculator

NOW! Direct
From W910P!

PUBLICATIONS IN ELECTRONICS , INC.
21 6 W. Wash ington Avenue, South Bend. Indiana 46601
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BY J IM ASHE*

T liE bri ll iant fl ash and piercing. shattering
bang of a nearby lightning strike gives us a
special deep feel ing about thunderstorms. We
ge t a n inner mental calibration that relates
instantl y to our basic survival instincts . The
furi ous wind, rain. and spectacula r visual and
sound effects all indica te irresist ible natural
forces. We know the next lightning strike
might come down where we sta nd. But while
we ma y feci no preca ut ions could be effective
against those tremendous natural forces, the
feeling isn't based on e ngineering facts. All
th at disturbance is just runaway atmosphere
physics.

As a field of sc ience . atmosphere physics
dates hack to 1746 or so. T hat was when Ben
F ra nklin started his kite experiments. study­
ing e lect ricit y in the at mosphere. That work
still goes on and it has yielded many useful
results. Now we ha ve a clear idea what
li ghtn ing is. even if we cannot guess exactl y
when and where it will st ri ke. And with the
understanding has come the power to protect
ourselves and ou r property. A few sim ple
precaut io ns wi ll a lmost elimi na te the chance
of lightn ing damage to houses. towers, or
fragi le electro nic circuits . Let's sta rt develop­
ing that unders ta ndi ng .

Atmosphere Physics
Atmosphere physics is a science concerned

largely with electrical effects in our a tmo­
sphere . One of its su rprising results is that
our atmosphere has a constant elec trical fi eld

' PO B 253 . Cambridge. Mass. 02 138.

amounting to some 100 to 140 volts per
meter. d irected downward as shown in fi g. I.
Th is field is no t easi ly detected. hut other
atmosphe ric effects a re more observable. For
instance. blizzards, some fogs. dust storms.
volca nic eruptions. wa terfa lls. and nuclear
ex plosions all generate atmospheric elec­
t rici ty. often visible as lightning.

But thunderstorms arc the most noticea ble
source of atmosphe ric electr icity. and they
seem to provide it in the la rgest and most
spectacular quant ities. W hat is li ghtnin g?
Now we know lightning is hig electrical
sparks in the atmosphere . But at one time it
was believed lightn ing was the visible man i­
festa tion of a weapon -called a thunderbolt­
thrown by a supernatural being. T he thunde r­
holt was believed directed at some person or
thing that had incurred divine displeasure,
a nd people struck hy lightn ing were not
aided . Until the 1700·s. nohod y had direct
evidence lightning might he something men
might understand. If you have see n any
horror movies you know the ir producers still
like to show the most powe rful scenes agai nst
a good hackground of thunder and flic kering
lightn ing.

In 1746. Ben F ra nklin se t out to discover
if li ghtning m ight he the same kind o f elec­
tr icity men were mak ing with chemical and
mechanical genera to rs. He succeeded. in a
se ries of care fu llv performed and uccuratclv

• •

reported ex periments. One of these expe ri-
ments was to fly a ki te into a thunderstorm

o
1

Electri c Fiel d Intensity and
Dir ec t ion exce r tencec by

St andar d Uni t Positive Test Cna r ge

is 14 0 v./Me ter Ma_i mum, Do"",n lNard

j 14 0Vl m.

10 0 V·/m

0 300 Z 19 0 0 Z 24 00Z

Fig . l -Early workers in atmospheric physics
were very surp rise d to dis cover the earth hod on

electric field with no apparent source.
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Fig . 2-Additional work showed the ea rth's
fie ld varied in strength in a regular cyclic men­

ner with a 24-hour period.
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Fig. 3-Equivalent circuit of our Earth's c tmc­
sphere.

Fig. 4-ldeal cooling curve of atmosphere, com­
pared with an experimental curve as determined

by radioscope measurement.

and see if he could draw electric sparks off
the string. It tu rned out he could, and he was
extremely fortunate to survive the experi­
ment. H is contemporary, G. Richmann, was
killed in Russia trying to perform the same
experiment, A similar technique is used today
to induce lightning strikes to instrumented
test points. Don't you try it.

A research ship ofT Florida fired 23 rockets
one day toward a thunderstorm cloud 3000
feet overhead . The rockets, pulling up fine
sta inless steel wires, rose an average of 300
feet be fore strikes resulted. There were 17
strikes from those 23 firings. yielding much
interest ing test da ta, it is reported.

Ben Franklin survived to do many other
good things, and his work marks the official
beginn ing o f atmosphere physics. In 1752,
Lemonnier discovered that a "state of elec­
tric ity" existed even in fair weather. And in
1775 Beccaria observed this electric field
showed a dail y variat ion as shown in fig . 2.
But measurements were very d ifficult to make
with the apparatus then available and it was
not de termi ned until 1883 tha t the atmo-

sphere's electric field was directed downward.
Finall y. in 1923 some worke rs developed an
apparent corre latio n between the fie ld 's daily
variat ions an d the number of thunderstorms
believed to be in progress. And in 1950, two
workers. Gish and Wait, were able to measure
the current flowing fro m the tops of thunder­
storms . It turned o ut to be abo ut o ne ampere,
flowi ng upwards. Summi ng up these results
of 200 years of research effort, we have fig. 3
as an equivalent circuit of our earth's atmo­
sphe re electricity c irculation.

\Ve live on one plate o f an immense elec­
trical capacitor. The other plate is our iono­
sphe re. If you fi nd the world and times
troubled and confus ing. perhaps it will con­
sole you to know all this human ferment is
tak ing place in a ca pacito r of about 1.67
farad s. which is a pretty large capacitor. It
should be; there are enough of us in it, and
perhaps it is a vita lly importa nt capaci tor. I
think nobody knows yet. but I wonder if it
isn't a controll ing infl uence on our weather.

The voltage ac ross the ca pacitor is about
300.000 volts. with a stored charge of rough.
Iy 500.000 coulombs. Th is amount of power
is worth about 5630 at 3c per KWH. and I re­
call one science-fi ction story in which some­
body worked out a way to collec t and usc th is
power. In the story the process runs away
and disasters follow. It is quite a story, but it
will not sta nd a close technical examination.
Perhaps that is why I do not reca ll its t itle.

But our planetary ca pacitor is a very leak y
capacitor. There is a continuous (conven­
t ional) current of around 1500 amperes fl ow­
ing from the ionosphere back to the earth 's
surface. All the atmosphere, made slightly
conductive by cosmic rad iat ion, by the earth's
natural radiation. and with a slight additional
contribution from nuclear bombs, acts about
like a 200 ohm resistor. Remembering there
arc a lot of squa re miles of surface, though,
we can work out that the leak age is a round
8 microamps per square mile. so our atmo­
sphere isn't as good a co nd uctor as our 200
ohm equivalent resistance might suggest.

How does all that electricity get up there?
Fifteen hundred ampe res should discharge
500,000 coulombs in less that a minute
(na mely about 33 seconds , since I coulomb =
I ampere-second) if it is not being replaced
so mehow. If you have been thinking ahead
you have the answer already. T he capacitor
is charged by o ur thunderstorms at a rate
of about I ampere per thunderstorm, which
is the signifi cance of Gish & W ait's measure-
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Fig. 6-Three basic ways in which thunderstorms
are started naturall y.

Rising Sur f ac e
Storts

c onvect ion Process

Fig . 5-Simplified structure of a thunderstorm
cell. Risi ng a ir column is bouye d upward be ­
ccuse it is wa rme r and lighte r than surrounding
air . At higher a ltitudes it continues rising be -

cau se of momentum onl y.

ature is well be low freezing, and as it ap­
proaches the temperature of th e surround­
ing ai r its relati ve buoyancy is lost and its
momentum takes it only a little higher.

Ice crysta ls a re fo rmed in the upper levels,
and fa ll back into the cloud where th ey seed
and invigorate the condensa t ion process.
T hey are responsible fo r the unusually large
raindrops observed at th e onset of th e storm .

i

Thunderstorms
To understand what makes a thunderstorm

work, we have to know somethi ng abou t basic
physics. Figure 4 shows a "dry adiabatic
cooli ng curve ." Sim ply, this telis us how air
temperature naturally va ries with altitude. If
we pick a sample of air at, say, 1000 fee l al­
t itude and bring it down to ground level it
wi ll become about 5.5 0 F wa rme r. O r if we
raise it to 2.000 feet alti tude it wi ll cool off
by 5.5 0 F. This is why h igh mountains have
snow on their tops.

Now. whal would ha ppen if our boxful of
a ir at 1,000 fec t were satu ra ted with moistu re.
o r in o ther words is at 100 % humi di ty, and
we raise it? Some of the moisture conde nses
out as fog, and the air cools off about 3 de­
gree s per 1,000 feet , which is known as "wet
adiabatic" cooling . OUT relocated air will be
warmer than its surroundings. if we raise it,
and will want to rise some more. T his slower
than dry adiabatic cooling, on a huge mass­
production scale, is what makes thunder­
storms go.

The basic unit of a thunderstorm is a
" thunders torm cell," a single column of ris ing
moi st warm ai r, su rrou nded by cloud, wind,
rain . a nd thundersto rm weather. We rarely
observe single cells in the sky, because con­
dit ions appropriate for one are as good for
many and we are likely to see a horizon or a
sky fu ll of them. If yo u know what to look
fo r, Ihough, you can occasionally spo t ind i­
cations that a pa rt icul ar part of a cell is over
head.

A c ross-section of a single cell is shown
in fi g. 5 . A rising current of air cools gradu­
ally but rema ins warmer than the dry ad ia­
batic c urve as its moisture condenses out. The
colum n is ris ing at ve locities that m ay exceed
80 miles per hour in exceptional storms. At
last it comes to an alti tude where its temper-

ments m ade in 1950 . In other words, there
must be an average of 1500 thund erstorms in
progress over the worl d at anyone time.
M eteorological estimates suggest about 1800
thunderstorms in progress, and these two
fi gures, considering th eir indirect sources, are
quite remarkably in agree ment.

Now, about that dai ly variation in the
earth's electrical field. Could this be because
there arc more sto rms at one time of day
than a no ther? T his seems to be the case, with
the peak occurring at the appropriate time fo r
afte rnoon thunderstorm ac tivity over Africa
a nd the Amazon Valley.
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Fig . 7- An over-rcnninq cold front, which gen ­
era tes very bad weather.

If the top of the cloud does not extend into
freezi ng levels and there is no ice crystal seed­
ing, there is no storm. The cool draft observed
just before the arrival of the storm is some of
the high-alti tude air falling back to earth,
dried and cooled by its excursion to maybe
thirty thousand feet. Thunderstorms make
nice air conditioners, but I wouldn't want one
in m y house.

Many natural conditions, and a few man­
made ones, can induce thunderstorms. I came
across a report that huge thunderclouds
fo rmed downwind from the Saturn booster

test site during static tests, as a resul t of the
tremendous q uantities of heat gene rated. This
booster bu rns th ree tons of prope llan t per
second in each of its fi ve engi nes. The Apollo
8 moonshot takeotT only formed a few small
cumulus clouds. si nce the Saturn was under
way and did not release heat at one point to
tri gger any large cloud act ivi ty. And I have
seen reports of storms ind uced in the tropics
by bu rning grass fi elds at the correc t time of
day to tr igger the convection process. But
most storms occur without any assistance
from men, and there is much research under
way to find ways to co ntrol their develop­
ment.

A storm occurs if there is enough hot,
humid air available and some heat under it to
start convection. and such conditions can
occ ur in the Plains states as humid ai r seeps
northward from the G ulf of Mexico over the
hot plains. Again, the process may be sta rted
by warm, muggy air sliding up a mountain
range, and the initial mechan ical lift sta rts
the convectional process. Meteorologists ca ll
these "orographic" storms. Finally, strong
storms arise fro m co ld fronts, and rea lly bad
ones from ove r-running cloud fronts . See
fi g. 6, illustrat ing the usual ca uses of th under­
storm for ma tion. and fi g. 7, showi ng an over­
runn ing cold fro nt. T hese arc the violent
fronts that may be accompanied by torna­
does, wh ich are also known to be very elec­
trical atmospheric events often accompanied
by violent, conti nuous electri cal discharges.
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Lightning
However impressive it may appear, ligh t­

ning is only a big electric spa rk in the air. We
no longer think it is a divine manifestation, to
be averted by bell , Bible and holy candles.
Now we use air terminals and think about
ground system engineering, and apprecia te
the reduced insurance premiums offe red to
the owner of properly protected property.

Over the past yea rs researchers studying
lightn ing have solved some very difficult prob­
lems. Lightning strikes are not very predic­
table, and voltages and currents are very
high. Some of the test gear used has been
simple stee l strips, which remember the peak
magnetic field and so indicate the peak cur­
rent of a strike; instrumented rockets; care­
fully protected oscilloscopes, and a wide
range of photo recorders to determine what
actually happens when the re is a fl ash of
lightning. The story is quite complex . We 'll
sta rt at fi g. 8.
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Fig. a-Charge distri bution in a thundercloud.
Bound charge in ea rth is held by a ttraction, as

described in bas ic physics books.
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Fig. 10- The rea l image (very much simplified
he re] shows a lightning stri ke is a co mple x se­
quence of events. Thin diagonal line leading to
second strike is a "dort leader," which moves
very rapidly a long the path of the preceding

st rike.

Fig. 9-A mcvinq-film camera illustra ting the
image obtained if we are photogra phing an

instantaneous flash.

to extend itself to a new high-potential region.
Let's ca ll these preliminary, exploring fl ashes
"leaders."

Leaders typically devel op downward, since
that is the direction of strongest fie ld. A
leader advances a few tens of feet . and then
there is a brief pau se. and then the leader
advances again. As the leader approaches the
ground the field becomes very intense and
another leader may develop. leaping from the
ground up toward the sky. Since the processes
that develop negative leaders arc more effec­
tive than those that develop positive leaders.
the two meet at an alti tude of a few feet or
tens of feel.

When the leaders meet the ionized chan­
nel is complete, and then the actual strike
occurs. There is a brill iant flash. and then
another fl ash as new leaders find additional
charged areas. and there may be several
fl ashes after that over a durat ion of one half
second or so.

Here is our thunderstorm cloud agai n. The
rising ai r column ca rries ice part icles and
drops of water joini ng and breaki ng and
splatteri ng agai nst each other. Elect rical
charges are generated and the positive charges
carried upward in the cloud. while the nega­
tive ones are not. The rising air columns acts
in a manner rcsembling the movi ng belt of a
Van de Graaf generator.

T ypically. our thunderstorm cell has about
1.000 coulombs of positive cha rge mixed
with about 1,000 coulom bs of negative cha rge
distributed throughout its interior, and th is
averages ou t to electrically neutral. But about
30 coulombs of positive cha rge is accumu­
lated in its upper volumes at about one hun­
dred million volts with respect to ground. and
at its bottom there is another 30 coulombs of
negative charge. which is about one hundred
mill ion volts negat ive with respect to ground

F inall y. in the surface under the cloud we
have what the physicists call a "bound
charge." which is held by the attrac tio n of the
cha rge overhead in the cloud. Si nce the cloud
charge is negat ive. the bound earth charge
is positive. As the cloud moves across the
countryside at up to forty miles per hour. th is
bound cha rge races along under it. perhaps
upsetting long-range telephone and other
communications systems as it goes.

These potent ials build up to a break ing
point. and we sec a fl ash of lightning. Man y
fl ashes occ ur between the two oppositely
charged volumes in a single cloud. or between
clouds. and arc up to a m ile or two long. al­
though there arc reports of flas hes as long
as 9 miles,

But the most interesting fl ashes. from our
viewpoint, arc the ones that strike the ground.
Tbe development of these fla shes is pretty
well worked ou t and best illustrated by imag­
ini ng \\'C are looking at pictures taken by a
moving-film camera. The film. moving con­
tinously. acts as a fixed time base. and if a
lightning flash we re an insta ncous event. we
would see an image like that of fig. 9. We
would get a si ngle straight line. since all parts
of the image would be illumi nated simultane­
ously .

Instead, we get a more complex picture,
similar to that of fig . 10. Up in the sky some­
where there is an initial breakdown. and it
forms a lightn ing fl ash that may be only a few
tens of feet long. The initial fl ash acts as an
electrical connection between charged areas.
and the developing field encourages the fl ash
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ball whose d iameter ranges from golf ball to
basketball size. Laboratory atlem ps to pro­
d uce ball lightn ing ha ve met with moderate
success, and c urrent th inking about ball light.
ning has been strongly stim ula ted by some
results of thermonuclear research .

There arc two forms of lightn ing stri ke,
" hot." and "cold ." T he litera ture I have seen
on th is is not very informative. but suggests
th e d ifference is that a "cold" st rike is a leader
only. perhaps followed by a sing le st roke. and
" hot" lightning is the complete treatment of
several strong. consecutive strokes.

In a nutshell. a ll lightn ing is bad news. even
if it is miles away from yo u. If you a rc work­
ing on the lower bands you hear it as soon as
yo u turn your rig . Sec fig. I I. This is a rough
indica tion of the noise levels produced by
lightning. and it is very interesting to note the
daytime minimum in th e 1(lO meter hand .
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Fig. l1 -Noturol noise, due almost entirely to
thunderstorms, shows a sirong field strength
dependency upon frequency and upon time of

day.

100 0

100

Leader currents may bc up to 1000 amp­
eres, a nd strike currents are typically ten
thousand to hundreds of thousands of amp­
eres. Each strike ends when there is no longer
enough charge available to maintain a current
of 50 am peres or so, and the sequence ends
when all available charges a re used up. The
thunderstorm cell typ icall y repl aces the lost
charge in a few seconds. a nd the to tal energy
released in a single st rike is typicall y in the
350 KWH area.

Opinions and reports arc in confli ct. but it
a ppea rs there reall y is something ca llcd " ball
lightn ing." Th is is a brigh t reddish or bluish

Air
Terminal

Triple In\u la tor,
at Top

Fig . 12-Tower, with everything . Good tower
safety design is not very complex and even a
la rge insta llation con be completely protected

for a few dollars additional cost.

Lightning Protection , Outdoors
W hat do you do if lightning strikes? If some

of th e popular literature I have read is any
indicatio n there is litt le to do a nd yo u might
as \...'e ll re la x. Various stories relate such
events as the exploding of a fi fty foot trench
two feet deep. and a good size ho le th rough a
fo urteen inch concrete wall at the end o f it.
Other sto ries describing a sequence o f events
that m ight have lasted a tenth second arc. I
th ink. a bit unlikely.

But my research went a lo t deeper than
those re ports, If lightn ing strikes it probabl y
won't stri ke agai n right away (though it mi ght
strike agai n within a few years) and you can
give your attention to the damage. If a man
is struck by lightning he has a chance of com­
plete recovery. pro vided you spe nd a mini­
mum time look ing at things and get on with
the ordi nary resuscitation measures pre­
scribed for any electrica l shock victim . If
the re is a fi re yo u call the fire department a nd
the n try to put it out yo urself. and etc.

There is much you ca n do to prevent light­
ning strikes. Lightn ing rods have been re­
placed by m uch smaller spikes. a nd .wc call
these "air term inal s." Look aga in at fig. 8.
The air term inals dissipate the cloud's bound
c harge harmlessly into the air before th e
strike condi tions develop. It has been ob­
served that high structures simply do not get
all the lightning traffic you would reasonably
expect. and this is because they discharge
both earth and cloud c harges before they
reach c ritical levels. Prope rly insta lled ai r
terminals o n your ho use may result in a rc-

•
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Fig. 13-A choke coi l and a dditional g rou ndi ng
re moves any cha nce a lightning st rike co uld
e nte r the sha ck . This is the sa me approa ch used
in powe r line terminals and substat io ns a nd
their large choke co il s are clearly visib le' fr om

outside the install a tion.

la rge antenna assembly. For instance, co rn­
mereial practice is to ground both ends of a
Beverage antenna because some atmosphe ric
co nditions will ind uce eno ugh power into the
ant,en na to burn up a fa ir-sized terminat ing
resistor. See fi g. 14 , Our very elec tric atmo­
sphe re can harm fragil e transistors easily.

No sophisticated design stra tegy can beat
~ npl uggIl1g yo ur gear when you are n' t using
It. A good BNC co nnector joi nt can he broken
and remade man y hundreds of times. if the
male and female parts a re properly assembled
m the first place (BNC's seem very prone to
trou bl e in this respect) and if the co nnecto r
is handled gently . And BNC's are pretty good
up to 10.000 me. If you arc on th e air say
5 % of all the hours pe r week and avoid oper­
au ng when the wea ther looks dangerous. the
opportunities fo r damage from atmospheric
electr icity arc reduced by a factor th at looks
fro m here to he in the order of 1.000 to one.
That's a pretty good return on a simple dis­
connecting opera tion.
. T he next strateg y is to incl ude something
III your electronic circuit th at blocks un­
wanted natu ral electricity. An approp riate

Fig . 14-Atmospheric effe cts ca n induce harm­
ful curren ts in large a ntenna a ssem blies. This
Bevera ge a ntenna, which ma y be ve ry long,

must be sho rted to ground a t both e nds.

~~
Conductor
Grou nded

duccd insurance rate, too.
. Here in fi g. 12 is a sin gle tower provided

with about everyt bing in the book. P, single
spike at the top serves as an air terminal and
th is ca n be a six foot length of stainlessst eel
rod. Any breaks in a direct route to ground
arc shunted by heavy d uty r. f. chokes to
provide a path for occasiona ll y ' heavv cur­
rents passing up to the air term inal. and each
cboke has a breakdown gap across it to con­
duct a heavy lightni ng stroke. T he feedli ne is
similarly bypassed. If the re a rc any bearings
or rot ating join ts they arc shu nted with heavy
bra id straps. which avo ids a free welding job
o ne day. The guy wire s arc broken with the
usual insul ators. but there are three insu­
lat?rs ncar the tower. T his encourages any
stri kes to the guys to pass downward away
from the tower. rat her tb an toward it. and
each guy sho uld have a good groun d con­
nect ion at its ancho r.

. Finally. a l i g~tn ing arrestor system is pro­
vidcd at the po rnt where the feedline enters
the shack. as shown in fi g. 13. Wh en th is
sys tem is wo rked o ut for your pa rt icula r in­
sta llation then sit back and tb ink about it for
a few minu tes . Probably you can see any weak
points the lightn ing can spot. and make cor­
rec tions before trouble comes.

My read ing about lightning has changed
my perspecti ve on tower work. There a rc
stor ies of bolt s from the blue. and after re­
searching th is article my new picture of our
highl y electr ified atmosphere lends these re­
ports some meaning. But I think it is more
likely any such bolts emana ted fro m a rather
cloud y sky and the victi ms were adequately
warned. Here is a word of adv ice. If there a re
any om inous look ing cl ouds in sight. and par­
ticula rl y if you have heard thunder o r even
th ink yo u might hear it, I'd stay off th at tower.

Lightning Protection , Indoors
If your solid-state recei ver or converte r

de.\'el ops a sick inp ut transistor you might
thin k the damage must have been done hy a
rece nt li ghtn ing discharge. Does th at still have
a reason able sound? It should not, if you
have read th is far. Here a re some more facts.

Amate urs occasionall y report high volt­
a~es developing on their antennas during
blizzards or d ust storms . A passing th under­
storm type clo ud may ind uce a strong earth
ch~lrge :.~ nd coronas wi tho ut any lightni ng
b~1I1g evident. See fig . 8. once more. Strong
winds may blow enough materi al around to
ind uce rather high voltages and currents in a
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FCC
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training
Get your IIcense-e-
or your money back I

Now RCA Institutes Home Study Training has
the FCC License preparat ion material you 've
been looking fo r- all-new, both the tra ining you
need, a nd the up-to-date methods you use at
home - at your own speed-Io train for Ihe li­
cense you want!

Choose the FCC License you 're inlerested in­
third, second or firsl phone. Take the cou rse fo r
Ihe li ce ns e you choose. If you need basic
material first, apply for the complete License
Training Program.
SPECIAL TO AMATEURS. This course Is pri­
marily lor Commercial Llcensa quall//cat/ons.
BUI II does cover some 01 the technical ma­
lerlal Ihal will help you prepare lor Ihe new
Advanced and Amateur Extra class tickets.
Check out the lntormetlon the coupon will
bring you.

Ma il coupon today for fu ll details and a 54-page
booklel le ll ing you how RCA Instllutes Home
Train ing can show you the way to a new career
- higher Income-a nd your FCC License.

aece tv er
Circ uitAnte nna

Fig. 15-Protective diodes moy be used to re­
duce the vo lta ge s developed in e lectronic cir­
cuits. If overloaded, the diodes fa il , become

good shorts, and will ha ve to be replaced .

diode and capacitor ci rcuit appears in fi g. 15.
T he capacito r is chosen to have the least
capacita nce adequate for transmission of the
signal, a nd I suggest a ballpark fi gu re of 2
ohms reacta nce in a 50 ohm circuit. T hai
would be 0.02 microfarads at 80 meters,
680 mmf on 2 meters, and so on. The capac­
itor limits the charge applied to the Iransistor
base circuit, a nd yo u can add a couple of
germa nium diodes fo r good measure. They
act as limiters to conduct stray antenna cur­
rents to gro und but should be easily replace­
able. If your antenna is picking up electricity
from the ai r and one of the diodes is in con­
duct ion it will short out your sig nal. Maybe
yo u could put them on the other side of the
capaci to r.

A nicer arrangement is to provide a d.c.
path for any natural elect ricity as shown in
fi g. 16. Here, we are using a utotra ns fo rmer
matching ci rcuit, o r sim ply a shunt LC ar­
rangement, which provides a d .c. short across
the input. Stray currents arc carried to
ground, and yo u can add the blocking capa­
citor for good measure. These simple schemes
ca n be adapted to any front end circu it with a
minimum of difficulty if the tuning range is
narrow, and will prevent loss of valuable
solid sta te components.

Summary
Lightning is natural electricity in large

quantities. It is predictable in an average way,

[Collt;nlled on page 101]
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Fig . 16- A nicer way to keep atmospheric elec­
tricity out of your ci rcuits. An lC resoncnt ci rcuit

is a short at d. c. but practically lossless at r.f.
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O~i«Um;

A New Concept for the Amateur

Extra Class License
BY JOHN A. ATTAWAY,* K 41IF

A II active U.S. amateurs a re aware of the
changes in the Ince ntive Licensing system
which were adopted by the Federal Com­
m unication's Commission in 1967 and im­
plemented in 1968. For the firs t time in his­
tory it became necessary for a US amateur
to hold the ama leur Ex tra class license in
order 10 gain full amateur privileges. This
was a sharp depart ure from the philosophy in
most other countries where amateur tests
are generally much less difficult than the US
General class examination.

Although two years have elapsed since
these changes were announced, only a small
percentage of US hams have bothered to
qual ify for the Extra class license. It wo uld
seem that like prohibi tion, the new licensing
regulations were well intended but have
proven to be bad law.

Let's take a few minutes to examine why.
First of all, the name amateur Extra implies
that a person holding this title is known to
be doi ng a n outsta ndi ng job in meeting the
objectives o f the amateur se rvice. However,
in practice this just isn't true, and the ama­
teurs know it. A person can be a lousy ham
according to the definition of FCC regulation
97.1, Basis and Purpose of the United States
Amateur Service, and still be "Extra class"
under the law. Consequently, the response of
US amateurs has no t been enthusiastic.

To cla rify this position let 's exami ne regu­
lat ion 97. 1, parti c ul arly its de fi nition of the
funda mental purpose of the Amateur Rad io
Service. It expresses this purpose in the fol ­
lowing five principles. Note that there are five
principles, not one. They are as follows :

"a.) Recognition and enhancement of the
value of the amateur service to the public as
a vol un tary non-commercial commu nication
service, particul arl y with respect to pro viding
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emergency commun ications.
"b.) Continuation and extension of the

amateur's proven ability to contribute to the
advancement of the radio art.

"c.) Encouragement and improvement of
the amateu r radio service through rules
which prov ide for advanci ng skills in both
the commun ica tion and technical phases of
the art.

"d .) Expansion of the existing reservoir
within the amateur radio service of trained
operators, technicians, and electronics
experts.

"e.) Continuation and extension of the
amateur's unique abili ty to enhance inter­
nat ional good will."

The obvious question is how well so these
objectives correlate with the requirement of
the amateur extra class license. Unfortunate­
lv, one must answer that the correlation is
poor. Only point c.) is directly related to the
requirements for the license class. Look at it
point by point. Principl e a.) is concerned with
improvement in the ability to provide emer­
gency communications. Obviously, no matter
how dedicated and effective an amateur may
he in providing emergency communications.
the licensing regulations give him no recogni­
tion . Ironicallv a lid who inadvertentlv inter-. , .
feres with emergency communication may
have passed the 20 w.p.m. code test and thus
he a superior Extra class ham.

With regard to point b.), contributing to
the advancement of the art is becoming less
critical in the modern amateur service be­
cause technology has outstripped the ability
of most amateurs to make basic discoveries
at the home workbench. While amateurs
have certainly made contributions through
Project OSCAR and the moonbounce experi­
ments, major advances today arc made in

[Con/inned on page 94)
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CQ Reviews:
The Raytrack 6-Meter and

lO-80-Meter 2 Kw
Linear Amplifiers

BY WILFRED M. SCHERER,* W 2AE F

F OR those desiring to go all out in a big
way with high power on the 6-meter o r any of
the I0-80-meter amateur bands, the Raytrack
linear amplifiers will provide such operation
with input powers of 2000 watts p.e.p. on
s.s.b. and a.m. or the maximum legal input
of 1000 watts d.e. for c.w. and RTIY. Drive
requirements are 100 watts for s.s.b.. 50-70
watts for c.w, and RTIY and 30 watts carrier
for a.m. which are easily obtainable fro m
most of the popular exciters.

The Horizon VI L is strictly a 6-meter job,
while the DX-2000-L is a bandswitchcd unit
for 10-80-meter operatio n. These amplifi ers
arc table-top models using an external power
supply wh ich may be placed on or below the
operating desk .

Technical Deta il s
Except for the frequency range, band­

swi tching and the tuned-circuit components,
both models have the same basic circuitry
and fea tures .

Referring to the schematic for the 6-meter
unit shown at fi g. I, the amplifie r functions in
a class- B grounded-grid setup using a pair of
zero-bias 3-500Z triodes. Because of their
excellent performance in th is type service.
these tubes have fast become popular for usc
in high-power linear amplifie rs.

R.t. d rive is applied to the tube cathodes
(fi laments) th rough a tunable Pi-network
which has a nominal input impedance of 50
ohms. The tuned input presents a constant
load to the exciter for good regulation to min­
imize distortion . It also makes the amplifier
easier to drive and provides better efficiency
than would a passive input.

The conventional usc of bifilar-wound fil a­
ment-lead chokes prevents the r.L at the

*Technical Director. CQ.
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fil aments from being bypassed to ground
through the fil ament tran sformer.

A Pi-network also is used for the output
circuit and it has an adjustable loading ca pa­
cito r for matching to 50-ohm loads presenting
an s.w.r, within 2: I.

Although the a.l .e. setup is unique, it is
not a new idea, having been employed simi­
larl y in one or two cases before; yet it is one
which we've often wondered why is not in
more general use , particularly in exciters
where the customary a.I.e. systems depend on
some initial grid-current flow or overdrive
before a.I.c. actio n takes pl ace.

T he arrangement used in the Raytrack am­
plifier depends only on the r.f.-dr ive voltage.
T li is is sampled at the input to the Pi-input
circuit through a voltage-divid ing network
R ,-R , (see fig. I). It is then rectifi ed by diode
D , to provide a negative d.c.-cont rol voltage
fed back to the a.I.e.-eontrolled stage in an
exciter. Control R« makes it possible to adjust
the a.I.e. threshold at the drive voltage just
below that which produces any overdrive
whatsoever; as a matter of fact, it can be set
to limit the drive to even lower levels an d

The Rayt rack Horizon VI l 6 -meter l inea r
Amplifier.
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P1- To HiQtI VolfoQI Power Supply

f ig . l -Sche matic diag ram for the Rayt ra ck 6-meter linear amplifier. When the ex citer only is
used, e2 l (27 mmf) compensates for rea ctive effec ts in the tran sfer setup tha t might otherwise

alter the S.W,f.

thus hold the peak power anywhere below
the norm al amount. It also functions under
steady-sta te conditions and may thus be en­
gaged for tuneup, c.w., a.m. or RTTY.

Power Supplies
Filament and relay powers are obtained

from T, wh ich has two primary windings that
may be wired in parallel or in series for 11 5
or 230 v.a.c. operation respectively. A
squirrel-cage blower is connected across one
of the primaries and thus operates from 115
v.a .c.

T he power transformer for the external
h.v, power supply also has two primaries that
can be wired for 11 5 or 230 v.a.c, operation.
Both power supplies must be wired for the
same a.c.-inp ut voltage. Plate voltage from
the secondary is obtained by a conventional
type voltage doubler using 6 silicon-diode
rec tifiers in each leg and eight 200 mf, 450
V. , electrolytic capacitors connected in series
for a total of 25 mf fi lter capacitance to en-

hance the dynamic regulat ion.
A voltage-equalizing resistor of 100,000

ohms is installed across each capacitor. Al­
though these resistors can act as a slow-dis­
charge bleeder, a faster discharge and a safety
measure are realized by a sepa rate 100,000­
ohm bleeder made up of a 50,OOO-ohm resis­
tor connected across each section of the
voltage doubler.

Three 2.7 ohm, II2-wall parallel-con­
neeted resistors are installed in series with the
positive h.v. lead . In the event a short circuit
on the h.v, line should fail to trip the primary
circuit breakers of the tran sformer quickly
enough, these resistors will burn out immedi­
ately and protect the power-supply compon­
ents fro m damage.

Personnel protection is provided by a
mechanical grounding switch that places a
short circuit on the h.v. line in the amplifi er
whenever the amplifier case is removed . This
quickly removes any residual charge from
the fi lter capacitors and prevents any high
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voltage that m ight otherwise be present from
appearing o n the amplifier components.

For s.s .b . o peration the fu ll-load plate
potent ia l is approximately 2300 volts. For
tuneup, C.W. , RTIY a nd a .m ., the plate po­
tential is reduced by about 750 volts when a
rel ay is ac tua ted by a switch o n the panel. T he
relay shifts the a.c, power so urce to a tap o n
the transformer primaries for reducing the
seconda ry voltage.

Metering
Plate current is m onitored by a 0-1 a .

meter connected in series with the negative
return for the high-vol tage supply. A nother
meter can be swi tched to read the re lat ive
o utput power, pla te voltage o r grid current.

For rel ative-po we r readings, the r.f. o ut­
put is sampled thro ugh the voltage-divid ing
netwo rk, R"-R ,, and recti fied by Do to cause
a d.c. flow through the meter. Plate voltage is
read when the meter is switched to a tap o n
a voltage d ivider, R " R " R « across the h.v,
supply line. U nlike many grounded-grid type
cathode-d riven amplifiers, the tube grids here
arc connected d irectly to ground to m aximize
stabi lity .' The grid curre nt is read by the
mete r switc hed in to the center-tap ground
return from the fi la me nt transformer. O nly
grid curre nt is indicated , because the nega­
ti ve side of the high voltage supply is not
grounded , but goes d irectly to the t ransfo r­
m er cente r tap, thus bypassi ng the grid-cur­
rent meter. 2

Diodes Dz-D:! function as zener diodes to
p rovide a few volts of bias that slightly re­
duces the idling plate cu rrent.

Control Circuits
Primary power is applied to T, with 5,.

T he blower then starts a nd the tube fi la ments
light as does power-on lamp h The h. v.
supply also is activated through terminal 2
of PI.

T he exci ter is no rmall y connected directly
to the antenna through the normally-closed
contac ts I & 2 and 4 & 6 o n K ,. At this t ime ,
R l1 in the fi lament center-tap return provides
a high self bias that ho lds the tubes at cutoff,
thus effectively keeping the tubes in a q uie-

lStability is enhanced in the 6-meter model by
neutralizing with L1. C2x and a tab between the
two tube envelopes. Neutralization is not used
in the low-band amplifier.
2A protective measure, however, -is that are·
sistor, of a much higher value than the grid­
meter circuit resistance, is used to ground the
negative side of the h.v. line .

See page 110 for New Reader Service

Top view of the Royt rack 6 -meter linear a mpli­
fier . The plate-ta nk inductor is wound with 1/2"
silver-plated strop. The parasitic-suppresso r in­
ductors at the tube ca ps are 3/8" strop. A
neutra lizing tab is loca ted between the tube
chi mneys. A vertical insulated rod, at the rea r,
is cou pled to the h.v .-g rounding switch which
IS held closed by a spring. When the ca binet
is installed it depresses the rod and opens the

switch.

Top view of the Ray t rack 10-80 meter linea r
am plifie r. The toroid plate-tank inductor is at
the upper left corner supported by the ba nd­
switch. It is used on the 15·80 meter bonds,
while the airwou nd inductor, a t 'he rear of the
loading capaci tor, is for 10-meters. A smalle r
si ze input circuit toroid is used for a ll bands and
is insta lled below the chassis . The phone-motor

type blower draws air from below chassis .
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The Roytrack DX-2000L 10-80 meter linear
amplifier.

scent sta te a nd elimina ting hash in the
receiver.

When it is desired to place the amplifier in
operation, STAND BY switch 5;1 is closed, con­
necting the high end of the relay-solenoid
coil and the plate-meter lamp. h . to one end
of the 12 v, winding on T,. When the exciter
is activa tetd, K , also is then energized by the
exciter's control rela y whe re its normall y­
open auxi liary contacts now arc closed and
ground the othe r end of the 12-volt relay­
supply winding. Th is also ca uses the plate­
meter lamp, l s, and the EXC ITER-ON lamp,
I". to light.

K 1 contacts I & 3 then transfer the ex­
ci ter to the amplifie r input a nd contacts 5 & 6
connect the ante nna to the amplifier output.
Relay contacts 7 & 8 close and short out R".
th us removing the cutoff bias and allowing the
tubes to function in class B when the r. f.
d rive is applied . Instantaneous operatio n be­
tween exciter alone or with the linear am­
pli fi er is had simply by operating the STANDBY

swi tc h. T he plate meter lamp lights only when
the amplifier is in an operating sta te .

S" is the S.S.B./ c.W .-TUNE swi tch th at drops
the plate voltage for c.w, a nd tuneup as ex­
plai ned ea rlier. When it is set at the high­
voltage posi t ion for s.s.b.• lamp I , lights,
indicati ng that operation is set up for maxi­
mum power w ith s.s.b.

Construction
The internal construct ion used in the am­

plifiers is shown and described at the accom­
panying photos. Externally, both units appear
alike. T he dimensions are 8 " X 13 '4 " X
15¥. " (H .W.O.). Weight is 30 lbs. The size
of the H6AP power supply is 7% " X 6%" X
12·y'> " and it weighs 42 Ibs.
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A word of cautio n might be noted at this
point. T he a mplifie r proper is removed by
slidi ng it out of the front of the cabinet.
T he mechanical grounding switch is at the
rear of the chassis a nd is held open by the
top of the cabi net. Conseq uently, the switch
is not activated, until the amplifie r has been
completetly withdrawn from the cabinet.

Operation and Performance
T uneup is conducted in a conventional

manner by first adjusting the exciter alone,
then activating the ampli fier and, with the
specifie d drive applied. adjusting the a mpli­
fier controls (input-tune , plate-tune and load­
ing) for maximum output at the plate c urrent
specified for the various modes of opera tion.
Where the d.c, input is expected to be grea ter
than the I kw legal restrict ion , a dumm y load
should be used .

After proper tun up, the following results
were obta ined with the 6-me ter ampli fier:

With 100 walls of drive, the d .c. input for
s.s.b. was 1955 wa tts with an output of I 150
watts. Grid current in this case amounted to
about 300 rna whic h is above the 240 rna spe­
cified in the manual ; however, the amplifi er
manu fact urer has info rmed us that no tube
deterioration has been experienced with s.s.b.
opera tion after tuneup with even 400 rna grid
current, as long as the amplifier is properl y
loaded and resonated.

Increasing the drive to 140 watts (o r a bout
350 rna grid current) the amplifie r could be
pushed to 2300 watts input with 1450 watts
o utput. In bo th of the above cases the p.e.p.
was approximately 15% higher.

In either case, a trapezoid oscilloscope
display using a two-tone test evidenced ex­
cellent linearity by its stra ight-s ided pattern,

[Continued on page 98 )

The H6 AP high-vo ltage power supply for the
Ro ytra ck linear amplifiers.
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Australis-Oscar 5:

January Launch Date Announced
B Y GEO RGE jACOBS,* W3A SK

T HE green light is on! NASA has an­
nounced officiall y that the Australis-Osc xa 5
a mateu r rad io satellite wi ll be launched from
the Western Test Range, Californ ia, a t 111 6
GMT on Janua ry 9 (plus o r minus 10 m inutes).
No furthe r del ays are expected!

A definit ive launch date was set by NASA
after a fou r month ban on the use of Delt a
launch vehicles was lifted in late November.
T he ban was imposed a fte r two Delta fail u res
occurred during the summer.

Resumption of Delt a launch opera tions
was recommended by a NASA review board
after ex haustive investigations pinpointed the
difficulty a nd corrective action had been
taken. O n November 21 the Brit ish Skynet
commun icat ion satellite was the first to be
launched successfully a fte r the ban was lifted .
N ASA announced tha t a n INTELSAT III com ­
munica tion satelli te was next in line with a
Delta launch sched uled for m id-December.
This will be followed by a TIROS-M weather
satell ite scheduled for launch on January 9.
NASA has agreed to launch the Australis­
OSCAR 5 satelli te as a secondary payload o n
the TIROS-M m ission .

Late Orbital Data
Here is some last minute orbi tal data and

the times of south-north eq ua torial crossings
for the fi rst dozen orbi ts following launch.
LAUNCH SITE: Western Test Range, C aliforn ia
LAUNCH TIME: 111 6 GMT (plus or m inus ten

m inutes)
LAUNCH D ATE: Jan uar y 9, 1970
ALTITUDE: 900 statu te m iles

11 307 Clara St., Silver Spring, Md. 20902.
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PERIOD: 114 minutes (sun synchronous)
INCLINATION: 102' (a pola r orbit)
T IM E OF N EAREST OVERIIEAD PASSES: 3: 15

P.M. south-north ; 3:15 A.M. north-south
(plus or minus local time)

N UMB ER OF PASSES WITHIN RADIO RANGE: A t
equator-4 ; mid-USA-6 to 8; pol ar regions­
all.

VHF CHANNEL: Continuous on 144.050 me
H F C HANNEL : 29:450 me from 0700 GMT on

F riday to GMT Monday.
T he fo llowing are ascendi ng mode equa­

tor ial crossings (so uth to north direction)
based on a launch time of 111 6 GMT. Actual
times may va ry by plus or mi nus ten minutes.

Orbit N o. Crossing Time
(Deg. W. Long.) (GMT)

I 324 1222, 353 14 16•
3 022 16 10
4 051 1804
5 080 1958
6 109 2152
7 138 2346
8 167 0140
9 196 0334

10 225 0528
11 254 0722
12 283 0916

Successive passes wil l cross the equator 29°
fu rther west every 11 4 m inutes .

Refer to the several articles appea ring in
CQ and QST during the past six months for
additional information concerning the AOA­
5 satelli te. Be sure to check WI AW special
bulletin for further la unch and orbi tal
information. -
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BY JOHN A. ATTAWAY,* K4IIF

F ELiC IDADES ! Froliche Weinachten! H appy
New Year! In any lan guage it's the festival
season. time to make merry. but also time to
take stock of past events and look to the
future.

From my pe rsonal viewpoi nt it's been a
good year for writing this column. Busy.
very busy. but a lot of fu n. chiefly because of
you. Writer's can only report the news. not
make it. and since you've bee n busy with DX
and DXpeditions there has bee n plenty to
report and my job has bee n easy.

On some occasions we haven't been able
to give your activities all the coverage they
deserved . However, there's only so much
space in the magazine and many phases of
the hobby must be cove red. A few misunder­
sta nd ings have occurred when DXpedition
info was sent onl y 4-6 weeks ahead of the
issue immediately proceeding the event. Since
the column goes in 8 weeks ahead it missed .
and all we could do was wa it for pictures.
Some felt that we chose to ignore them so
they sent no pictures. T his kind of cycle we
ca n do without. Be assured that we need your
new~ and you r pictures so please keep 'em
cornmg.

New York a5L Checkpoint
As a convenience to the many DXers in the

New York area, the Kings County Radio
Club has been designated as an authori zed
CQ checkpoint. Applicants for WAZ and the
SSB DX Awards may have their cards
checked by either club president. W2M BU.
or the Communication Man ager, WB2NDI.
T he club's address is 1250 Ocean Ave..
Brooklyn. N.Y. I 1230 .

De Extra
The Dayt M onth] Year Confusion: Here we

:::LTC back on one of our favorite subjects.

· P.O. Box 205. Winter Haven, FI. 33880
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making a QSL card so that there is no ques­
tion as to when the QSO took place. For
many yea rs the battle has been to convert
everyone to the use of G MT (G reenwich
Mean Time). Except for a few begi nning
DXers this has bee n accomplished, but an­
other source of confusion still exists. Believe
it or not thi s involves the date of the QSO.

For example, if the date were designated
12/2/ 69 all U.S. amateurs and QSL Man a­
gers would know at once that the contact
occurred on Dec. 2. 1969. H owever, a large
part of the time they would be dead wrong
because man y countries use the order day/
month/ year instead of month/day/year. In
Europe 12/ 2/ 69 means Feb. 12,1 969.

Fortunatel y. some order is already devel­
oping out of this chaos. Many European sta­
tions now designate the month by a Roman
numeral. so that Dec. 2. 1969 emerges as
2/ XII / 69. and nat Feb. 12. 1969. De Extra
heart ily endorses this method and recom­
mends it as a simple solution to th is problem.

Also on the subject of QSLing problems.
Gerd, DJ IQP/GC5AET. asks us to request
that US sta tions send I RC's with their cards
instead of US coins. He says that many US
hams send a self-addressed envelope with a
dime or a quarter. About all these coins are
good for in another country is to make a
cha rm bracelet. The banks won't take them
unt il several dolla rs worth have accumulated.
and even then they give a poor exchange
rate. Always send I RC's or else stamps from
the country in quest ion . Stamps of almost any
country may be obtained from Sax. W2SAW,
who operates a fore ign stamp service for
DXers.

Cana dian QSL man agers have a similar
problem wit h people who put US sta mps on

5.5.B. OX Honor Roll
WA2RAU ..319 SM 5SB 305IF2MO 292 G3WW 269
W2TP 318 W2lX 305 w2FXN 292 W9QLD 269
W9 ILW 318 W4SSU 304 KlIXG 288 MP4BBW .. 267
W3NK M 316 W6YM 303 SM 6CAS ..286 W8BVF 266
VK2AHO 315 WIQZ 30 3 W2LV 286 G2PL 265
W2RGV 31 50KIADM .. 302 W6EUF 286 WA6GLD ..265
WA21 ZS 315 W2BXA 302 K8RTW 286 G2BVN 264
w6EL _ 315 W4 1C ,302 W9EXY 284 W2FXE 264
TI 2HP ._ 314 G3AWZ 30 1 W3KT 281 W2MJ 261
K6LGF 314 G3DO 30 1 WILLF 280 W6PTS 265
W8DE ._ 314 G6TA 301 W6UOU ._..280 W6WNE 259
DL90H 313 WA2EOQ 301 W3FWO 279 PJ2AA 258
W3QCW 3 13 W3DJZ 301 W4RLS 279 P~EEM 256
IlAMU _.312 G3HDA , ,300 K40E I 279 CTl PK 254
W40PM 312 IE3ACD 300 DL3RK 278 w6BAF 254
K6YRA ._ _311 KI SHN ,300 DLl IN 276 K6CAl 254
G3FKM 310 iW9JT 300 K4HYL 276 HPlJC 252
KP4CL 310 5Z4ERR 298 W70LR _276 PA' SNG 252
W4NJF 310 K2DX 297 PZ I AX __ 274 K4 GXO 252
WA8AJI 310 W8BT 297 K9EAB 273 VE6TP 25 1
XE1AE 308:K1U KN 29 7 K9LUI .._.. 273 W81LC 251
G8KS 307 K8 1KB 296 w6RKP 272 WIADL 251
ZS6LW 30 7 W8EVI 293 G3NUG .._. 270
W5KUC _307 K80NV 293 K9PPX , 270
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W40Pxl
W4NJF
WA 5LOB
D l 90H
G3 DO
K I SHN
IIAxl U
HI'IJ C

W40Pxl
W8KPl
W8LY
VK 3AHQ
DL1QT
G2G~1

W8GMK
KI SHN
1ISF

W40P~1

W8LY
G 3DO
K ISHN
II SF
W41 C
WA 6EPQ
W8K SR
W8GxlK
WA6GlD
DI. I xrn

the ir s.a.s.c , It should be obvious that you
can' t pos t a letter in C anada with US stamps
a nymore than yo u can post o ne in the US
with C a nadian stam ps. Sto p a nd thin k a
m in ute guys and gals. The C anadi ans arc
cert a inly very good fr iends and neighbors, but
Canada is s till a nother coun try.

Rare & Special Prefixes for WPX
C W3-CW3 BH was a specia l call u sed by
C X3 BH durin g the phone weekend o f the
CQ W o rld wide DX Contest.
C W\\-CW ll AA was a special call used by
C X2CO duri ng the pho ne weekend of the
CQ W o rldw ide D X C o n test.
£ 1 - E I\\RT S was o pe ra te d from a scientific
exhibit ion in Dubl in Oct. 2 1-25 . 1969.
12-19- The plant to in stitute a complete re­
g io na l p refix sys te m in It al y h as a p parently
been abandoned, a nd o nl y II and III prefixes
wi ll be issued.
I TlI- ITIIET N re ported o n 14 and 21 me
s .s.b. QSL to P.O . 366, Catania. Sicily.
OG- This p refi x was used by F inl and's am a­
teurs d uring the last Scandanavian contest.
OG I V R was OH I VR, a nd O G3VV was
O H 3VV.
OI3-0I3SUF was a specia l Bo y Scout st ation
operated Oct. 18-19. 19 69 . QSL to O H3NY.
PZ jl-I'Z llAA was very act ive from the
Surinam Trade Fair.
VZ3-0ne of the new Russian prefixes.
V VII- Used in the ce lebra tio n o f the G andhi
Centeni al dur ing O ctober. 19 69 .
VUjlllEL was qu ite ac tive
WF2-WF2UB was a special 2-day o pera tion
commemorat ing Colu mbus D ay. QSL . to
WB2EJZ.
WF6-WF6NNW was the call of WA6AHF
during N at ional Newspaper Week in October.
3BA -3IJZ-Afler the 3 B to 3F block of calls
was relinqu ished by Ca nada th is series was
ass igned to M auritius. formerly VQ8.
4J9-4J9DX was used by U A9A N during the
CQ W o rldw ide D X Co ntest.
4M I -A special Venezuelan pre fi x.
915-AII 9J2 sta tions were authorized to use
th is p re fi x d uring the 5th. Anniversary cele­
bration o f Zambia's independence.

160 Meter News
The big thing o n 160 right now is the

annual Trans-Atl antic a nd Trans-Pacific DX
Tests which arc a t the h alf-way po int. Re­
main ing dates for the At lant ic caper are Jan.
I I, Feb. I , and Feb. I S, while the Pac ific

See page 110 for New Reader Se rvice

WPX HONOR ROLL
The \VPX Honor Roll i-, ba-,cd on con­
firmed current prcfixev. Stations are livtcd
with both net and gTO<;' prefix credit- The
Honor Roll i, ba..cd on the current 11('(

regard less of an operator's all -time grov..
prefix count.

m :u:1l
Joe Hiller 900/1000
Michael Bakos 717 1755
I) .A.G . Edwa rd, 703 1755
C huck Banta 685 /702-
Serafino Franchi 657 /657
George Mack 626 1657
Larry Brockm an 622 /65 6
Jon Hodgin 6 1216 12
John Marhefka ~ 1 1 1 16 1 1

Jerry Hagen 601 /(.,2(,
Hert bc rt Recht 557 /557

S~B

Joe Hiller 775 /H50
Gay Milius 75HI771
Ja mes Edward s tlI4 /61 4
Karl Muller 611 /61 1
D.A.G. Edwards 603 /625
Chuck Banta 5H6 /601
Alfonso Po rrett a 562 /599
J uan Chen 552 /552

C\\"
Joe Hiller 800/H50
Will iam Simpson 741 /H53
xt ich ae! Bak os 7291757
Henry Den ver 7061706
Helmut Baumert 70017 00
F.D. Cawley 606 /6 66
John Marhefka 57H/578
Chuck Banta 571 /67 1
Serafi no Franchi 554/554

l '1I0:\E
G3 DO D.A.G . Edwards 691 1715
F2~IO Dort Michel 536/552
I ISF Serafino Franchi 52tl /52tl

Completion of a WPX Honor Roll application
is required for placement on the Honor Roll.
Application blanks may be obtained by send­
ing a self-addressed. stamped envelope to
WPX Ma nager. 6563 Sapphire D rive. Jack­
sonville. F I. 32208.

crew will be a t it again o n Jan . 10. J an . 3 1,
a nd Feb. 14.

If yo u wish to parti cipate in the Atl anti c
test s o n those d ates, the t im e is 0 500-073 0
GMT. The freque ncies va ry acco rding to loca­
t io n. Stat ions on the cast coast of North
America transm it 180 0 and 1820 kc, while
the west coast gang transm its from 1975 to
2000 kc. Most European sta tions wi ll be be­
tween 182 3 and 1830 kc. wi th some t rying
185 1- 186 1. C all C Q· D X-T est a nd liste n in
alterna te 5 minute pe riods. with \\' / V E's
leading oIT. The special " F irst T im e rs" test
is omi tted th is year.
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Phone
I80....... .JA INDO 181........CTIUE

Club of the Month
Th e Canadian D-X A ssociation (CA N A D-X):
This ve ry livewire club is no w publishing an
excellen t bulletin, a nd from the number of
new members reported each m onth would
appear to be unchallenged as the fastest grow­
ing DX club in the world . T he following in­
fo rmat io n was provided by Ron Kreger, VE­
3D LC, club president.

"T he Ca nadia n D X Association o riginally
started in 1965 as the Onta rio DX A ssocia­
tion , a D X-m inded group of a mateurs who
wished to meet together and exchange DX
informat ion. In M arch, 1968, when a check
of the membership showed o ve r 50% resid­
ing o utsi de O ntario, the name was changed
to the Canadian D X A ssociat ion.

"T he ai ms of Cana D-X are to provide
services to Canadian amateurs interested in
DXing. Long Skip , (he club bulle tin , is m ailed
twice monthly to all members. Membership in
CanaD-X is avai la ble to Canad ia n amateurs
o nly at a yearly rate of $6.00. H owever, in­
terested U .S. amate urs may subscribe to Long
Skip fo r $6 .00/year although they cannot be
cl ub members. Included in the membership
fee for VE-Ianders is the usc of the CanaD-X
O utgoing QS L Bureau which receives the
members cards in bulk, sorts them, and fo r­
wards them to the appropria te bureaus.

"T he 1969 Execut ive Com m ittee consists
of President, Ro n Kreger , V E3DLC ; Vice­
p resident, Mo rt W ol fson, V E 3ACD; 2nd.
Vice-president, Bill H alliday, V E 3UX; Sec­
retary-Treasurer, Paul Edgley, VE3CKW;
Reco rd ing Secretary, Bud Fockler, V E3NE;
Public Relations, Jack Reed, VE3GMT ; QSL
Bureau Manager, Jim Montagnes. V E 3BIF;
and Bullet in Ed itor, Bill Jones, V E3HJ.

"CanaD-X welcomes all Ca nad ia n DXe"
to it's membership. F or a free copy of Long
Skip write to CanaD -X, P.O . Box 717, Stn.
Q . To ronto 7 , Ontario ."

Islands-on-the-Air !IOTA) Awards
For those of you looking fo r a new twist,

here it is. Geoff W atts now has 12 IOTA

The P acific test takes place on the above
saturdays from 1330-1 600 GMT. North Am­
erican west coast uses 1975-2000 , east coast
1800 -1 81 0. JA's will be at 1907.5-1 91 2.5 kc,
ZL's near 1876 kc, a nd VK's a ro und 1803 kc.
Special JA sunset tests will be held on the
same dates, but 0730-1000 GMT o r 11 :30 P.M.

to 2 A.M. Saturday W IVE t ime.
Further details m ay be o btained from Stew,

WIBB.
C.W.

977. .K4DSN
978 WIBGD
979 K2AAC

Mixed
216 K4TSJ
2 17 PY7APS

The WPX Program

5.5.B.
469 VK9WD
470 W2WNW
471 WA2BPL
472. zsmc
473 W9FPM
474 VK3WW
475 K5EFW

The 5,5,B, OX Awa rd Program
100 Countries 200 Countries

605 KI NBO I89 W4BA
606 VR IL 190 VK4MY
607 DL8EJ 191 P Y7AOA
608 DJ 5BV 192 PY3APH

193 VE3HJ
194 VE 3QD

5.S.B. DX Award rules and application
blanks may be obta ined by sending a self­
addressed, stamped envelope to Award's
Manager. 3785 Susanna Drive. Ci ncinna ti,
Ohio 45239, or to DX Editor, P.O. Box 205,
Wim er Haven, FI. 33880.

2 14 CTlLN
21 5 PY3APH

973 VK 4MY
974 W9H E
975 0 K2BEC
976 0 K3 KGQ

Endorsements
S .S.B.: W2HI- 650. IlAM U- 600. K2POA­
600, YV4UA-500. W~GYM-450 . PY2G E­
350, W2L EJ - 300, WA6TAX - 300. KI ­
KNQ- 250. K7RDH-250. - K9HDZ- 250.
C.w.: W40PM- 900. WB2CDZ- 550. K2­
A AC-500, and W2GA- 450.
M ixed: W4 LRN- 900, W4BQY-600. CTl LN
-550. PY7APS- 500. & PY3APH-450.
Phone: WA6TAX-400, CTl UE-350, & WI­
PC D- 350.
Europe: CTl LN. G M5A HS. & OK2BEC.
160 M eters: OK2BEC
80 M eters: OK2 BEC
20 M eters: CTlLN & WB2H IK
15 M eters: CTl LN & WA 5LOB
10 M eters: CT ILN & WA5LOB
VPX: Borje Jan sson. SM4-3434

\VPX ru les and applicat ion blanks may be
obtai ned by sending a self-addressed, stamped
envelope to WPX Man ager. 6563 Sapphire
Drive, Jacksonville, FI. 32208, or to DX
Editor. P.O. Box 205, Winter Haven, Fl.
33880.

436 K7RDH
437 WMM OJ
438 DL9XN
465 K3JLK
466 HI 3AGS
467 KR6R L
468 PY2G E
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Intermingled with modern shipboard radio gear
is the ha m rig of Mitch, VE\IMD/VOl AW-ane
of the most active of the rare VE'~'s. Mitch's
operating time comes ofte r a 12-hou r shift in the
rad io room of the Motor Vessel Ambrose Shea.
The "Shea" is a full ice-b-ecker ferry operating
between North Sydney, N .S. and Argentia , New-

foundland. IPhoto via K4DSNj.

T)

a nd code just as the US a mateurs, except that
only a 10 word per minute code speed is
necessary for full amate ur privileges. If he
negotiates the testing procedu re successfull y
he will receive a call beginning with one o f
the following prefixes: F2. F3. F5. F6. F8.
o r F9. The FI prefi x is give n only to v.h. f,
enthusiasts who o perate on 144 me. 435 me.
or higher. a nd no code test is requ ired . F6
ca lls always have 3 letters and all F6K-call s
a rc club stat ions. FI! call s arc for visitors
traveling in France and require no examin­
ation and no license fcc , only a photo-copy
of your license in your home cou ntry. F~\

calls are valid for o nly I year.
French amateurs mu st pay a license appli ­

ca tion fcc of $6.00 plus $6 .50 charge to take
the examination. Afterward there is an an­
nual fcc of $8 .00 to renew the license . They
may o perate o n all bands wi th a maximum
power of 100 watts d.c,

"T he nat ional amateur rad io society (REF)
is quartered at 60 db de Bercy, Paris 12,
and the address of it's QSL Burea u is Boite

••

A new member of the WPX ronks is G eorge,
SA2TR, who [be side s being very active on s.s .b .}
has the often thankless job of being l ybio 's QSl

Bureau Manage r. (Photo via K4DSN).

Awards. a nd in addition to the Silver Cup he
awards to the world champion station in the
yea rly IOT A Contest, he is now awardi ng a
cup to all who claim all 12 IOT A Awards.
IOT A-A F IOT A African Award
IOTA-AN IOTA Antarct ica Award
IOTA·AS IOTA A sia A ward
IOTA-E U IOTA Europe Award
IOTA -N A IOTA N orth American Award
IOTA -OC IOT A Oceania Award
IOT A·SA IOT A South American Award
IOTA-CC-IOO IOTA Century Club 100

A wa rd
IOTA-WW IOTA World D iploma
IOTA-AI IOTA A rtic Islands Award
IOT A-BI IOTA British Isles Award
IOT A-WI IOTA West Indies Award

Complete information and a n 18 page
D irectory o f Islands givi ng all the islands
and island groups wh ich count fo r IOTA.
plus fu ll deta il s of the IOTA Contest. may
be obtained by sending 6 IRCs to G eoff
Watts. ' DX N EWS-SHEET'. 62 Belmore
Road . Norwich . NOR . 72-T. ENGLAND.
Delivery will be via Air Mail .

For the past year Herb Rippe. W 8DE. has
been almost unchallenged as the champion
sta teside island hunte r. Some body jump in
the re and give Herb some compe ti tion.

Amateur Radio in France
Information for this interest ing article wa s

contributed by oxr, Claude. F90E. Le Sec­
retariat du Rcscau des Emettcu rs Francais
(REF).

" F irs t o f all. the buddi ng young French
amateur must be at least 16 years old before
he becomes eligible for a license. W he n he
goes for the exam he is tested o n both theory

See page 110 for New Reader Service January, 1970 • CO • 73



The WAZ Program

5.5.8 . WAZ
730 PY7AOA 736 K5QHS
731 CE6EW 737 .JA4WI
732 W6ZIIS 738 YS10
733 YS6AL 739 XEIOOL
73 4 WA!1CPX 740 W8eT
735 WA2FQG

C.W.-Phone WAZ
2781--K9 YXA 2793 WA3GNW
2782 PY4AP 2794 W IECH
2783 WIJ~1T 2795 W2GRY
2784 G6YL 2796 W8G M K
2785 VE3XK 2797 W5TXN
2786 WA 6UFW ~798 YSI0
2787 K411I1K 2799 .xEI 0 0 L
2788 0 K1UK ~800 ZS6A IP
2789 W4J[) ~801.. W8CT
2790 PY7APS ~802.. DJ 8FF
279 1. DJ6LN 2803.. DLI CG
2792.. W2DF

Phone WAZ
427 YSI0 4~9 W8CT
428 XEI OOL

\VAZ rules and application blanks may be
obtained by sending a self-addressed. sta m ped
envelope to DX Editor. P.O. Box 205. Winter
Haven. FI. 33880.

Postal 70 (P.O. Box 70). Paris 12. France.
RE F operates a sta tion. callsign F8 REF.
which broadcasts news of amateur events in
the manner of WI AW in the US. except that
F8REF always keeps the membership posted
on DX news as rout ine local happenings.
Scheduled broadcasts are o n the first and
third Thursdays o f each month on 7052 kc
a t 1200 GMT. and the first and third Fridays of
each month on 14150 kc at 1830 GMT. and on
3600 kc at 1917 osrr. An emergency net
holds exercises on 80 and 2 meters each
month.

. '.

-..-
Mortin, O H28H, in QSO from Skorp Reef during
his OH2BH / 1l/ SR DXpedition July 7. 1969 oper­
ation. 800 contacts were made in 12 hours of

operation featur ing wind ond thunderstorms.
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"REF issues several excellent DX awards.
A general rules sheet may be obtained from
the secretary by sending a self-addressed.
stamped envelope or self-addressed envelope
with IRe's. One IRe for surface mail and
two for a ir mail to the states. These awards
include the D U FC (Diplome de I'Union
Francaise) wh ich is based on contacts with
the 59 D UF countries; the DDFM (Diplome
des Departements Franca is de la Metropole)
for working different French departments ;
DPF (Diplome des Provinces Franca is) for
contacts with at least 16 di fferent French
provinces; DTA (D iplorne des Terres Aus­
trales) for working 3 o f the 4 French Austral
countries which arc the C rozet Islands. Ker­
guelen Isl ands. Adelie Land. and St. Paul­
New Amsterdam; and the DTA award for
making 1000 contacts exclusively on e.w.

'The breakdown o f sub-ba nds for French
operat ors is as follows: 3.5-3.6 mc ffor c.w.•
3.6-3.8 mc for c.w. and phone; 7.00-7.04 mc
c.w. and 7.04-7. 10 mc c.w. and phone; 14.0­
14.1 mc c.w.. and 14.1-14.35 mc c.w. and
phone; 21.00-2 1.15 mc e.w.. and 2 1.15-2 1.45
mc c.w. and phone; and 28.0-28.2 mc c.w..
and 28.2-29.7 mc c.w. and phone. There are
no 50 or 72 mc bands. RTTY is sanctioned
and a temporary license may be obtained for
television activity. France has a reciprocal
licensing agreement with the US.

" REF has a present membersh ip of 6800.
of which 4900 arc active amateurs."

a5L Information
T he following sta tions have volunteered their

services a s QSL Managers for any DX station
needing help in the U.S.: WN2J NY, ~424 Mid­
land Ave.. Syracuse. N.Y. 13~05: and WA3­
JBN , 316 Donnell Rd .. Lower Burrell . Pa. 15068.

[Colllilltled 0 11 page 96 ]

Rafa e l Estevez, WA4ZZG. ex-C02ZQ. operating
f rom his Florida Q TH. Ra fa e l finds that the OX­
ing is harder with a WA4 call than with a C0 2
call. However , there are other co mpe nsa tions.

See page 11 0 fo r New Reader Se rvice



A MUST FOR EVERY DXER

SUPPLY IS LIMITED-ACT NOW!
Without subscription, cost price is $3.95.

This fabulous book sells for $3 .95 any.
where in the U.S. and is available for im­
mediate delivery fro m the CO Technical
Library. However, with any subscription to
CO you can obtain a copy of the OX Awards
Lag for just $1.50 (0 $ 2.45 savingsl . To ob­
tain your OX Log at the discount price it must
a ccompany a su bscription o rder to CO, but
that o rder can be for renewals or extensions
a s well as for new subscriptions.

AWARDS
LOG

This new ISO-page log book has been
published for use by all DX'ers to keep
an organized log of contacts and con­
firmations for the many DX awards now
ava ilable.

Complete details are provided on the
number and type of contacts needed for
over 100 major awards made by amateur
radio clubs throughout the world . In ad ­
ditio n to specific award qualifi cations and
costs, the method of confirmatio n and how
and where to apply are also listed unde r
each individual award.

Special individual logs are set up unde r
each award providing space for a complete
record of contacts and co nfirmations in­
cluding log data required to be submitted
with the awa rd application.

The DX A wards Log required over two
years preparation in order to contact radio
clubs throughout the world for the latest
da ta on awards currently being offered . It
is the most complete and up-to-date source
for such information. It will be invalu­
able to the "wallpaper collector" as well
as any amateur of SWL maki ng DX
contacts.

-· . :.• •
: r-.l
•

--- .: : -..,--:::'~-­~-

-

~

{ ",\ ,I OJ}C§V
Circulatio n Department, CQ Magazine

y.

-
I

14 Vande rventer Ave., Port Washington, N.Y. 11050
Gentlemen:

(paym;;'~U~~s~e:c~~~;a~~o~r~~r~iss . I have indicated my preference below. ::

~
NAME........... ..... ........... ........ ....... ...... ... .... ..... ... .... .....CALL....... .............. ... ...... .; ~~
ADD RESS.......... .. ... ......... ........ ... .. .. ......... ...... ... .... ... ... ......... .. ....... ........... .... .......

, CITY...... ............................ ...........STATE................... ......ZIP...................... .....
I want the DX Awa rds Log with a CQ subscriptio n for:
0 I yr. at $7.50 0 2 yrs. at $ 12.50 0 3 yrs. at $ 16.50

o I just wa nt the DX Awards Log at $3.95

S?" o New Subscription o Renewal o Extension
~(/JA •

" "'~'--
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THE

PROGRAM

BY ED HOPPER,* W2GT

FLASH!
Sad to report the loss on I 1-1-69

o f # I County Hunte r
Cliff Corne, K9EAB .

Sec FOIO CQ 10-65 & Story I 1-65.

T ilEJanuary. "Story of The Month", re:
Cl arence Blalock. K4EO. after some data on
awards issued. Earl Shobe. W7K OI qualified
for an ALL 3079 Coun ty Plaque. Marv
Hagan. WB 2SJQ took time off from NET
contro l to apply for his USA-CA-3000. Jerry
F ischer. W2KXL got caught-up and sent for
USA-CA-2500. 2000. 1500 and 1000. Steve
Cope. K5KDG . in a round about way. ap ­
plied for USA-CA-2500. 2000. 1500. 1000.
and 500. John Brenner. WA2AI-IM cased-up
on his printing and shipping of those County
Hunter QSLs (53 for 500 P.P. east of the
Mississippi and 53.75 to west of the Missis­
s ippi) and obtained the followi ng awards en­
dorsed ALL 14 MC SSB: 2000. 1500. 1000.
and 500. Ted Midl am, K7SQD/W7DSJ was
issued a USA-CA- 1500 award . endorsed

*103 Whitman St.. Rochelle Park. N.J. 07662.

Cla re nce V. Blalack, K4EO
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FLASH # 2

Earl P. Shore, W7KOI
Has Qualified for # 16

USA-CA·3079 All Cou nties Plaq ue
SEE W7KOI "ST O RY" I-IAR. '68 CQ.

ALL A-1. 1ST to Utah. Glad to hear from
George Folk. K8QYG who won a USA-CA­
1500 award. Joe Ri pp, WA9SKB was issued
USA-CA-IOOO and 500 awards endorsed
AL L 14 MC 2 X SSB MO BILE. Helm ut
Herrmann, DJ 5WO acquired a USA-CA­
500 award endorsed ALL A-I. John Herro,
K9YRA also received a USA·CA-500 awa rd.

Clarence V. Blalock, K4EO
Clarence was born 67 yea rs ago. First

licensed in 1932 but after being active for
about a year, a second job as a trombone
player with a band started to cut into sleeping
time and really left no time for hamm ing.
Thus the hobby got lost in the shuffl e and
was completely forgotten for a period of 32
yea rs.

In 1958. d arence had a bad fa ll on some
icc and fractu red a hip and has not bee n able
to work si nce that time.

One day his son talked Clarance into
goi ng to a code practice session as the son
wanted to gel a novice license. After a few
visits. the bug bit Clarence again and afte r
brushing up o n the code and theory. another
license was obtai ned in 1962. Shortly after
that he became a member of the T arheel
Emergency et on 3923. and in 1964 be­
came Secretary/Treasurer and has held that
position for five years.

An interest in County Hunti ng was ac­
qu ired about three years ago and USA-CA­
500 award #626 was obtained Jul y 7. 1967;

See page 110 for New Reader Service



l

178
.... 179

..180

I
I

N .Y. Counties
Award

USA·CA HONOR ROLL
3000 1500 WA2AMM

WB2SJQ 29 K7SQD/ K5KDG
2500 W70 S1 11 3 WA9SKB

W2KXl 57 K8QYG •...... 114 500

K51mG ... 58 :~;~~M n~ DJ 5WQ .. 749

W2KXl
2000 .. 8 1 K5KOG .., 11 7 WA2AMM . 750

K9YRA 751
WA2AMM .... 82 1000 K5KDG 752
K5 KDG 83 W2K Xl ... 177 WA9SKB 753

•

PAm: DX NET

_ _ _ _ _ _ _ _ -.J

----..,

_.-...,... .
Pa cific OX Net

Membership Award

hc lost a ll interes t in ama teur rad io. although
he was an excellent c .w, o pera to r .

ClifT had been very active in promot ing
County Hunting hc gin ing a round 19(,0. also
enjoyed DXing. traffic handl ing. QSO parties.
and contests o f all kinds. He liked to coll ect
awards and amassed more th an 1.100 wh ich
incl uded USA-C A-500 == I R : 1000 = 6 :
1500 # I : ~OOO # I : ~ 500 # I : 3000 # I and
# J ALL 3079 Co unty Trophy.

From all associa ted with CQ. o ur deepest
sympathy 10 C liff. Sr., and Vivo

Awards
,,".'w Ynr-k C O U ll l i t'!'o Awarfl: Th is awa rd

is issued by The Binghamton Am at e ur Radio
Associatio n. Req uirements : work 45 count ies
v.h.f. onl v o r 50 counties mixed o r ()O coun­
ties . C os t of award is S l.OO and seals for
s.a .s.c. and 25c . Sent! GC R list to : Award
C hairma n. ~I au ri ce Harve y. K~SVV. 138 N .
Baldwin SI.. Johnson Ci ty. N .Y. 13790. Other
awa rds issued by The Binghampton ARA
via K ~SVV are : W ACO:,\Y. wo rked all
cou nties of N.Y. for working all 62 countics--cost is $ .50 . send GC R list to K~SVV. The
BAltA :\ \ntrt) is issued fo r working five
working members of the Binghamton Ama­
tcur Rad io Associat ion. o r work thc C lub
Sta tion W~OW a nd 4 club members. T he cost
is $ 1.00 . send GC R list 10 K ~SVV .

Pat·ifit, nx Ne l Awar.l: Thi s ac hieve­
ment awa rd is issued for wo rking at least 25

(!lUff (!lumr. 1.1(9t1\ill
It is very sad to report the passing o f C lifT

iIIutch) Corne. K9EAB. == I County H unter.
o n No vember I. 1969. Altho uuh " BuICh" had

•

spent the last :20 years in a n iron lung. the
end ca me appare ntly from kidney stones a nd
not due to a ny respiratory problems.

" Butch" had man y hobbies. having ex­
hausted in o rder: electric t ra ins. model cars
and planes. tropical fish. parakeets. amateur
radio. and was in the m idst of chasing Colt
Com rncmo ra tivcs. He had already accumu­
lated some 6000 dollars worth and had all
his radio gear for sa le to acq uire more guns.
A bout 2. yea rs ago. when his vo ice weakened.

USA-CA- IOOO award == 147 was obtai ned
February 5. 1969 and USA-C A- 1500 awa rd
# 108 was obtai ned Septem ber ~ . 1969.

C la re nce has ei ght ch ild ren and eight
urand-ch ildrcn . H is you nges t son. Harrv, was- ~ - .
killed in Viet N am in April 1968. he was
m arried and had o ne daughter. When C la r­
ence lost his W ife , Beat rice . four months
late r- it just about seemed the end of every­
thin g, Fortunatel y. thanks to much hel p a nd
understanding from fr iends in amate ur radio .
Cla rence got back on the track a nd now,•
health perm itt ing. K4EO is right in th ere
pitch ing agai n.

He has recentl y been appoin ted Emergency
Coord inator fo r Stanl y county. W ith the
help of members of the Yadk in Valley Arna ­
teur Radio C lub, a 10 meter emergency net
has been organi zed and working ti ne . Meet­
ings arc held on the Ist and .Ird T uesdays on
~8.9 at O~OO G MT.

C larence would like to thank the m an)'
w ho have hel ped him . incl ud ing W4YWX.
W4LSP. W\\YL, . W5DA U. K3Y~IK . K8­
aDY a nd othe rs too numerous to ment ion .

The equipme nt includes an HW- I~; HW­
100 with a 4-8 11A linear am pli fier on 75
meters. All hands a rc ' vo rkcd XO through J0
and antennas include dipoles o n SO. 15 a nd
10 : and a doublet on 40 a nd ~O.
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Nates
Ap paren tl y I can no t mention this too

oftc n - Y ES. I am the c ustod ian fo r CQ
USA·C A (U nited States o f Ame rica Count ies
A wa rd). a nd yo ur first applica t ion M UST he
m ade using a USA-C A Record Book which
m ay be obta ined d irect from CQ for S 1.25: to
save time. se nd all o the r mail for this column
to m y home QT H. Oh yes. your Reco rd

official mem bers of the Pac ifi c O X Net in a t
least 10 countries since 3 Janua rv 1969 on
14 mc s.s.b, Send QSL-data. a signed state­
mcnt a nd S 1.00 (50c fo r mem bers o nly) to

•

permanent secretary. Ed DcYo ung. KH 6­
G LU. P.O . 110 .\ 7(,2. Ka un aka ka i. Molo kai,
H awaii 96748. T he Pacific OX Net was
est ablished 3 rd Janua ry 1969 to promote DX
acti vity and interest in the Oceani a contin­
enta l-area. to dissemi nate the lat est DX cws
and to promote fellowship among Oceania
D Xcrs. The e t meets each Friday from 0600
GMr to 1000 GMT o n 14265 . A ny O ceania . or
ex-Ocea nia station is eligible for Full Net
membership. Send QSL a nd 5· IRCs to Perm­
anent Net Secret ary. A numbered ct Cer­
tificate will be airmailed to you. An y non­
Oceania station is eligible for Associate Net
membership- same cost. Associ ate members
will not be listed o n the roll -call (F ull mem ­
bers arc) but Associate mem bers do get prc f -'
c rence on checking in for rare OX QSOs.
etc . . . .The membership stands a t this minute
nearl y 100. so space docs not perm it listing
them .

Heave-r Valte v Hadio (:Inh Ct·rt ifira lt·:
•

Th is awa rd was described in CQ April 1969
and issued hv the Beave r Va ll v Am ateur

• •
Rad io C lub. Box 4 13. F ruitvale. B.C. Ca na da
for QSOs w ith o ne cl ub mem be r and any nine
VE sta tions (VE7s must con tact 2 club rnem­
hers and a nv 8 VE7s) . Send Q SO data a nd

•

25e or 2-1RCs. As there has been a big de­
mand for these awards. the one vear (1969)•
rule has been dropped . th us there is "0 time
limi t.

Book. no m ailer ho w o ld . should be sent to
W2GT ONL Y! I a m OT enforcing the rule
which requires QSLs fro m MOB IL ES to Jist
a city/ town.

Sorry that some readers have the wro ng
imprcssion- CQ does NOT have a ny restric­
tions o n what I put in the co lu m n. the o nly
restrict ions are it's length ! So when I write to
yo u tha t material has been c ut. the O N LY
reason is to cut the column to the proper
(necessary) sizc. Thus I am o ften beh ind o n
A WA RDS a nd othe r data. but I'll eventually
catc h up. I hope. H i.

I had ho ped to find room to g ive proper
than ks to Gil, W 5QI'X a nd lis t a ll the fe llows
who have profited by h is kindness a nd ge ner­
osi ty. G il has sent POD 26 d irec tories to over
30 oversea stations and thi s docs not include
those who have rece ived ca talog ues. manuals,
magazines. callbooks , parts and other mate­
rial. Anot her reader has o ffered seve ra l POD
26. so any oversea County Hunters in need.
please let me know.

G osh. I nea rly fo rge t to mention tha t
County H unte rs can obtai n QSLs from Car­
men. YS2C E N by sendi ng QSL and s.a.s.e. to
Ro y. W A50 CG .

Anothe r sad note. just rece ived word that
a n o ld fr iend . John Kulik. W 2ARB. became
a silent key o n October 3 1. 1969.

W ish ing YOU A LL A WO N D ER F U L
NEW Y EA R and hope amo ng you r resolu­
tion s yo u will include on e to be sure to send
out those QSLs and to write a nd tell me. H o w
was you month? 73. Ed.. W 2G T .

" W e are using an outboa rd audio filter
h ..ere . . .

Pcclfic OX Net
Achievement

Award

fI.. PACn: OX NET
AC H • • V . M _ NT '

A W A"' O
....a."'-_

...- _..- _._- {<
-~.. --­_ .... ..~~_ .i- --.--- ",

---#.-
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BY.GEORGE jACOBS,* W3ASK

A LTHOUGH the sunspot cycle continues to
decline s lowly, excellent OX propagat ion
condit ions a rc fo recast fo r both 10 and 15
meters d uring January. Both bands a re ex­
pected to ope n to most areas of the world
sometime du ring the daylight hours, often
with exceptionally strong signa l levels. Ex­
cellent short-ski p openings arc also forecast
for 10 meters during the daylight hours be­
tween distances of approximately 1200 to
2300 mi le s. Simila r short-skip conditions arc
expected o n 15 meters from short ly after sun­
rise through the earl y evening hours, for dis­
tances between approximately 1000 and 2300
miles.

Excellent propagation cond itions arc fore­
cast for 2 0 meters, for both OX and short­
skip openings. DX openings a re expected to
peak shor tly after sun rise and again during
the late a fte rnoo n and earl y evening hours.
For short-skip openings less than 1000 miles,
conditions should be opt imum fro m mid­
morning through the late afternoon hours;
for openin gs between 1000 and 2300 miles,
optimum condi tions a rc expected during the
afternoon and early eveni ng hours. Frequent
OX and short-skip ope nings should also be
possible o n thi s ba nd during the hours of
darkness.

Good DX propagat ion condi tions a re fore­
cast for 40 mete rs during January. with ope n­
ings expected to many a reas of the wo rld
from shortly after sundown, through the
hours of d a rkness, and until shortly after su n­
rise, loca l time. Du ring the daylight hours,
optimum short-skip propagation condi tions
a re expected for ope nings between 100 and
600 miles . During the late a fte rnoon skip
should lengthen, and by nightfall conditions
should be optimum for short-skip openings
between d istances of approximately 800 and
2300 mill" .

-' 11307 Clara Street, Silver Spring, Md. 20902.

See page 110 for New Reader Service

LAST MINUTE FORECAST
DUll-to-Va il Corldition8 a nd Qualit y l or

J u n. I , throuoh F eb. 15 , 1970
F o reca s t R a t in g & Q ualitll

D a l/ If (2) (1) (4) (3)

A bov e Normlll: J a n . 9 , 11.23, H H·C A A.B
28.3 1. Ft'b. 6. 8. 12

Normal : Jan . 1.3,7_8, 10, C U A -B B
l:!-I d. 18-19, 22. 24. 27 , 29.
F",b. 4-d. 7. 9-11. 13 , 15

Belo w N ormal: J nn . 2. 4. 6. n E B-C C-D
16 ·17, 20-021, 25_26. 30.
Feb. 1.3. ].I

Dieturbed : J an . s, Ft'b. 2 E E C-O D·E

How To USE THESE CHARTS

T he fo llow in g is an explanation o f the symbols
shown above, and instructions for t he use of the
CQ propagation predictions:

I -Entt-r Propagation Charts o n following pages
u nder spprcnrtete band and di stance or geograph_
ical area columns. Rea d predicted t imes of band
openings a t in t e r sect io n o f both column s.

2 - Following each predteted time of band open ing
is a forecast rating which indicates the relative
number of days the band is expected to open durin g
eac h month o f the fo recast period. The h ighe r the
ratinK, the more frt'tlut:nt t he op.ming, a s follows :
(4) band o lle n more t han 22 days each m on th : (3)
between 14 and 22 dRYS: (2) between 2 a nd 13 days :
(I) le38 tban 7 day s.

O n t he " S ho r t -S ki p " Chart where two numera ls
are shown wit h in a si ng le set o f paren thesis, t he
fi r st applies to t he shorter dista nce fo r w h ich t he
Iorecat is m a de, a nd t he second to t he gre a ter dis­
t ance . Note t he fo r eca st rating fo r tate r Use.

3 - With t he foreca s t rating noted above , start
w ith t he n u mbers in pare nth ese a t the top o f t h e
" Last Minut t' Forecast" ap peRr ing above. Rea d
down the ta ble fo r n day-to-da y fo r eca st o f p ro pa ­
gat ion conditions in t e rms of A bove N o r m al (W W V
rating hi g h t' r t ha n 6) ; N o r m al (W W V r a t in ll 5·6) :
Below Nor mal (W W V rating 4) : Uistu r hl'{1 (W W V
r a t ing less t han 4). T he letter symbols (A- E)
descriht· r eeept.lon conditions (s ig n a l q uality , no ise
n ml fa d ing levels) ex pect ed for each day of t he
m o n t h Rnd have t he follow ing m eanin g : (A - ex­
cellent o pen ing w ith strong. stea dy si g na ls: B­
KOO<I o pen ing, m oder-a te ly strong s igna ls, lit tle
fRd in g an d noise; C- fRir o pening , shtnRls fl uetu,
ating between moder-ately strong a nd weak ; D - poor
o ne n tns. sig na ls generR lly wea k an d conside rable
fa d ing a nd no ise : E- poo r o pening. o r none at a ll.

4-Th is m o nth 's P r c pa a a t lo n Char ts are based
u po n a transmi tter powe r o f 75 watt s c.w .: 150
watt8 s.s. b.• or 300 watts d .s.b ., into a d ipolt' a nten ­
na ant' q um-ter-wave above ground on 160. RO a nd 40
meters and a ha lf_WAve above grou nd o n 20, 15 a nd
10 m et e r s . Fo r each 10 db Inc r ease above t hese refer­
e nce Ievela, reception q uality show n in the " Last
Min u t e Fo recast" will improve by o ne leve l: fo r each
10 db loss r eception will become poorer b y one level,

;>- 1.ocRI StAndRrd T im e fo r these predictions is
based on thE' 24-hour sysh·m .

6- T h E"l'le P ropa g a t io n Charts are valid through
MRrch 15, 1970. T hese Charts are prepared fro m
has ic p roPRgRtion. data published mo nthly b y the
I n s t it u t E' for T t' It'co m m u n ic a t io n s e ten e e s And
Aeronom y o f t he U .S. Dept, o f Commerce, Bo u ld or-,
Colorado.

Fairl y good 80 meter OX propagation con­
di tions are fo recast for January. wi th the
band expected to ope n to many parts o f the
world d uring the hours of darkness. D uring
the daylight hours, conditions are expected to
be optimum for short-skip ope nings between
approximatcly 50 and 250 miles. During the
late afternoon and early even ing hours skip
is expected to lengthen, with cond itions opti ­
mum for short-skip openings between dis-
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ranees of 250- I 500 miles. By nightfall . propa­
gat ion should be optim um for openings up
10 and be yond 2300 m iles.

Somc fa irly good 160 meter OX openi ngs
should be possible in J anuary. dur ing the
hours o f darkness a nd the sunrise period.
especiall y when sta tic levels a re low. Fre­
quent short-skip 'openings arc also forecast
during the hours of darkness. for distances
up to 1300 m iles. Less frequent ope nings
should also be possible for distances up to
2300 miles.

Ail-in-a ll. Jan ua ry looks like a month o f
fairl y good to excellent DX and short-skip
propagation conditions o n almost all of the
h.f. a mateur bands. Atmosphe ric noise levels
(sta tic) arc expected to be at their lowest
values of the yea r in the northern hemisphere.
a nd sig nals should be exceptionally strong
during most hand ope nings,

Short-Skip Charts
This month's column contai ns a Short­

Skip Propagation Chart for lise in the con­
tinental U nited Stales fo r d istances between
50 a nd 2300 m iles. (T he maximum d istance
possible. under normal conditions. for o ne­
hop. short-skip propagat ion is 2300 miles >.
Special prediction c harts centered on Hawaii
and Alask a arc also included . The C harts
appearing thi s month arc valid through
March 15. 1970 . Sec last month's column for
deta iled DX Propagati on C ha rts for January.
uary.

Sunspot Cycle
The Swiss Fede ral Solar Observatory at

Zurich reports a monthl y mean su nspot num­
ber of 90 fo r October. 1969. Th is resul ts in
a smoothed sunspot number of 104 centered
on Apri l. 1969. as the presen t cycle continues
to decl ine at a rel atively slow rate . Th is
month 's C Q propagation forecasts arc based
upon a predicted smoothed sunspot number
of 95 .

1969 Post-1970 Future
During 1969. solar activit y remained at a

relativel y high level. The year began '...·ith it

smoothed sunspot number o f 109. and de­
d ined to a level in the mid-vu's by December.
At th is level, propagation conditions con­
t inued to be excellent on the 10. 15 and 20
meter hands during the hou rs of daylight and
o n the ::W and 40 meter bands durin e the-hou rs of dark ness. It is now certai n that 1969
will go down as ~I good year for DX propaga­
tion conditions.

80 • CO • January, 1970

The new year is expected to begin with a
level of solar ac tivi ty in the mid-90·s. drop­
ping to the m id-70's by the end of 1970. Th is
represents a rel at ively high level for the first
part of the year. d ropping to a medium level
by the e nd o f the year. OX condi t ions during
the first three or fo ur months of the new yea r
a rc expected to be much the same as they
were for the correspondi ng period o f 1969.
By late spring. however. a slight decl ine
should be noticeable on 10. 15 and 20 mete rs.
These bands will proba bly open a little less
frequentl y for OX than they did last sum­
mer. During the fall and winter months. this
decrease is expected to become somewhat
more noticeable. On the othe r hand. a slight
improvement is expected in DX propagation
condi tions o n the 40. 80 and 160 meter bands
d uring the nigh tt ime hours of the fall and
winter months.

For a more comprehensive discussio n of
propagation changes that can be expected as
the sola r cycle continues to decline. sec "A
Seven Year Propagation Forecast For The
Amateur OX Bands". bv G. Jacobs a nd S.
l.c inwoll. appeari ng on page 52 of the 0 ­

vcmbcr, 1969 issue of CQ.
Despite the decl ine in solar act ivity. 1970

is expected to he a good year for OX propa­
gation conditions. although not as good as
1969 or 1968.

V.H .F. Ionospheric Openings

The Quadrantids meteor shower should
occur on January 3. While it will last for
only a day or two. it is expec ted to he one of
the most intense showers that will occu r dur­
ing 1970. and could result in a number of
me tcor-scatte r ope ni ngs on the v.h.f. bands.
The shower is ex pected to peak duri ng the
late afternoon and early even ing hours of the
Jrd, local time . with a n average of 30 to 40
meteors entering the ea rth's atmosphere each
hour.

What may be the last F-2 layer 6 meter
open ings of the present sunspot cycle may
occur during January. An occasional trans­
continental opening may be possible. as well
as occasional openings between the mainland
a nd H awai i. a nd between the USA a nd Cen­
tral a nd So uth America . The most likel y time
for F-2 layer 6 meter openings is from an
hour or so before noon. through the early
afternoon hou rs.

There is usually a seasonal decrease in the
number of trans-equatorial type 6 meter

See pag e 11 0 fo r New Reader Service



Hawaiian Standard Time t

HAWAII

ALASKA

Openings Given In

c l n f! u· ll.h ·ll I' r t'(!lrt t«l 1'/.0 m et e r o J' l'nlnJ,ts. 0 p "n in Ks o n
1,,0 :\I t-'t . ' r s an' :11!'O lik.·I.\" to oc-cut- .lul"in!.! t hm... tirm-..
whon "10 :\I. ,t . · r opt-'ninKs ll.n' l'hown with It fOI"O"l"al't
ratlrur of (2) 01' h i'-!h t' l'.

t To ronH-rt t o 1.0(' ;11 S t ll n, la n l T fm e in A la s k lt. '<l/ I.t n , rf
R h ou r s in t he J'aftfic ~tH n ,la rd T iml' oZ nt' : !I hou r ll
in t h t· Yu kn n Zont' ; IIn ,1 10 hou r s in t h ., Al:ts ka n
~tll.n . lal" , 1 T im., o1.nt' . f rum t h l' r.~1T tlrne« shown in
t h .. C h m-t . ( ;)1T is .'l h o u rs nhend o f E~T : Ii hou r,.. "/lO ''''{
nf CST : 7 hou r s, ' 11l .",,{ o f ~l ~T ; R h ou r's " /,,·fl d of r-vr .
F O I" .' x ltmp l. ,. when it is I S (; ~1T , it is I 1' , .\1. i ll \\'Hsh ­
in J,:"t o n , D.C. a n d 10 ,\ . .\T . in LOll .\ n j.{ \'!l-s .

t H a wn i lnn St n nd al'd T jm e is .-, hou r s 1..·11;1/(1 EST ; l
ho u rs ,,,'h il.d CST: :> hou.." I,,,h in d -'1S T: 2 ho u r-s 1... lI i lltl
P S T an ,1 10 hou r s 1..·lli" d r:-'IT 0 1' Z T'lm e. }-"tll ' \·x lI m p lt' .
when it i s noon in H o no lu lu . it is 17 01" .i 1'. M. I:S T in
N .Y.C .• II n<l II or:! I ' . ~r. in ~'·Httl.· .

Openi ngs Given in G ~lT t

10 1; 00 40/80
To: Meter. ,\leten .l1ete rlJ M eten

Easter n 1l1-20 tn 111-1 7 (I) 11 -1 :; (1) 0 ·1. 13 ( I)
US A " 0 '1') (.•) 17_22 (:!) 15-17 (2) 07- 12 ( 1) 0- -~- -

2:!_:!3 (I) 22-00 (3 ) 17-:!2 rn
00-01 (2) 22.00 (2 )
0 1.02U) OO-Oi (3)

02· 0 :l (2)
03-0 ·1 (I )

Ce n t ra ! l !t_21 (I) 17-1 !'! (1) 1I·l n (1) 0:;_1-1 (1)
U~A 2 1. 00 (2) I H_20 (2) 16-I S (:!) OH. 13 (1 ) 0

00_01 0) 20_2:l (3) 18_23 (I)
23.00 W 23 -0 1 (2)
00-01 (3) 0 1-0 1 (3)
0 1_02 (2) 0 -.1 -0 :, (2)
0 2_0 .1 (I) O;._O+> (I )

\\·l'!< t l' r n I !1·20 {I) 17_ 1101 (1) 11- 17 0 ) 0 1.0 .-, (I)

U S A 20·21 (2) I R- 19 (2) 17_ I H (2) 0 ;,_1 2 (2)
2 1_23 (:n I fI . 23 (3) 1R_20 (3) 12_1 ;) ( I)
23_01 ( I) 23-02 W 20-01 (2) 1:,_I +> (2)
0 1· 0:! (3) 02-03 ( 3) 0 1_0 2 (3 ) lIi- 17 (I )
0 2.03 (2) 03_0 1 (2 ) 02_0 I ( I ) 0:;.1 2 (1) 0
03-0 -1 (I ) 0 ·1_0:, (I) 0 -1 _0'-, (3) 12_t:i (2 )0

O,O_O r. (2) 1;;.17 (1) 0
0 6-07 (I)

10 15 zo ./}/SIJ
To: stetere .\I" t"rH .IT,,t,,rll ,\l" t"rH

Ea stern 07. 0101 (I ) Oil_01 (I ) On-OR (2) l R.1 9 (J)
U~A O~.1 2 (2) 07- 12 (:!) OR_12 (1 ) I fI ·2 1 (2)

12.).1 (3 ) 12_1-1 (:n 12_1 6 (2) 2 1_0 1 on
1 1. 1;; (:!) 1·I -l ll 0 ) 16-17 (3 ) 01 _03 (2)
I.·,. lfi (I ) lii . 17 (2 ) 17_ EI ( -I) 0:1.0-1 ( I)

li.I R (I ) 19-21 (:\) 1!l-2 1 (1) *'
2 1.0 1 (2) 2 1_0 1 (2)0
0 1_0+> (I) 0 1-03 (1) 0

Cent ra t nt .ox u ) On_Oi ( l ) 0;)- 0+> (I) 1R-1 9 (1)
U~.\ OR_fl!l (2) 07 .0,11 (2) Oil_OR (3) t 9_2ft (2)

Ofl·l:! (3) ox -r t (3) OR_l0 (:!) 20.0:\ (3)
12_1 1(.1) 1 1_lJi (-t) 10-1 3 (1) 0:\-0 I (2)
1 1.1.-, (2) I I>- li (3) 13.11 (:!) OI ·Oil (J)
1.-,. I+> (I) l i ·I S (2) It -I ll (:\) I !l_21 (1 )'='

11ol _1!I (1) 1 +>.1 ~ (l) :!1. 03 (2) '"
Hi-1!l (3) 03-0:, (1) 0
19 _2 I (2)
2 1-23 (1)

" ·. 's t ,· rn oll . oR (l ) On-07 (I) Oll- 07 (2) 17.I S (1)
lISA MI_Ofl (2 ) 07 . 0R (2 ) 07 . 10 ( .I ) I R_IfI (2)

O!L11 (:\) 0 "1.0(1 (:\) 10 _1 1 (:\) 19 . 0 2 (·Il
11_13 (-l) O!I· l n ( .1) 1-.1 _1 101 ( ·1) 0 :!_01 (3)
13_1,-,(3) 11l_17 (3) P l_19 (3) o1. 0 t> (2)
I '-,_I " (2) 17 .1 1\ (2) 1fI _2 1 (21 o n_07 (I )
l il.17 (I ) 1R.2 0 (I) 2I _01l (t) 1!I_20 (1 )0

20_22 (2) 0
22_0 I (3) 0
01 . 0:, (2) "
0'-._07 (1) *

. . .

73 . George. W 3ASK

CQ Short-Skip Propagat ion Chart
Janua ry 15-March 15. 1970

Local Standard Time At Path Mid-Point
(24- Hour Time System)

Distance From T ransmi tter (Miles)

ope nings during January. but some may
occu r between 8 and I I P.M .. local time.

Relatively little sporadic-E auroral ac tivity
is expected during J anuary. Some v.h.f. open­
ings due to these phenomena are likely to
occur. however, when h.f. propagation con­
ditions a rc below normal or disturbed. Check
the "Last Minu te Forecast" appea ring at the
beginning o f th is column for those days arc
expected to be disturbed or below normal
during the mont h.

Ila n d
(.urf t' r~)

50.!5/l f .jfl-i,;/} i .jf/~ lJlJfI l J IIO- 2.I /l O

'" ." i f N il 07.08 (0_1) 07-0H (I)
Oil.on (o.:!) OR. Of) (~_3 )

O!I.IO (0 _3) O!I. I O (3 - -i)
1O_1 ~ (0- 1) t u.t a W
12-1 :, (o·:n 12-1.", (:\• .1)
1.-,·1. (0-2) 1:i. I " (2. ·1)
1j- I ~ (O·O ) 1l-17 l:! -3)

17.I R (1 . 2)
1!ol _I !) (0-21
1!l-2 0 fO .1}

I ,", su OJ-Oil (0 - 1) Ofl-07 (0- 11 On.07 (l)
OR. I ,", (0 ·2) 07.08 0-2) 07. 08 (:!)
I ;,.ti (O. I) OR- I I (2-3 ) 08-09 (3)

~ (0. 1) 07 _0
11 _1.", (2 · -1) on-t r (:l • .1)
I.-•• ru 0--1) 11 . 1Ii ( I)
l fi _17 (I . :l) 1 6.I H (:1_ 1)
17- 18 (0 · 3) I H_I !l (2·:n
I R. I!l (0_2) 19-20 0 -2)
1 ~1 . :! 1 <0- 1) 20 . :!1 ( I)

ar.aa (0. 1)

:!o O!I-ll (1-2) U7.0!l (o_:!) 07_0~ W 0tl_07 (2)
11-11 0 · :'1 09· 11 (:!__I) 0,11 _09 C! -3) 0. _0"1 (:!.3)
II_I :; (I.:!) 11 .11 (3.t) 09_ 17 (I) 0,11 _09 (3 . 1)
1:;_1. (0. 1) 11 _1;, (:!_t) 10-1 9 (3 - t) O!"l - IO ( I)

1;,.10 (I -t) I!I_:!O (:!_3) 10_t 1 0_3)
17.1 9 (0_3) ')0 'N 0 3) U -19 (I)- '-- ..
I 9.:!O (O_:!) 22·00 (I .:!) 19. :!1 (3 - 1)
20·07 (0-1) 00-0" (Jl '11 ., ., (3)- --- .

01).07 (t-:!) 2:! . {IO t!)
00-03 (1.2 )
03 .0t> (1 )

III 07 - O~ (O- i ) 07·0 ,11 (:!) 07· 0,11 (:!) 07 . 0 H (i . 1)
0~_09 (1-3) OR-o n (3) OS- I I (3 . I) C,Il . \,. (1-0)
fl!1. 1O (:!_I) on- u (.1.31 11. \,. (:!- 1) 1:;_17 (:!- l)
10.17 (-I) 11_1.-, (.1 - 2) 10._1. (t-2) 17-1 ,11 (3)
l i _I A (3_1) 1:;- l R W 17-1 ,11 ( .1 -3) I R.O t ( .1)
I ~.iO (:!-3) 1 ,11 . 20 (3 - .1) 18 -2:! ( 4) 0 .1 _0 ,. (.1 -3)
:!0.2 :! (1·2) " 0 ' N ( ,) t) 22·02 (3 _.1) O:;. Oi (3_2)- -- ~ --
22·0. (0-1) 2:! -0:! (J _3 ) 02-0:; (:?· t)

0:!.07 0 -2) 0:; _07 (2_3)

'" II i _O~ (2-3) 0 7-0,11 (3) 07_0~ (3_1) 07 .0~ 0-0)
O"l_to 13.1) O"l.O!I ( I . :n OS.O!l (2 · 0) O~_ I fi (0)
I 0_1.', 0 -:'1 09· 10 (-I- I) 09_ 1fi 0 -0) I n. I 'I (1 _0)
I:;-:! I (I) 10-1 .• (3-1) 1t>_1S (2 _1) I R_20 (3 -2 )
2 1_00(3 • .1 ) 1.·,_lfi ( .I_I) 1,11-20 ( 1-3 ) 20_03 (.I)
00_0 I (2-3) )Ii. I ,II (1-2) 20 . 0 I (4) 03_0 I 0 _3)
Ol -Oi (t.:!) I S_00 (t ) Ot ·OIl (3) 01 -0 .', (3 )

00. 0 1 (3 _-1) 01l_07 (3 -2) O:;_Oli (3 _:!)
0 1_07 (2 .3) 01l_07 (2- 1)

1400 o n. 170 -0) 17 _I S {:!. !) 17·1 f! 0 -0) HI-If) U _O)
17 .l n (:l · 2) l S_1 !l (2 l 1,Il _l fl (:!- J) l f1 . 21 (2_1)
I fl -O:; (-I) I ll- :!! ( 1-3) 1!'I- 21 (3 -I) 2 1. 03 (3 )
0 .• _07 (3) 2 1.0:; (-1) 2 1·03 (-1- , ) 03 _0:; ( 1.2)
07 .0!'l (2 - 1) 0 ,',_06 (3) 03.0:; W es.os (2)

Oil_07 (3-1) 0:;.011 (3 -2 ) Oil_07 0 _0)
07.09 (1 _0) 0+>_07 (I)
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Contest Calendar
BY FRANK ANZALONE," WIWY

That's DJ9YI being congratulated by Mr. Platte,
Director of Social Service s in Wupperto l, with

DJ8SW and K4 11F', appraval.

Pacific OX Net QSO Party
From:

0400 to 1000 GMT Saturday, January 3

An excellent opportunity to work some of

• t4 Sherwood Road, Stamford, Conn. 06905.

these elusive Pacific islands.
Logs go to: KH6G LU, QSO Party C hai r­

man. P.O. Box 762, Ka unakaka i, H awaii.
Mail before Feb. I and include s.a.s.e. for
copy of results.

Louisiana QSO Party
Starts: 1800 GMT Saturday, Janua ry 17
Ends: 2200 GMT Sunday, J anuary 18

Logs go to: La fayette A.R .C ., a tt: Danny
G riffith K5ARH, 123 Normandy Road, La­
fayette, Louisiana 70501. Mailing deadli ne
Feb. 28th, include s.a.s.e. for copy of results.

CQ WW OX 160 C.W. Contest
Starts: 0000 GMT Saturday, Ja nuary 24

7 P.M. EST Friday, Ja nuary 23
Ends: 1500 GMT Su nday, J anuary 25

10 A.M. EST Sunday. January 25
Don't forget to keep the "D X W indow"

open fo r the DX boys. You will never be a ble
to hear them if the W I K and YE's operate in
the 1825- 1830 portion of the band. Working
DX on frequency just does not work out. Call
them up at the low frequency end of the band,
1800-1805, that's where they will be looking
for you.

We also implore the phone boys to please
keep this spot clear for the contest week-end.

Log sheets and United States O pera ting
Regulat ions fo r 160 may be obtai ned from
CQ or W 2EQS upon request. A large s .a.s.e,
must accompany your request.

T his year your logs go to: Contest C hair­
m an. Charles M . O' Brien, W2EQS. 48 Pros­
pect Ave., Westwood, N .J. 07675. Mailing
deadline is February 28th.

Arkansas QSO Party
Starts: 2200 GMT Saturday, Ja nuary 24
Ends: 0400 GMT Monday, January 26

Logs go to : North Arkansas A .R.S., Att:
J. K . F ancher, Jr. W 5WEE. 407 Skyline Ter­
race , H arrison, Arkansas 7260 1. Deadl ine
F eb. 5th.

Complete rules for the precetding 4 events
will be found in last month's CALENDER.

IARC Propagation Phone
Florida QSO Party
CQ 'I'I'\V WPX SSII ConIest
Helvetia XXII Contest
OARC WAE RTTY Contest

Old, Old Timers QSO Party

French C.W. Contest
ARRL OX Phone Contest
YL-OM Phone Contest
QCWA QSO Party
ARRL OX C.W. Contest

YL-OM C.W. Contest

Operation's Day

Vermont QSO Party
IARC Propagation

CW/ RTTY
ARRL OX Phone Contest
Virginia QSO Party
ARRL OX C.W. Contest

Ca le ndar of Events
3 Pacific Net Qso Party

17-18 Louisiana QSO Party
17-19 Connecticut QSO Party

24-25 CQ WW DX 160 C.W.
Contest

Arkansas QSO Party

Jan.
Jan.
Jan.
Jan.

Jan. 24-26
Jan. 30­

Feb. 2
Jan.31-

Feb. I
Feb. 7-8
Feb. 14-15
Feb. 14·15
Feb. 21-22
Feb.28-

Mar. I
Feb.28­

Mar. I
Feb.28­

Mar. 2
Feb.28-

Mar. 15
Mar. 7-8
Mar. 14-15
Mar. 21-22
Mar.28-

Apr. 19
Apr. 4-5
Apr. 11.12
Apr. 18-19
Apr. 25-26

I
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Claimed Scores
1969 CO WW OX Phone Contest

Single Operator
All n and

LAVAD 2.512.695
VK6RU 1.774.80~
KH 61J 1.711.708
W6RR 1.500.000
W4ZCY 1.302.400
4Z4HF 1,110.793
YStXEE 849,420
Kl KNQ 783,288
WU6UDC 610 ,000
WA6EPQ 510 ,000
W6DGH 484,000

Connecticut OSO Party
Starts: 2300 G M T Saturday, J anuary 17
Ends: 0400 G M T Monday, January 19

This is the 7th annual QSO party spon-
sored by the Candlewood Amateur Radio
Association .

Exchange: QSO nr. , RS/RST and QTH.
County for Conn. stations, ARRL section or
country for all others.

Scoring: One point per QSO. Conn. sta ­
tions mult iply total by ARRL sec tions and
countries worked. Out-of-state stations will
use Conn. counties fo r their multiplier, (max.
of 8). The same station may be worked on
each ba nd and mode for QSO points.

Awards: Certifica tes to the top scorer in
each ARRL section and country. (min. of 6
QSOs). And the two highest scorers in each
Conn. county. Novice awards will also be
made.

Frequencics: 3540, 3925, 7040. 7275 ,
14040, 14300, 21050, 2 r300, 28040, 28880.
Nov ices, 3740, 7 175, 211 25.

Mailing de adline is Feb. 20th and logs go
to: Connecticut QSO Party, clo T om O'Hara,
WIDDJ , 7 West Wooster sr. , Danbury,
Conn. 06810. Include s.a .s.e. for results.

28 m ..

OZ3SK .
K6NA ..
K4KJN ..
K 411 .
W4LBP .
W 5EU ..
SM4C1t1G .
K2BK .
WB6AQF ....•.
DL9VS ..

21 m ..

OD5FA ..
JAIJXU .
W4NQM ..
K4SKI .
DL4JW .
K4SXD ..
VE6AGV ..
PYICHP .

14 me

KP4CL ..

448.500
263.271
Z06,G80
187.648
173.972
136.904
113.288
131.t 57
111.628

98 .000

26 1.595
214 .303
188.450
133.596
130.368
105.108
91.512
79.560

459,420

VP9BY 290.760
VEfiGN 224 .128
TG9UZ 220.010
WA:lGUL 180.082
TF2WLN 160.484
JAI0CA 103 .912
OH2CP 101.296

7 m.
CTt GD 5.26:'
JAlIST •.. ..... 1.342

:J •.:i p u '

VE7BDJ ...... 13.6,j 3
OEtWO/

CHO 12.322
\VA8VMQ .... 1.080

Multi-Oper-ator
~j nu:l~ Tran~ .

W 9LKJ 1.4 59.860
\V5RF.R 1.432.368
K9CUY 677.115
W3\VPG 589.034
WA3FXJ 393. 894
K61LG 369. 820
W8NJU 233.000

Mu lti_Operator
'Iull j·TralH"

W 6VSS 4.700.000
K8UYC 2.260.000
K4CG 2.022.720
W 61SA 2.008.157
WB6HGU 1.700.000
K8UDJ 1.621.820
K4BVD 1.192 .032
W 6UUI 1.103.000

French OX Contest
C.W,-Jan. 3 1-Feb. I

P hone-Feb. 28-Mar. I
Starts: 1400 G M T Saturday
Ends: 2200 G M T Sunday

Only 24 hours out o f the 32 hour contest
period is permitted for scoring. The 8 hours
of non-operation may be taken in I. 2 or 3
periods anytime during the contest . and be
clearly indicated on the log.

Exchangc: Usual 5 or 6 figures, RSI RST
plus a 3 fi gure QSO number sta rting with
001.

Points: 3 for each QSO with a French or
DUF country sta tion.

Multiplier: I fo r each REF department
and D UF country worked on each band. (F
stat ions will identify their dept. by 2 figure s
a fte r their call.)

Scoring: Multipl y total QSO points by the
sum total of the multiplier from each band.

T here will be HB, LX and ON sta tions on
in their own activity during this period. Con­
tacts with these stat ions and also 9Q, 9U a nd
9X, will also count for QSO and mult iplier
points in this contest.

[Continued on page 92]
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The DL\\WR crew, Ed, DJ9Y I, Werner, DJ8SW
and Klaus, OJ4AX, proudly d isplaying the John
Knight, W6YY, Tro phy they won in the Mult i.
operator, Sing le Tra nsmitte r division of the CO
19 6 8 WW OX Phone Conte st. That' s our own
OX Editor, John Attaway, K4 I1 F, at the ope rating
position . John was in Germany lost Septembe r,
and had mode the presentation at a civic ce re-

mony at the City Hall in Wuppertal.
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"Technical D irector, CQ.

"A second bit of TX I in the neighborhood
deve loped a few weeks ago when another
neighbor bought a Scott "Stereo Compact"
Model 2503 . I wrote to H. H. Scott, Inc.,
I II Powder Mill Road, Mayna rd, Mass.
0 1754, and received their Technical Bullet in
# 37. Wh ile I have not yet had tim e to insta ll
the bypassing suggested, I th ink it will clear
up once the suggested steps arc taken. T he
general procedure should applv to ot her

• •
equipment, so 1 am enclosing a copv of this
bulletin. I hope this wi ll be of help." .

The Scott Bulletin # 37 outli nes procedures
for determining the points at which the inter­
ference is introduced . This is followed up
WIth suggested prc ventiti ve measures to be
i ncor~orated in each case . For the most part
!hese Invol ve remedies as heretofore reported
m Q & A Columns, such as bypassing speaker
leads, bypassi ng or fi ltetring a.c, power-line
inputs, bypassing a.f.-input circuits, relocat­
ing or shielding of speaker leads. In respect
to the latter 18-gauge two-conductor shielded
cable (Belden # 3428) is recom mended .

T he Scott people's recognition of TXI or
r.f.i, (r.f. interference) problems is indicated
by the pre face to their bullet in which reads,
"In certain areas and under cer tain circum­
stances it is possible that r.f. interference
can be so intense that it "overpowers" the
elaborate anti r.f. circuitry provided in Scott
amplifiers and tuners. This interference is
generally present when the units are in use
near a radio transmitter , e ither comme rcia l
or ham broadcast ."

The second report is one received per­
sonally fro m Tom McCann, K2CM, of Mor­
ris Plains, N.J. He too, received aid and ex­
cellent cooperation fro m H. H. Scott, Inc.,
th rou gh Mr. J . Rich and from Scott's local
service representative, Boho Labs. Fortu­
nately, the owner of the TXI- affected gear,
two doors away also, was most cooperative;
as a matter of fact, he himself d id the major
part of the modification wo rk required for
successful solutions to the TX I which had
been expe rienced.

The eq uipme nt involved was a Bogen­
Presto record player, a Sony tape recorder
and a Scott solid-sta te f.m . tuner and hi-fi
stereo system. K2CM's transmitter is a Col­
lins KWS-l operati ng with I kw p.e.p. input
on 15, 20, 40 and 75 meters.

Having just moved into a large garden­
apa rtment complex, Tom deemed it best to
install his antenna as fa r awa y from the build­
ing as possible and oriented for the least

o
z
«

BY W ILFRED M . SCHERER:
W 2AEF

T ,llSmonth's Q & A Column will again
start off with more on TX I, since it is be­
coming a growing concern among radio
amateurs.

Of particularly happy interest is the cooper­
ati ve a id and recognition toward the situation
by at least two manufact urers of solid-state
appliances in contrast to the poor perform­
ance of a manufacturer as previously reported.

Here arc the reports on these cases, the
first of which is fro m George Goldstone, W8­
A P, 10 ID Burn ham Road, Bloomfield H ills,
~ I ieh , 4801 3.

. "T he rig ?t W8AP runs 2 kw p.e.p. and
did a good Job of swampi ng my neighbor's
Rittenhouse solid-sta te radio/ inte rcom un it,
so me 250 yards away. Like almost all such
intercoms, they arc turned on all the time ;
there is no line switch!

" I wrote to Emerson-Rittenhouse Co., Inc.,
H? neoy.e Falls, N.Y. 14472, and was sup­
plied with the service manual for the inter­
com, plus what they call there "standard
R.F.I. kit ." T his consisted of several 0.1 mf
ceramic disc ca pacitors (low voltage, of
course) to bypass the input terminals from
the remote speaker/ pick-ups to ground. On
this model, there were 4 input terminals, and
more than one remote speaker had been
paralleled ac ross the inputs. Everyone of
these remote speakers acts as an antenna!

"An additional part of the kit was a tiny
transformer whic h is inserted between the
input selector switch and the input to the
au dio board . This was very simple to install,
fo llowi ng the clea r instructions in the service
manual.

"When the job was completed-with the
frie ndly coope ration of my neighbor (whose
son is now studying fo r a novice ticket)-the
r.f.i, or TXI was completely eliminated.
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radia tion in this direction which fortuna tely
left suitable directivity to the communications
areas of interest.

The a ntenna is a multi-dipole setup using
one coax feedline buried in the ground on the
run to the building 175 feet away. Usc of a
vertical radiator had been attcmpted on 40
meters. but it was discarded inasmuch as it
proved to be real disastrous as far as TX I
was concerned.

Except with 20·meter operat ion. the TXI
was pretty well cleaned up by bypassing the
stereo-speaker leads at the hi-f ampl ifier
terminals and by installing a good ground
system. In this respect. the speaker ground
connections at these terminals had been car­
ried through a wiring harness to a point with­
in the equipment where o ther grounds from
additional leads had heen made. R.f. was
then induced into the harness wiring before
it could reach the ground point. Adequate
grounding was therefore not obtained. until
it was made directl y to the chassis at the
phono jacks used for the external leads.

Some slight TX I was still ohserved during
20-metcr operation and eventually more se ri ­
ously cropped up with 2·meter opera tion into
a " Big Wheel" antenna 75 fee t from the
building.

Th is was cured by addi tional shieldi ng of
external-i nput leads and grounding between
the accessories plus their fi ltering at the amp­
lifier chassis connectors. Double shielding was
use d for these lea ds by employing a second
sh ield slipped over eac h existing eahle with
this shield connected onlv to the c hassis
ground in the main equipment. An alternate
method. by the wav, would be use of IWo-

• •
conductor shielded ca ble with the shield con­
nected onl y to the amplifier-chassis ground .
Th is keeps (/1/ the a. f.vs ignal paths otT of the
shield and allows it to function strictly as an
etTect ive shield fo r the signal leads.

The input filt ering consisted of a IK resis­
tor in series with the hot lead from each
chassis connector and with the ampl ifier.
side of each resistor bypassed directly to the
chassis with 100 mm f. Fortunatel y, the in­
put transistors were f.e .t.ts with a high input
impedance. thus making this type of filter ing
effective. Low-impedance bipolar transistors
might have requ ired an r.f. choke in place
o f the resistor plus a larger bypass. Closer
atte ntion was further made to grounding.
ending up with as ncar a one-point grounding
setup as possible.
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T he third report is from Robert Avigor,
4X4CJ, P.O . Box 3159, Tel·Aviv. Israel. Be·
sides relating some TX I experiences and
successful solut ions , it indicates that TX I
has also become an international problem.

" I was quite intr igued by your Q & A for
August 1969 with respect to what you so
aptly describe as TX I. Ha ving "sutTered"
from th is malady. perhaps the following
solutions found here would be of interest to
yo ur readers.

"T he first case was my inte rfer ing with a
Sony Stereo T ape Recorder at a d istance o f
some 150 feet. I was com ing through whether
o n a mere record ing session or a playback.
The solution was found that as the tape deck
had no common ground with the recorder
itself. this had to be installed-a mere piece
of wire between the two units- and my
trouble was o ver.

"The second case was more seve re . The r.f.
was coming through the a .c, line into m y
ne ighbo rs apartment where he has in use an
a.c..operated transistor radio and an a.c .­
operated Sony transisto ri zed mono tape re­
corde r. It was furthe r noted that alt hough a n
Emerson TV set was operating in my apart­
ment. it was not affected at all.

"There were two solutions. T he fi rst was
to insta ll a small r.f. choke on the a .c . line
o f both the transistor radio and the tape re­
corder. The current drain being ve ry low with
such units. the r.f. chokes were qu ite safe.
This cut down the interference by 90%. How.
ever. since my neighbor stopped say ing hello
to me. I did one thing better. by install ing an
isol ation transformer <220 v. 220 v.a.c.) of I
1\\\'. This stopped all the inte rfe re nce and
everyone is happ y.

" T he rig here is a Drake TX·4 a nd R·4A
plus a 14AVQ vert ica l a ntenna atop a 105·
foot lower. all being well groundcd-vi nclud ­
ing the tower itsel f. So. the re you have it:'

T o this we might add that d ifficult ies with
r.I . o n a.c. power circu its are more apt to
occur where the building w ir ing (at the in­
volved locations) is unsh ielded. such as may
be the case with "Rornex" now widel y used
for house w ir ing.

In regard to o ur original discuss ion o n TX I
(August 1969 Q & A Colum n) a n irate reader
attempted to take us a part particularly by
asserti ng we were "witch hunting". It is qu ite
evident from the TX I problems reported here
and elsewhere in the past few months, that
the situation is a fact. The soone r this is
recognized and the necessary steps taken to

January, 1970 • CO • 85



eliminate it, the better off we'll all be.
Furthermore, besides making other ridic­

ulous assertions, this reader was under the
misaprehension that we claimed TXI could
cause the affected solid-state appliances to
produce harmonics that might interfere with
other equipment. While this could take place,
as will be shown subsequently, our point was
that harmonics caused in TXI-affected equip­
ment could raise havoc with the equip­
ment itself, such as might be the case with
a TV set.

As for such TXI-created harmonics affect­
ing other external equipment, this is not as
apt to happen as a general rule; nevertheless,
the following taken from the Drake TR-6
manual clearly indicates such possibilities:
(the particular discussion is related to TVI
which for the case in point also involves TXI):

"This interference is also caused by the
fundamental output of the ham transmitter.
If this signal is allowed to appear across any
non-linear device. it will generate harmonics
or intermodulation products, as the case may
be. These products are reradiated to a TV
receiver and thus are a potential cause of
TV!.

Such non-linear devices can include: rusty
drainpipes, defect ive telephone wi ring or
rusty antenna installations, transistor radios
(including car radios). TV sets connected to
any antenna, crystal sets, field strength meters
employing diodes, and a variety of other
sources.

A TV receiver employing semiconductors
in its front end can cause this kind of inter­
ference even (and especially) with the set
turned off. Cases arc known where discarded
TV receivers stored in basements a block
away with rabbit cars extended caused TVI
in an entire neighborhood." (Emphasis is
ours).

Since TVI has been involved in the above
discussion, we might as well continue with
the following:

TVI -Proof Transmitters
Many inquiries have been received con­

cerning TVI problems with manufactured
amateur transmitters. Some of these also are
in quest of a "TVI-proof" rig. Well, there
ain't no such animal" in the true sense.

Just how TVI-proof a given transmitter
may be is largely dependent on the TV sig­
nal-strength area (strong or weak), the rela­
tive locations of the transmitting gear (in­
cluding its antenna system) and the TV setup.
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The main causes of TVI are:
I-Transmitter harmonics that fall within

a TV channel.
2-Harmonics generated in nearby non­

linear elements as a result of corroded rub­
bing or loose joints in such things as plumb­
ing, metal gutters and leaders, wire fencing,
guy wires, TV-receiving antenna systems,
etc.

3-Front-epd overload of the TV set by the
fundamental signal of the transmitter.

4-Transmitter frequency that falls near
the i.f. passband of the TV set, such as ex­
perienced on 21 me with the older TV sets.

Transmitter harmonics may be radiated
directly from the equipment chassis, cabinet,
power or accessory leads or through the an­
tenna system.

The better modern-day manufactured gear
has measures for minimizing the possibility
of direct radiation from the equipment itself.
Such measures include shielding, filtering of
external leads, etc. In addition, particular cir­
cuitry and types of operation are employed
that are less prone to introduce or accentuate
harmonics.

Transfer of harmonics to the antenna sys­
tem usually is reduced by the use of a Pi-net­
work at the p.a. output. The harmonic at­
tenuation attained by such equipment may be
in the order of 40-50 db. Where operation is
conducted in moderate or weak TV-signal
areas, this degree of attenuation most likely
will be inadequate for preventing TVI due to
harmonics fed to the antenna system. Under
such conditions, the addition of a good low­
pass filter, installed at the transmitter output,
will provide an extra 40-70 db of harmonic
attenuation that in most cases will be suffici­
ent; as a matter of fact, such a filter almost
always is a must for eliminating TVI on Chan­
nel 2 when 28 mc amateur operation is con­
ducted.

In some cases a transmitter may be found
which includes a special built-in low-pass fil­
ter, while in the case of some high-power
linear amplifiers the inclusion of an L- net­
work may be found which may provide 10-15
db more attenuation. The use of a well-de­
signed antenna-matching coupler also will
provide added harmonic attenuation of 15-20
db.

Of course, if the TVI is due to direct har­
monic radiation from the transmitter unit
itself, a filter in the transmission line will not
necessarily solve the problem. Such a con­
dition may be determined by feeding the
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transmitter output through coax to a shielded
dummy load. Any TVI then experienced is
due to direct radiation from the unit.

If, when the transmitter output is now fed
to the antenna system, any previously existing
TVI becomes worse, it is obvious that a filter
at the output is required.

A possible exception to the above condi­
tion might be TVI cause # 2 mentioned
earl ier. This will not be discussed at this time,
since it is a situation external to the trans­
m itt ing equipment. Likewise, the cures for
causes 3 and 4 will not be covered, inasmuch
as these essentially are deficiencies related to
the T V set alone, requiring corrective mea­
sures thereat. Our prim ary concern at this
time is in respect to the effectiveness, under
certain condit ions, of measures incorporated
in manufactured gear toward "TVI-proofing"
the equipment.

From an operating standpoi nt, a precau­
tionary measure would be to avoid pushing
the rig too hard. T he harmonic output rises
at a faster rate than does the fu ndamental
o utput power. Therefore, keep the drive
down, or in the case of s.s.b., mainta in the
mic level below the point where the a.l.c.
starts to work.

Intermillent Low Level with NCX-3
QUESTION: I have an NCX-3 which has been
work ing perfectl y, but now after the trans­
cei ver is on fo r a few m inutes, stations come
in very strongly, then suddenly the receiver
mutes and cuts the audio way down, but I
can still hear the signals weakly. I thought
at first that something was activating the re­
lay, but when I watc hed it, the relay did not
move whe n the trouble occurred. I tried an­
other muting diode wi th negative results.

If thi s muting happens before the trans­
mitter is activated, I cannot load up the trans­
mitter. I usually have to first turn the set on
and off several times. I can't seem to lay my
fingers o n the trouble. Can you give me any
hints as to where to look?
A NSWER: The fault causing the above troubles
evide ntly is common to both the receiver and
t ransmitter sections of the set. Make sure the
anten na connector is okay. This also goes for
the ante nna system or othe r gadgets in the
transm ission line. Make sure all relay con­
tacts arc clean. To clean, usc a relay-burnish­
ing tool or slide a good grade of bond paper
through and between the contacts while hold­
ing them closed. Do not usc a fil e.

It is doubtful if the trouble is located in
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the muting system; but just in case it is,
check the receiver and transmitting muting­
line voltages at pin 7, Vu A and pin 7 of V15
as per manual page 23.

Check tubes and socket connections (in­
cluding tube-pin contacts thereat-wiggle
tubes in sockets). Do this particularly at the
1st i.L, the carrier oscillator or v.f.o. and the
driver circuits, since. these stages are used
both on receive and transmit. Look for de­
fective screen by-passes here, defective coup­
ling capacitor or voltage-dropping resistor.

Check exciter-tune capacitors fo r dirty or
loose ground wipers. Clean if needed. Try to
localize the trouble by noting if the problem
exists on all bands, or on just o ne and by
checking and recording voltages on each stage
both before and after the trouble shows up.

An acknowledgement from this reader re­
ported that by following one of the above
suggestions, the di fficulty was traced to a
defective resistor at the carrier-oscillator
socket. Thanks OM!

Damp Chaser
QUESTION: I urgently need o ne of these de­
vices called a " Damp Chaser" which I be­
lieve was a low-wattage long insulated re­
sistor fo r 11 0 v.a.c. to put below a chassis in
electronic equipment for keeping the gear
warm during non-operating periods. I have
poured over all the current cata logues but
have been unable to find this item listed any­
whe res. Can you help?
ANSWER: We do recall the Damp Chaser,
but have not been able to locate a source.
Suggest you use a similar one as employed in
the Hallicrafters SX-11 5. It is a 2000-ohm
8-watt job called a Candohm, and should be
obtainable from Hallicrafters under part
number 024-101258.

An alternative is to usc a 5-watt 3-4K
ce ramic-insulated resistor (Sprague Koolohm­
5 NIT) as described in the July 1964 CQ
under the title " Maintaining VHF Converter
Performance ."

Still another expedient would be to use a
6-watt 110 v, lamp bulb which is small
enough to install under a chassis.

Squeal with NCX-S
QUESTION: When transm itt ing with my NCX­
5 transce iver, a squeal occurs when the mic
gain is advanced very far. How ca n this bet
cured?
ANSWER: T he cause of the squeal under the

[Continued all page 99]
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BY GORDON ELIOT WHITE

O LD surplus never dies. at least the classic
item s. like the W o rld War II Command Sets.
the BC-n I frequenc y meter. the SCR-522
pioneer v.h .f. ScI. and the handful of other
sets that have given amateurs and s.w.ls so-much service for the last 25 years. The Com-
mand receivers. designed thirty-fi ve years
ago. a re. like the H ind u god Vishnu. emerg­
ing reborn again. in some new test equipment
developed by Extranuclear Laborato ries ln c.,
in Pit tsbu rgh .

The precisely-designed tu ning capaci tors
f rom the 1.5-3 and 3.0-6.0 megacycle Com­
m and Receive rs. a re the heart of a h igh­
stabili ty preeision osci lla tor that Ext ranuclear
Lahs arc turning o ut. Of course there is no
current source fo r new Comma nd Sct parts.
A ircraft Radio Corporation, in Boonton.

*57 16 N . King's Highway, Alexandria, Virginia
22303 .

Fig . l -The TOMS receiver.

88 • CO • January, 1970

N .J .. junked its tooling ten years ago, after
ma king the A. R.C.- 12 series of Com mand
units which served duri ng the K o rean W ar,
so Extranuclear has tu rned to the surp lus
ma rket, and to amateurs, to obtain these
un its.

Anyone who has even a few of the capaci­
tors from the 1.500 kc to 3.0 or 3 .0-6 .0 me
receivers. and wants to turn a few doll ars.
sh ould contact Edward O'Malley. produc­
tion Manager, Extranuclear Laboratories
Inc .. box 11512. Pittsburgh, Pen nsylva nia ,
15238, and describe the number and condi­
tion o f the capacitors he can furnish. The part
number. which should be stamped on the
frame o f the capacitor in red ink. is # 460 1.
Other pari numbers are not useful.

The 460 I units were used in the RAT ,
RA V. A RA. SC R-274-N and ANI A RC-5
series' by both the Arm y and the N avy. The
fu lly-meshed capacitance of each section of
the three-part gang is 159.64 m icrofa rads.
plus or minus 0 .3 mmf. There are 8 ro tor
plates per sec tio n . The condition of the dial
drive gea rs is not important, b ut the 33 : I
main drive must be intact.

A mateu rs have long put these beaut if ully­
b u ilt capacito rs to new uses. a nd they formed
the heart of several commercial units incl ud­
ing some postwar SSB aircraft equipment .
and other designs far removed from the min­
iatu re "channel" receivers that Fred D rake
a nd Paul Farnha m conjured u p in Boo n to n
so long ago when the Arm y's d isaste r wi th the
A ir Ma il in 19 33 showed jus t ho w poo r rn il i­
tarv radios were. I fell in love with the
c1a~sic Co mm and Set design when I firs t
opened o ne up a nd loo ked a t the nea t under-

o

.0

' 0

' 0

Fig . 2-The spira l receiver trace when a perfect
"0" cha racter is being set.

See page 110 for New Reader Service
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Fig . 3-Transmission where the speed is too fas t.

chassis layout, so unlike most of the military,
or Heaven knows, the civili an production
electronic gear I have seen.

The Comma nd Sets themselves were
copied by Western Electric, for the Army, in
1941, whe n little A.R .C. declined to tool up
for massive production. Later Strom berg­
Ca rlson and Colonial Rad io built the sets .
and, fin all y, the Lewyt Compa ny bu ilt a
chinese copy in 1947, using surplus A.R .C.
parts, but the finely-cra fted A.R .C. produc­
tion were always the best. T he Lcwyt sets
were undoubtedl y the worst.

I heard coincidenta lly last fall, that an
amateur, K51LG, Wade Will iams. of EI
Paso. had turned up a missing link in the
tangled history of the Command Sets. At a
point in t 940 when the Navy was wonde r­
ing if it reall y wanted to buy the A.R .C.
design, it held off a fter contrac ting for the
RAV sets. and cast around fo r a "better"
design . The tenative resul t was the RBO ,

Fig . 4-Transmission where the speed is too
slow.

which I could not track down in the contrac t
documents. It turns out that the RBO was a
slightl y larger RAX, a set which many sur­
plus hounds will recall. Built by G enera l
Electric. it was larger, heavier, less re liable,
but more sensitive th an the Command design
at freq uencies above 20 me largely because
it had an additiona l stage of r.f. amplifica tion.

The RAX went into RI3Y pat rol plan es,
along with a lot of command sets. but the
RBO was appa rently abandoned as general­
usc aircraft radio gea r after the initial con­
tract. Readers of my earl ier Command Set
historical a rt icles will recall that the Arm y.
too, tried to do better than the SC R-274-N.
Their SCR-240 (Westinghouse) ended up as
a footlocker-si zed beast, far too heav y for any
hut the largest bombers. The chie f of the
Arm y Air Corps at the time, Gene ra l Osca r
Westover, ruled that if the SCR-240 was too
heavy. we'll let the fliers usc the SCR-1 83 .
It was lighter.i.also it was a 192 5 tuned r. f.

uee SomplmQ O,tftr tnl, o l S,,~no t SWItch Modulot lon Un " DIspla y Displo y
Lh t l Input Rote COO. S .. 'fth

No 1 Balon,I!' - Nt ul ra l + Mark - , 20 T0 4 0 Baudl r l - Ma r k 10 SpOC I!' -
H IQh -

.../ - NeuTral -Mar k _ I- 4 0 to 60 Bauds 1-'-Lint c- SPOCt 10 Mor~Input - Polor + MQr k_ r 1- 60 10 8080"05- I f--e-c- t,o .. - I
No ' Bolonce - Polar - Mar k _ 1- 80 ro lOO Baud,- I Both I

I l... SP'l"ol 1I
1-100 10 120 Boud' - I '-14_ r - - - - - - - - - J

1 I
I f- 120 to 14 0 Ba uds - 1 1
1 1 , Circulor- I COThOdt Ro y

Rtl01 FunctiOn I 1 I I
O"ploy ( Normall y...JL.....140 1'O 160 Baud!> _ II 1 1 1 Spira l $ W!!!'p)-fMO" r-:" 000" '=tJ 1 I 1

ceetccr BoullCt L 1 L Cot hod!! Roy
Rploy T!! !>' s ccce I o.sP'oy(Normally

Tonqut - B,05
CirCu lar S.. ttp)

Fig. 5-The receiver seri es control diagram.

See page 110 for New Reader Service January, 1970 • CO • 89



design, roughly comparable to using the SCR·
522 in a Phantom jet.

Bendix Radio designed the last futile Com­
mand Set before the AR.C. set was finally
recognized as the best design, but if any of
the few Bendix SCR-274-A or -B sets still
exist, they have eluded me.

If any CQ readers know where RBD,

Input Isolotion I nput
Amplifier 1-<'1 Switch

Relay
Tnt
Switth

Mork
Spact
Control

I ~01 CRTr- Control

Z Alit
Ou1pu'

Z A..i,

CRT

Fig. 6-A block diag ram of the receive r.

SCR-240, SCR.274-A, or RAV sets may be
found, I would be very interested in that
information. I have collected units of almost
all of the Command Sets, but the 9-13.5 me
RAV receiver, and the non-A.R.C. sets are
still missing from my little Command Set
museum.

The TOMS Oistartian Set
On a totally different surplus subject, I

want to mention the TDMS telecommunica­
tions distortion set, made in the U.S. by Radi­
ation Inc., of Melbourne, Florida. Radiation,
which has built a lot of interesting equip­
ment for C.I.A., N.S.A., the State Depart.
ment, and other agencies. Apparently Radia­
tion did a redesign of the British TDMS gear
about 10 years ago. The Company has been
very helpful in giving me information on
this equipment, and I in turn will pass along
what may be of use to CQ readers.

The TDMS is a set of distortion meters that
put out TTY signals which may be varied
from zero to 50 percent distortion, read the
amount of distortion which a TTY trans­
mitter produces, and otherwise provide fa­
cilities for fully checking Teletype equip­
ment, demodulators, etc. Though the chief
display uses a peculiar circular presentation
on the 'scope, the square-wave presentation
which is so pretty, may be obtained on auxil ­
iary equipment.

Fig. I is a photo of the TDMS receiver. It
is similar in application to the Stelma DAC­
V, though it antedates the Stelma unit.

The TDMS will operate at Baud rates from
20 to 160, covering all the slower speeds at

S. etp f-ol Push-Pull
esc. Dr ivers

Speed
I ndicator

Shc prr i---.jCounter

0".
Control t-ot

Flip·Flop
REGUL. PWR SPLY FOR COMMAND, LM, ETC.

PP· I 06/U: Metered. Knob-adjustable 90·270 v up
to 80 rna de; a lso select an AC of 6.3 v 5A, or 12 .6
v 2 1J2 A or 28 v 2 % A. With mating output plug &
all tech . data . Shpg. wt. 50 lb 19.50
BARGA INS WHICH THE ABOVE WILL POWER:
lM.(· ) Freq. Meter: .125-20 mhz, .0 1 % . CW or AM.
with sertal-m at ched calib. book. tech, data, mating
plug. Checked & grtd 57.50
TS·323 f req. Meter: Similar to above but 20-480
mhz..001 %. With data __ 169.50
TS·175 Freq. Meter: 85-1000 mhz 75.00
A.R.C. RllA: Modern Q-S'er 190·550 khz 12.95
A.R.C. R22: 540·1600 khz w /tuning graph 17.95
A.R.C. R13B: 108·132 mhz w ltuning graph ..27.50

HIGH-SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS ••• BUG DETECTION , ••

SPECTRUM STUDIES
3a.1000 MHZ: AN /ARL·5 consists of a brand-new
Tuner/Converter CV·253/ALR in original fa ctory
pack and an exc. used, checked OK & grtd., main
rcvr R-444 modified for 120 v, 50 /60 hz. The tuner
covers the range in 4 bands and each band has
its own Ant . input plug (type N). Packed with each
tuner is the factory checkout sheet. The one we
opened showed SENSITIVITY: 1.1 uv at 38.3 mhz,
0.9 at 133 mhz, 5 at 538 mhz, 4 % at 778 mhz, 7
at 1 ghz. The rcvr is actua lly a 30 mhz IF ampl.
with all that follows an IF, inclUding an S meter.
Has Pan, Video & AF outputs. Has a calibrated
attenuator In 6 db steps to - 74 db. also AVC pest.
tlon . Select pa ss of + 200 khz or ± 2 mhz. AND
SELECT AM OR FM: We furnish Handbook &
pwr·input plug, all for ....... ....... .........•....._... .275.00

R·390 /URR RECEIVER
Two coming In, checked 100 % perfect and grtd,
with books. SUBJECT TO PRIOR SA LE!
Each 795.00

R·S9S / ARR-7AX
Dcubte-ccnverston version of the popular R·45;
cascode input ckt; 550 khz to 43 mhz. With pwr
sply, ready to use. OK grtd 190.00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP·600·JX: Prj . 95/105/117/130/
190/ 210/ 234/ 260 v . 50/60 hz. Sec. 1: 305·0·305 v,
150 mao Sec . 2: 5 v 3 A. Sec. 3: 6.3 v 5A. Sec. 4 :
7 % v, 3 / 4 A. Sec. 5: 7 % v, l l,4 A. Legend for pins

~O~I~ID:yAm c:.r~~' ~eCOMP~~~' SCOPE· ··XFR~~~
Freed 12691 : DAS Loran Spares, supplied 5''' CR,
plates & hrts. Prl 105·13Ov 50/60 hz. Sec's. insul.
5 kv: 1490 & 1100 v, 5 ma; 390.0·390 v 100 ma;
erectrcstanceuv-shtetoed 6.3 v, 0.8 A; two 21h v, 2
A. Sec's. In sul. 1% kv: two 6.3 v, 6 A; 5 v, 3 A: 2 1h
v, 5 A. Case 5 1,4 x 5 x 7 1,4 . With diagram. Shipped
only by collect REA Express 2.95

FAIRCHILD SOLlD·STATE SCOPES
all w /dual·trace plug-Ins 25 & 50 mhz, wi delayed

~~~~a:: .~ ~~~~~~.~:..~~.~~~~~:...~~~~.~.~.~~~~ ..~2\~
We probably have t he best Inventory of good lab
t est equipment In the country. Scopes, Signal
Gen erators, VTVM's. DVM's. RFI Meters, etc ., etc.
But, p lease do not ask for cat alog! Ask for specific
Items or kinds of Items you need! We also buy!
What do you have? Right now we need som e
Beckman #7370 Counters for exam Ie.

R. E. GO __HEART CO., INC.
Box 122C-CQ, Beverly Hills, Calif. 90213

Phones: Area 213 Office-272.5707
Messages-275-5342
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WIRE, WRITE, PHONE COlLEa! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

PRESTEl FIELD STRENGTH METER (Model 6T4G)

MORE!

Only $120.00 F.O.B., New York

LIBERTY
OFFERS

Frequency Range: 40 to 230 and
470 to 860 Megahertz . Calibrated
outword from 10 to 50,000 Micro·
volts. Noth ing ma kes if easier to
prope rly and speed ily find the
correct ploce to indoll TV, FM
a nd Co mmunica t ion Antennas .
You can measure and hear the

signals with th i s 4 Y2 volt ba ttery economically pow­
ered unit.

* Never Anything Lik. It I

* l-Mon Can Do A B.tter Job Than 3 In The
Same Time !

* A Gold·Mlne for Antenna InstaUen I

MORE!
LIBERTY
PAYS

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

•••••••••••••••••••••••••••••••••••••••••••• •: CASH PAID..•. . .• FASTI :
: For your unulitd TUBES. SemiconductOfS. RECEIVERS, :
: VAC. VARIABLES. Tnl Equi~nl. ETC. F.ir Dealinp :
• since 1938. Write or call no...! Barry. W2l.J'\11. •
• •• •: lARRY ELECTROIIICS, il2 .-.,.11_ yon,II .Y,.
• 111012. C212.wAH ) lWo My toeIM, IWIIliOlU.. I :· ~ '~... ~ ._".__RI. •
•••••••••••••••••••••••••••••••••••••••••••

PLEASE include your

* ZIP code number on

all correspondence *

Now BIGGER and
8ETTER Than Ever!

---'MAIL THIS COUPON NOW --.,

t NAME, I
1AOORESS, I
I CITY, STATE, ZIP, IL ~

'or ,Ol,lt 'lEE cop" fI" 01,11 coupon and mall. D.p'. CO

FAIR RADIO SALES
P. o . 80x 1105 • LIMA . OHIO' 4 5802

S-WATT la-METER
SOLID-STATE CW TRANSMITTER

POWER IlEO 'O : 11·vd( o t 500 ·"'0
CONTRO l: cr y\ lo l ivpp lil"d, SIZE: 5 • 11f• • 11f. "

ANT·O UT : 51 o hmi/SO· 139 ,e(pt
$3 5 .00 pOi' pd . U.S .A. Money bo ck 30 day tr io !.

J . A. DECATOR
603 ·10' h SI. • Ho lly Hill . Flo , 3101 7

WANTED
TRANSFORMER AND TOROID COIL WIND­
ING MACHIN E. STATE MAKE, CONDITION,
AND PRICE.

SLEP ELECTRONICS COMPANY
2412 HIGHWAY 301N

ELLENTON, FLORIDA 33532

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZABETHPORT INDUSTRIAL PARK

ELIZABEnt, NEW JERSEY 07201
(201) 351--4200

Back Issues
Back issues of CQ are available fro m our Cir­
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, phcto copies of
specific art icles are available at one dollar
each. Preferably, the entire issue will be sent.
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wh ich teleprin te r se ts o perate. It docs no t
reach to the data-spted equi pme nt of 1.200
baud, and h igher. that is com ing into com­
merci al use. but it is very useful for Amateur
work in the 60-100 word per m inute range .

T he T O MS consists of three u nits. the re­
ceiver. pictured above . which is used to moni­
tor the signal. the transm itter. a nd the Tel-A ­
Scan 'scope, used for a sq uare-wave pre­
sentation.

The rece iver a llows display of the circu lar
disp lay without inte rr upting an operating cir­
cu it. It will accept stop-start or synchronous
signals. Fig. 2 shows the spiral receiver trace
when a perfect " 0" charac ter is bei ng sent.
Various forms of distortion are shown by
d isplacement of the characte r c lement dots
from a vertical line. Deal ing with speed. fig .
3 shows transm ission whi ch is too fast. and
fig . 4 shows a slower than stand ard trans­
mitter. Bias and othe r distortion may be
shown by other dot displacements.

T he tra nsm itter sec tion puts out a variety
of teleprinter pul ses. and allows man ipul at ion
of disto rtion in va rious ways to test Ji nes.
radio circui ts. et c. The Tcl-A vScu n . as men­
tioned above. displays a sq ua re-wave image
of the signal.

Usually the units a rc contai ned in a three­
section. 19 inch rack. with the power supply
mounted at the rea r. Altern ativel y. the power
unit may be provided as a portable uni t. o n a
'scope cart.

T he T O \ IS is of co urse highly co m plex
gea r. In loo k ing for it. su rplus. o ne sho uld
check to sec tha t all rc lavs, including the. -
message-generating coder. arc in place. as
parts a rc unobta inable.

Fig . 6 is a blo ck diagra m of the rece ive r
unit. Complex though it is. it is h igh ly useful
to the RT TY m an. and these se ts a rc to he
fou nd. though they arc not com mon. in su r­
plus stores. I rate th is as a "find" which ma y
he easil y overlooked. in fac t the first one I
fou nd had bee n ca nabalizcd bv a novice who
thought the 'scope could be co nver ted for
usc as a modu lation moni tor. -

See your favori te dealer or
orde r di r ec t (add 2SC f or
mail ing in U.S., Possessions
& Canada. Elsewhere ad d
SO ¢).

• Radio Amateurs' Prefius
by Countries!

• A.R.R.L. Phonetic: Alphabet!
• Where To Buy!
• Greal Circle BearinlS !
• International Postal

Information!
• Plus mu(;tt more !

GET YOUR NEW
ISSUE NOW!

Over 283.000 QTHs
in the U.S. edition

$6.95
Over 135.000 QTHs

in the OX edition
$5.95

" RAmo AMATEU R116 k
~

ca 00 INC.
• Dept. C, 4844 W. Fullerton Ave.

Chica~o. III. 60639

WRITE FOR
FRft

BROCHURE!

Plan 2
You use our special log form and send us
a copy_ We SUr,ply OSL, make out OSLo
deliver OSL, al for Be each.

Write for free information sheet.

WORLD 0SL BUREAU
5200 Panama Ave.

Richmond. Calif. U.S.A. 94804
Plan 1

We forward your aSLs rplease arrange al­
phabetically to or within U.S.A., Cana­
da and Mexico for 3C each, and to all
other places in the world for .w each.

• QU Manalers Around the
World !

• Cen sus 01 Radio Amateurs
throuZhout the world !

• Radio Amateurs' License
Class!

• World Prefil Map!
• International Rad io

Amateur Prefixes

These valuable EXTRA features
i nc luded in both editions!

_ PC... aLL 11 u. T ......
......_ ........1--.._ .1* _ _ 1000
• 1_-....... ......... .aWl L""" MNt,
", lUI•• , _ . e-._. w... .
........ ,.. n r~ e.JeoI" ., -,... fE?1l. .....- ...., .e II a. 1 --... n'.·'J.._" .. _ _.__
~"_1' - 0-.... lOt tu:=: ='i:s! ....... , , ;1"" ....

~~•.C':..,. .u:'1::.'.!!:'~:r_..m.r. ....e,:: ....
Minar Am_a • Dept C.l • Kcl,dl'. Neil,. &1141

Cantest Calendar [{ r om pall" 9.?]

Awards : Certificates to the top scorers in
each co untry. Contest co ntacts may also he
applied for the ma ny French awards. O UF.
O PF. OOF\1 and OTA .

Lo gs go to : R E F. Co ntest Commi ttee .
Boulevard de Be rcy 60. 75 - Pa ris - 12.
France.
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COMPUTER GRADE. COMPACITORS
2500 mId at 200 voe

10000 mId 01 35 voe
PRICE: __ ...•__. $1.00 ea . or 6 for $5 .00

W INTRON/X MODEL # 850
INDUCED WAVE FORM ANALYZER

Th is uni t, in co njunc tio n with your p re se nt e selt­
tc sce pe , pe rmits you to vie w wove fo rms in the
range from audio Ihru MHZ w ithou t ony d irect
connection. The probe is simply pla ce d over the
tu be in q ue st ion a nd the wove form is d isp layed
on the o scilloscope . It may also be us e d as 0

hig h gain a mplif ier to increa se 'scope sensitivity.
EJ: ce lle nl fo r T.V.• Rad io. Ampl ifi er. a nd Tra ns_
mitter re pa ir a nd ma intenance. BRAND NEW,
WITH PROBE.
PRICE: _ __..__ $19.9Sea.

PLATE TRANSFORMER
STANCOR PC 8303

665·0.665 Volts ot 250 mo.
PRICE: $2 .95 eo. or 4 for $1 0.00

PANADAPTOR
NAVY TYPE IP 2061URR

10 micro volts se ns iti vity.
Input 400 to 500 KC Ad justable .
3 in. Cathode Ro y Tu be 3R PI .
PRI CE , ... ........ .....•..•..............•........... ..........$74 .9 5

CHECK ED OUT GUARANTEED

TRANSFORMERS
SP 327

1000 ·0 · 1000 or
1200·0· 1200
200 mo. CCS

110 or 220 Volts
PR ICE: $9.95 ea. or 2 for $ 17 .0 0

SORENSON " RANGER"
REGULATED DC POWER SUPPL Y

Model 600B

SPECif iCATIONS,
Out put voltag e rang e : 0 ·600 VOC
Output curre nt: 0 .500 mo
% Reg u lation Line: +. 25 %

Load: ± .25 %
Rip p le (MO lll. RMS millivolts): 3
Fil. Supply : 6.3 VAC at 15 A.
Bias Supply : 150 VOC
Interna l Impedance: 2 O h ms.
Cab inet Size : 17" W )( 14 ¥. 0 )( 10Vz H.

EXCELlENT. CL EAN CONDITI O N
Net Wt . 85 lbs,

PRICE, ......................•..............•...............•..$39 .95

M ETER-PANEL TYPE­
W ESTON MODEL 1238

0 -500 microo mps f ull Sca le

Calibrate d .005 to 500 Ro e ntg e ns / ho ur. W e sto n
Mo d e l 1328 , 270 degre es scele, approx. 3" die­
meter. Exce lle nt for wove-meter, e tc.

NEW & IN O RIGINAL BOXES.
PR ICE: $ 1.95 ea. or 3 for $5 .00

SPERRY MODEL FE HIGH 8AND
4 cha n ne l crys ta l co ntro lle d with 115V AC Power
Su p p ly. Use s a pair of # 6 146's in tran smille r.
Co nsists of thre e un its : TR ANSMln ER, RECEIVE R
& POWER SUPPLY. WITH SCH EMATICS.
NO CABLES AVAILA BLE.
PRIC E: _..•........ .. . .. $ 6 0 .0 0 eo .

LESS POWER SUPPLV
PRICE: _ $40.0 0 e a.

All PRICES ARE F.O.B. O UR WAREHOUS E, PHIL ADELPH IA , PA . AU MERCHANDISE DESCRI BED
ACCURATElY TO TH E BEST OF OUR KNOWLEDGE. YOUR PURCHA SE MON EY REFUNDED IF NOT
SATISFIED . TERMS ARE CASH AND MI NIMUM ORDER $5.00. All MER CHANDISE SUBJECT TO PRIOR
SALE.

SELECTRONICS
PHONE: 215 HO 8-7891

1206 S. NAPA STREET

PHILADELPHIA, PA. 19146

215 HO 8·4645

Old , Old Timers aso Party
Sta rts: 2200 GMT Friday, Janua ry 30
Ends: 2200 GMT Monday, Fe bruary 2

T his year's Pa rt y is sponsored by the Wash-
ington. D.C. C hapter, The alfair is for OOTC
membe rs onlv, and o nlv contac ts between• •

members will count.
There is no time limit th is yea r. and the

same sta tion may be contacted once on each
band and mode for QSO and mu ltiplier
credit.

Exchange: QSO nr., sta le. province o r

Se e p a g e 110 for New Reade r Service

country, name and OOTC number.
Sco r ing: I point per QSO betwee n sta­

tions in the US and Canada. 3 poi nts if its
with a DX station. For DX sta tions, I po int
with stations in own country. 5 poi nts fo r all
o the r contac ts.

A mult ipl ier of I for each sta te. province
. a nd country worked. A laska and Hawaii
cou nt as DX. and D.C. as a state.

Final score. total QSO points mult iplied by
the sum of the mult ipliers fro m all ba nds .

F"'quell<'j,,", C .W.-3560. 7060. 14060.
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New Concept [f rom page 64J

well-equipped laboratories. The abil ity to pass
the Extra class exam doesn't qualify a man
to compete with the scientists of General
Electric, Bell Telephone. RCA, etc.

The only one of the five principles directly
related to the Extra class license requirements
is c.). The new tests measure advancing skills
in the technical phases of the art , and to
some extent in the communication phases.
However, since c.w, is not as widely used in
commercial and military communicat ions as
it was 10-20 yea rs ago, the value of a higher
code speed is doubtful. Progression through
the Novice, Techn ician, General. and Ad­
vanced classes would seem to meet thi s need
adequately.

Point d.), expansion of the reservoir of
trained people. is not directly, or even indir­
ectly. related to the requirements of the ama­
teur Extra class license.

The last principle, point e.), continuation
and extension of the amateur's unique ability
to enhance international good will, involves
an extremely important area . However. the
extra class requirements take no notice of the
value of amateurs who make hundreds of

21060. 28060. Phone- 3860, 7260. 14260,
213 60, 28,660. (DX sta tions operating out­
SIde the US phone band should indicate the
frequency where they will be listening.)

Award., Certifi cates to the highest sco rers
in each state. province and country. A mini­
mum of 25 contacts must be logged for the
state and province award. There is a Trophy
for the "Top Banana" in the contest.

This year logs go to E. B. Redington .
W4ZM, 3912 N. Upland St., Arlington. Va.
22207.

The OOTC publication Spark-Gap Times
will carry the results.

Editor's Notes
Condi tions for the Phone Contest were

again excellent. some thought they even sur­
passed last year's ideal conditions. And the
act ivity was terrific so new scoring records
can be expected. Looks like George Jacobs
has scored another hit and Fredd ie Caposella
will have to up-date the all time records.

The list of claimed scores is only a cross­
section of some of higher and most interest­
ing early scores.

Let's hope the c.w, week-end does not let
us down, a report in next month's column.

73 for now, Frank. WIWY

6·10·15 ·20
ME TE RS

The time proven
8-24 4-Band an­
ten na combines
maximum effi ·
ciency and com­
pact des ii n to
provid e an excel­
le nt an t enn a
where space is a
factor. New end
loading for max­
imum ra d ia t io n
efficiency . No
center loadins.

Model B·24
Net $59.95

11 lbs.
52 ohm
1.5 to 1.0 mu.

7'

2000 Watts P.E.P.
6·10·15-20 Meters

11 '

,

Power Rating

EI. lenath

Patented

Bands

Tu rn. Radius
Total Weight
Single Feed line
SWR at Resonance

1001 W. 18th Street· Erie, Pennsylvania 16502

n If ..., Ind pl••••ct to Inrn or Inert...
IpHd the modern ".,.-wlth In Inllr ud alfl ltll
Ced. T,lth.r . Elull ent for lhe b,,~lnntr or
. d ' a nred Itudftlt. A qui rk. prar tl rl) a nd dl­
pendlbl l m"thod. A'alllbl , up" , f rom b....la .
M r ', I lpbabfl to tlll l ,.,1 m""I'U on I II l ub·
ltc'u. Bpltd raIl~1 ltD 40 WPM. "' 1_1.7' rncl7.
no QIUI. beltt ha,l o, IOIDIOII. '''lid 14 fOU.

MU LTIBAND COAX IAL ANTENNA
for 6· 10·15· 20 METERS

Needs no ground plan e radials. f ull elecrtcet
'h wave on each band. Excettent quali ty
construction. Mount with inexpensive
TV hardware. Patented.

ENDORSED BY THOUSANDSI
Th' In,trutto,rnh Cedi Tlleh.. IIUrtl11
tille' thl p ile. or III operl tor ·lnltrur lOr Ind
en....I" lfU'(l1l1 to Iurll .nd mllter rodl wUh­
out rurther ...I'tant• . Thoullnd' or .uee,.. ­
rul OPlfaton haft " I CQ ulred tiM eece-' II1th I.be lII,trueto,rlph ~_
I••• Writ, todU ror full p.rtlru l.n I nd eonunl"nt ren t.1 p la.a, .

Power Rating 2000 Watts P.E.P.
Total Weight 5 Ibs.

Now... 2000 Watts P.E. P.
Full Power/Minimum Size

FOR APARTMENTS. SUBURBAN HOMES
Marine and Portable Operation

Packaged for A PO and FPO Shipping

Single Feed Une 52 ohm

• LEADERS IN COMPACT ANTENNAS •

SWR at Resonance 1.5 to 1.0 mu.

EASY TO LEARN CODE

Model C4 Net $34.95
Send for Free Broch ure

If t here is no stoc king d istr ibutor nea r you
order d irect from tactcry. We pay

shi pp ing to your Qth i f in Co nti nental U . S. A.

Heii ht 11'

•
1746-C W ESI HALMORAl. C II ICAG O , IL L. 60640
4700-C Crcn..h aw Blvd .. Lo.. Angeles. Calif. 90043
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•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee. Wisconsin 53216 C •

• I am interested in the following new equipment: •

• •
: I have the follow ing 10 Irade: (What's your deal?) :

• •
• Ship me the following New Equipment. •

• •• •
: leoclose I I will pay balance (it any) :

• 0 COD (10% deposit) 0 Revolving Charge PI", •
• ( $100 minimum) •

• Name •

• •• Address •

· Ci_ •• •• State ZiP .
• 0 Send 1970 Ham Catalog •

•••••••••••••••••••

-SAVE $25
Purchas e an F 0 FM · 2S
or FOFM·2 for the
REGULAR PRICE, with
no trade- in and you may
take a $25 credi t toward
the purchase of any
OTHER merchandise,

NEWI HT-2 WALKIE TALKIE $269.95

4828 West Fond du Lac Avenue
MILWAUKEE, WISCONSIN 53216

Phone (414) 442-4200
STORE HOURS: Man & Fri. 9 to 9:

Tues, Wed. Thurs. 9 to 5:30: Sat 9 to 3

VARITRONICS PS-ISOO Regulated AC power
supply for FDFM~2S or FDFM-2 $44.95

Extra Crystals (allow 6 weeks} each 7 .00
Extr a mobile mounti ng bracket . . . . . . . ... 2.SO
Extra DC cord and plug . . . . . . . . . . . . . . . . 2.00

The VARI TRONIC S F DFM·2S is a compact. ruggedly·constructed. 12vde. 6-channel 2 Meter FM
Transcei v er that is ideal for portable. mobile or base station use. It is a natural for Local Cover­
age or 2 Meter FM Repeater systems. The All Solid State circuitry utilizes 33 transistors and 9
diodes. Transmitter RF input is 10 watts (S out) . Current drain in transmit is 1.5 amps; in recei ve
- 225 MA. Recei v er is double-con ...ers ion , with sensu!v ity better than .5uV ~ 20db SIN . Meter
indicates signal strength during recel ve. and relative RF out during transmit . In the -BATT"
position , the meter indicates battery level. The FDFM-2S comes complete with a high·impedance
microphone , built-in speaker, mobi le mounting bracket, mike clip, power cables and 3 crystals .
(Channel one rece l...es 146.94 - transmits 146.34: Channel 2 is s implex on 146.94 .) All you do is
hook the transcei ver up to a good antenna and a 12-15 v ,d.c. power source . 611l" wide x 3" high
x 711l" deep . 4Y4 pounds $3 10.00

The VARITRON ICS MODEL FOFM·2 is the same as the above described FDFM-2S, but is lower
power (5 watts in - 2112 watts out). and is furnished with a removable telescoping whip antenna
for portable use , $250.00

BP.I Battery P ack for FDFM-2 that snaps on the rear of the cabinet for an ideal Portable unit.
Uses eight IV! olt "0" cells , ., $ 12.95

FM·20M 12vdc Mobil e Ampli fi er for FOFM·2 boosts RF power to 20 watts input (10 watts out), and
conveniently snaps on to the rear of unit. Solid State. 6Y2"w x 3"h x 3"d. One pound $ISO.oo

FM.20BM is an amplifier and AC power supply combination for the FOFM-2 for base station use.
This unit is completely Solid State and boosts the RF power to 20 watts input (10 watts out) . It is
in the same size & style of cabinet as the FDFM-2. 611l"w x 3'h x 7\1]" deep . 6* Ibs• . . . . . . 5235.00

AMATEUR
ELECTRONIC

SUPPLY
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contacts each year with their counterparts in
other countries. In today's world, the value of
this activity in increasing understanding be­
tween peop les o f d itTerentl ands shou ld not be
ignored. H o weve r, the lad w ho tu nes up righ t
on to p of an important OX QSO may be
the superio r a mateu r under the law because
he passed the Extra class exam.

H avin g considered the dilemma. is their
a so lution? Definitel y yes! The requirements
of the amateur Extra class license can and
should be modified to reco gn ize trul y out­
standing performance in meetin g the five
fundamental purposes of the amateur service,
not just o ne o f them. It is not proposed that
the present amateu r extra's be "d efrocked. "
The ro ute they followed is d irectly related to
one of the five purposes. H owever, there
shou ld be othe r routes as well, based on the
other funda mental p urposes. For example. an
Advanced class amateur w ho d istinguishes
himself in providing emergency commun ica­
tions. and in the organization and operation
of bona fi de emergency nets. should be con­
sidered an "Extra class" amateur. An arna­
teur who m akes a valid contribution to the
advancement of the radio a rt should be con­
s ide red an "Extra class" amate ur. A n ama­
teu r who dis tinguishes himself in OX activ i­
ties designed to enhance international good
will should certainl y be a n " Ext ra class"
amateur.

Some ma y feel that it would be impossible
for the F CC to rule o n such diverse criteria.
H owever. we would di sagree. It sho uld be a
reasonably simple matter to devise a system
for evaluat ing these cri te ria w hich would
ac tua lly sim plify the work of the FCC
exam iners. I f an amate ur renders outstanding
service in an emergency situation his per­
formanee could be a ttested by letters a nd
documents provided by civic and gove rnmen­
tal leaders. as well as A RRL o ffi c ials and
other amateurs. A ham wh o rendersoutstand­
ing service in OX work could supply letters,
QSL cards. and other documents as evidence
of his performance . Publications in scientifi c
journals. or even one of the monthly ama­
teur journals. could provide evidence of a
technical contribution.

It is o ur bel ief that the ama teu r a nd citi­
zen 's division of the FC C could devise a very
straightforward way fo r ha ndl ing these cases,
a nd that it would go a long way to encourage
truly su pe rior performance on the part of
U S a mateurs . What d o yo u think? -

96 • CO • Janua ry, 1970

OX [from page 74)

A2(,~\F-Via W4NJF, 141 6 Rutland Drive, Vir­
ginia Beach, Va. 23454.

A2CAII - T o G 3XYP.
A2CAl)-A.R. Edwards, P.O. Box 45, Freetown,

Bot swana.
C3 11lY-c/ o G30 KQ.
CI'IGF- To W6AFI . 44 Toylon Terrace, Dan-

ville, Calif. 94526.
CW31l1l-Via C X3BH.
C\\'IIAA-To C X2CO.
IlIAVA-~IATCO ~I EU R ( LS~ I O ) Vandegrift ,

A PO New York 09052.
DI.lIIlC- c / o DJ2TK.
IlUIIl E1\- Box 370. Manil a . Ph ilippine Island s.
EL9C- Via P.O. Box 8 10 I. Spoka ne. Wa. 92203.
EP QSL Hu r cau -.To Capt. Richard Harris.

WA5VKJ, Signa l Branch Bo x 1000, APO New
York. N .Y. 09205 .

FSSF (ex·FF4AL, TU2AL, & EUAl- R. Lold,
B.P. 22. 66-Argeles·Sur-Mer. France.

FIl8XX - e/ o F2MO.
GCSAET-Via DJIQ P. Fa lkstr . I , 59 Siegen,

Germany.
1I1l\IXFY- No rth & South American sta tions to

WA9HYS. a ll others to DL8RH.
K7DCC/ VK II-c/ o K2BPP, Mountainside Road.

Mendham. J . 07945.
KAI C- Via WA 8N ZH .
KA2CM (June. 1961-M ay. 1965)- To DL4QP.

Box 388. 1946 Comm SQ, A PO New York
09611.

KC6JC- c / o W2RDD.
KG·IIIS- Via VE3BYN.
KII6I;QW- Euro pean sta tions QSL to DL7FT.
Kll f.:-ill - Kure DXpedit ion, 530 Pelt ier Ave.•

Honolulu. Hawaii 96818.
KIl61l1l - NOT via K6JAJ.
KV4 EY- To W3HNK.
KX6IlS- c / o K7UI F.
Mil - Via II GAD.
O IlS IlA- To W2CTN.
OIl 21l1l/lliSIl - c / o P.O. Box 40015. Helsinki

40. Finland.
OXS IlL-FEC Box 425. APO. New York.09023.
OXS IIO (January-September, 1967)- Via DL4­

QP.
1'\'7AWII - To PY7PO.
SV ICII -North American sta tions QSL to WA3 ·

KSQ. 2202 Hyde Lane. Bowie, Md. 20715.
SKIIT M- Tekniska Museet , S-115 27. Stockholm.

Sweden.
TALUI-K4 EPI. 750 Lily Flagg Rd." H unts­

ville. Ala. 35802.
T A Ill Y- P.O. Box 23. Ba kirkoy, Istanbul.

T urkey.
TA 2 Il K - c / o DJ2PJ .
TA2C II -Via DJ7CD.
TA IIA-P.O. Box 699, Karakoy. Tstanbul. Turkey.
TF2\\'LW- To K3EST .
TG9J II "" TG91'G- c / o U.S. Military Group

(A.F. Sec) APO. New York 0989 1.

See page 110 for New Reader Service



BOOK SHOP
Surplus Conversion Handbook

Compiled by Tom Kneitel, WB2AAI, this con­
tains 192 pages of conversion articles, cover­
i ng almost every piece of surplus gear worth
the ef fort to convert to ham use. $3.00

Surplus SChematics
Ken Grayson has loaded th is book with sche­
matics for currently popular pieces of conver­
sion gear. making it invaluable to amateurs
as a guide to surplus gear. $2.50

Antenna Roundup I
Edit ed by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding the mys­
terious antenna. $4.00

Antenna Roundup II
Ten big theory articles backed up by 82
detailed and illustrated construction projects
from UHF to microwave, long wires to 17 ele­
m ent bea ms and Sterba Curta in arra ys. $4 .00

Antenna Handbook
All new information on transmission line
theory, Attenuation, Impedance, St a nd i ng
waves, Resonant and non resonant lines. cu r­
rent d istribution, free space 3 dimensional pat­
terns of long wi res of all practical length and
m uch, m uch more by Ken Glanzer. $4.00

Electronic Circuit Handbook I
Written by Tom Kneitel, WB2AAI , this detai ls
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00

The New RTTY Handbook
A treasury of vital and "nard-to-get" tnforma­
tion, this book is loaded with valuable equip­
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well -known authori ty in the f ield.
$3.95

Electronic Circuit Handbook II
Tom Kneitel's own sequel to Vol I, this volume
delivers 159 additional circuits that will appeal
to all amateurs. Each circuit is fully described
in t ext with com plete schematics. $3.00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &
shortcuts collected by Don Stoner, th is will
help anyone to dress up his shack, improve
shop techniques and increase efficiency of
equipment. $3.95

The New OX Handbook
Don Miller 's 200 pages of valuable techn ical
information and operating aids, most of which
has never been publ ished before and can be
found in no other volume contains Grea t Circle
Bearing Charts. $5.00

CQ Anthology I
1945·1952 contains valuable articles from
issues long out of print and now unavailable.
$2.00

CQ Anthology II
1952·1959 250 pages of more recent but still
hard-to-get important articles from glorious
yesteryear. $2.00

---- --------------------------------------
$2.00
$3.00
$3.00
$4.00
$4.00
$2.95
$ 1.50

o CQ Anthology I
o CQ Anthology II
o Ant enna Roundup I
o Antenna Roundup II
o Antenna Handbooko Mobile Handbook
o Ham's Interpreter

$5.00

$3 .95
$3.00
$3.00
$3.95
$5.00
$2.50
$3.00

o CQ Binders

o New RTTY Handbook
o Electron ic Circuits Handbook I
o Electronics Circu its Handbook II
o Shop & Shack Shortcut s
o New OX Handbook
o Surplus Schemat ics Handbook
o Surplus Conversion Handbook

NAME _

ADDREss _

CITY _

sTATE ZIP _

New York City and State reside nts must add sa les tax applicable to your area .

COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue. Port Washington, L.I., N, Y: 11050
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NEED CRYSTALS?

CO Reviews: Raytrack ifrom page 68 ]

No fl attopping was present a t the m aximum­
power peak levels, even without a .l.c . A
spectrum a nalysis showed the 3rd-order dis­
tortion products to be 31 db below peak out­
put, but this was a limitation imposed by the
exciter used which was no better in thi s
respect. (Raytrack's rating for the amplifier
is 34 db down).

With the maximum-legal input of 1000
watts for c. w. and RTIY, the output was 575
watts. Drive requirements were 50 watts with

VK2BKM/l\larco- Via W2KTl.
VK9Dj- To WA5QYR.
VPlRC- c/ o VE4SK.
VP2KF-Via VE3DLC.
VP7NH - c/ o K9GZK, P.O. Box 312, Ripon,

Wisconsin 5497 I.
VS5AP- To DJ 4AB.
VS5PH- c/ o DLJ RK.
VS91\1Il-Via G3 KDB.
W6DLE/4X-Via W6ANN.
WC4GSC- To W4DQD.
WF6NNW- c/ o WA6AHF.
XEIPjL/XF4-Via XEIJ .
XE3PEB/XF4- To XE3 EB, P.O. Box 309,

Merida. Yucatan . Mexico.
XT2AA-c/ o WA5REU.
XW8I1P- U.S. stations to K6HPZ, JA sta tions

to JAIPSW, all others to DL7FT.
WX8CN-P.0 . Box 25, Vientiane, Laos.
XW8CS-Via VE6AO.
YNII\IG-Mike Swink, P.O. Box 2988, Managua,

Nicaragua.
ZD3D- To VE2DCY.
Z1\IlAAT/K-c/ o ZL2AFZ.
ZM3PO/ C-Via ZL2AFZ.
I N2A- To W4VPD.
3V8AA- c/ o F50J.
3V8AF-Via SM3CAS, Box 3042, V. Froelunda

3, Sweden.
3V8AL-To W4WHF.
3V8NC- c/ o G3TXF.
4MIA-Via W2GHK.
4S7AB- To W2CTN.
4X4Nj, 4X4VF, 4X4VB, 4Z411G, 4Z4DX,

W2EGV/4X-Via WA4WTG, 445 N.W. Ter­
race Miami, FI. 33169.

5AITL- c/ o WB6WAA.
5L2F-Via WA20HK.
5Li\X- To DL7LQ.
5Z4KL/ A-Andre Saunders, Box 30035, Nai­

robi. Kenya.
6Y5jR- c/ o G3 XHX, Treveria, SI. Teath, Nr

Bodmin, Cornwall, England.
6Yi\A-Via 6Y5 RA.
9Q5SE-NOT via W4RNC.
9X5AA-To WIYRC.
9Y4AA- c/ o W6CUF.

73, John, K41IF

48 HR.
Delivery

We can supply crystals
from 2KHz to 80MHz in
many types of holders.

• •

'- '11..), • I-
- - - SPECIALS

Color TV c rysta l (35'9, 5"45KHZJ wire leads $1 .60
4 for $5. 00

100 KHz f req , std . c rysta l (H CJ 3/ U) $4 .50
1000KH z rreq . s td . c ryst al (H C6/ U) $,3 .50
Any CB c ry st al TR. or REC. $2 .25
Any amateur band c ryst al (except 80 mtn.) $1. 50
In FT- 2-43 holders or -4 Cor $5.00
Any marine frequency (HC6/ U) $2 .85
80 mete r-PT243 holde r s 2.50

We have in stock over six million crystals wh ich
include types CRIA/AR, FT243, FT241, MC7, FT249,
HC6/U, HCI3/U, HC25/U, HCI8/U, etc. Send 101
for our 1970 catalog with oscillator ci rcuits. listing
thousands of frequencies in stock for immediate
delivery. (Add 101 per crystal to above prices for
shipment lst class mail, 15¢ each for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT
wi th check or money order to

JAN
CRYSTALS
2400 Crystal Drive
Fort Myers, Florida 33901

If''~ ~~--_
bridlJ~ ~.!
OUl~IJO·' buil'
Hi sto ric . . . tha t's what it is . PartIcu­
larly if yo u've been loo king for test
equipment that wi ll aid in providing
peak performance. You see, our An·
tenna Noise Bridge wi ll qu ickl y pin­
po int any trouble yo u may be having
with your antenna or coax feed line.
Use it to test your antenna system for
resonant frequency and Impedance.
And it can be used on all types of
mobile and fixed antennas, or com­
plete antenna systems. Frequency
coverage? 1-100 MHz wi th Model
TE-701 , and 1-300 MHz with TE-702.
The cost is only $24.95 or $34.95 re­
spectively . . . for a bridge that's
quietly ma king history.
Dea lersh ip inquir ies Invited.
For descript ive l i terature write :

• olll ew,-/ 'ph'III., inrorpomted

300 Te rrace Village · Richardson, Tex as 75080
(214) 231·5121
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just under 200 rna grid current.
Operation for a.m. with a carrier input

effect ively equivalent to 500 watts, the ca rrier
output was 300 watts with 1200 watts peak
output at 100-percent modulation. Only 30
watts of carrier drive was required. which is
about the maximum allowable for proper
a.m, opera tion. Amplifier operation with
some of the popular lower-power a.m. trans­
ceivers, or those using a controlJcd-carrier
system, will provide a power gain of approxi­
mately lOx.

If there is no cont rol to reduce an a.m.­
exc iter carrier output to within the 30-watt
drive limitation and if a.l.c. from the ampli­
fier is applied to the exciter, adjusting the
a.l.c. threshold control (on the amplifier),
will make it possible to reduce the exciter
drive as needed. In other cases, detuning the
amplifier input-tube may suffice.

10 to 80-Meter Amplifier
The DX-2000-L 10-80 meter amplifier,

which is bandswitched, employs toroid in­
ductors at both the input and ou tput cir­
cuits. In this amplifier the input network is
fixed-tuned. Use of the toroids saves space
and provides higher-Q circuits, and also
allows higher efficiency. They aid stability
and are less prone to introduce TVI through
stray rad iation. No special neutralizing setup
is required in this amplifier.

The performance was essentially like that
experienced with the 6-meter model. Operat­
ing within 2 kw d.c. input, the power output
ranged fro m 1250 watts on 3.5 me to 1100
watts on 28 me with 100 watts drive and
1500-1200 watts with 130 watts drive. Oper­
ating within the I kw legal limit. output on
c.w. with 70 watts drive ranged from 700 to
525 watts and 350-300 watts carrier on a.m.
with 30 watts drive.

The Raytrack Horizon-VI-L 6-meter
Linear Amplifier is priced at $595. The DX­
2000-L 10-80 Meter Linear Amplifier is
priced at $649. The H6AP power supply,
which is used for either amplifier, is included
with either amplifier. These are products of
Raytrack Company, 3498 East Fulton Street,
Columbus, Ohio 43227. -W2AEF

Q & A [from page 87]

above conditions probably is due to r.f. feed­
back due to a high s.w.r, or inadequate
grounding of the equipment. This cause might
be indicated if the squeal disappears with
operation on another band. This also may be

See page 110 for New Reader Service

WHAT'S A CLASSIFIED
AD IN CO WORTH?

NOTHING!
Unless, of course, you happen to
have someth ing to sell _ .. or buy
. .. or swa p ... Then you can only
measure the value in satisfaction,

•

time saved, etc. Of course, a typi-
cal classified ad in the other major
ham magazine costs between $2,50
and $3.00, so maybe that's a way
to measure.

Now-What does a classified ad
in CQ cost?

NOT A RED CENT I I I

That's right, you read us loud and
clear. CQ subscribers can run non.
commercial classified ads any and
every month absolutely fr ee of
charge. All you have to do is send
us your mailing label , on a post­
card, as proof that you're a sub.
scriber, with your ad neatly typed
or printed. There's a limit to three
lines in any single month to make
space for everybody to get in that
needs to.

SO-What's a subscr ip tion to CQ
worth ? Well, maybe twelve months
of great reading, maybe twelve
months of free classified ads, m ay­
be both. That's up to you. In any
case, at $6.00 a year, CQ is a steal.
Do we have your sub yet? If not,
why not?
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"I AM" n u. OIVISION

Habtram Technical Products
4616 Santa Fe , San Diego, Ca. 92109

100 • CO • January, 1970

• Dependable operation
• Rugged ( imac 3 .. 1000%
• Inlto n' Transmit. Ale
• Fast land Switch ing
• Easy Load and l une
• Real Signa l Impact

BTl LK·2000 ... Fo'
maximum lega l a mateur
Inp ut ••• 558, (W, RTlY.
.,1,. . ... 57 9 5 00
BTl LK·2000HD •..
For heavy duty app lleo.
. Ion . such a s MARS. hi g h
power Rny and 558.
,.1,. . ... 58 9 500

checked usin g a dummy load. If the problem
d isappears, r.f. feedback must be the culprit
when the a ntenna is connected.

Besides correcting th is source of the
trouble, a nother solution may be changing
the length of the mic cable.

Other effective measures would be to insert
a I mh r.f. choke in the mic lead at the mic
jack or to insta ll a n roc filter at the input
lead to the tube socket for the mic a mplifier.
To do this, connect a 10K 112-wall resistor
between C",-Rn and pin 2 of VM and bypass
pin 2 of V,A directl y to pin 7 with 100-500
mmf disc o r mica capacitor. Simil ar treat­
ment may be needed between the arm of the
mic gain, R" a nd pin 2 of V"A, the second
mic amplifier.

NASA Publication.
There are two NASA publicat ions a vail­

able fo r those interested in views taken from
spacecraft.

" Ex ploring Space With A Camera" (Cat.
No . NAS 1.21 : 168, price $4.25 per copy) is
a 9" x 12" 214-page album of unprecedented
photographs taken during the first ten years
o f the space age a nd includes those taken of
the earth and its fea tures. the moon and Mars.
About o ne-qua rter of these are in thrilling
color. Al so included is an appe ndix with
descriptions of the characteris t ics and color
photographs o f a number of the more soph­
isticated U.S. spacecraft up to the Apollo.

" Earth Photographs From Gem in i VI
Through XII " (Cat. No. NAS 1.21: 171, price
58.00 per copy) has 327 pages and fe atures
full -color photographs of the Earth 's surface
taken on seven G emi ni flights in 1965 a nd
1966. The photos are arranged as if taken
on a single fligh t a round the world. sta rti ng
with the F lorida Peninsul a . fo llowed by the
Canary Islands. deserts, shores a nd mountains
of A frica , very high-altitude views o f the
Arabian peninsula, Ind ia a nd Australi a,
glimpses of the eq uatorial seas and islands,
the pea ks. jungles and r ivers of South Amer­
ica a nd Mexico, finall y ending up wi th the
U .S. Gulf Coast and back to Cape Kennedy.

Captions point out the geological, ocean­
ographic, meteorological , a nd ind ustria l uses
for such photogra phy.

F rom what we've seen of these publica­
t ions, their context besides bei ng h istorical ,
is most thri ll ing, ed ucational and outstand­
ingly portrays the earth's beauty.

These books may be obtained from: Super­
intendent of Documents, Government Print-

See page 110 fo r New Reader Service

Because GBC offers top
quality, fully guaranteed,
factory sealed vidicons for
less than half the priceyou'd
have to pay anywhere else!

HITACHI 7038H 29.50

HITACHI 7735A
High sensitivity 34.50
HITACHI 7262
(Replacement for Sony
& PanasonicL 34.50
HITACHI 8507
(Separate mesh} . ... J 4.50

All vidiconssold in lots of five.
Add 10%for lesserquantities.

tr-GElC- - -jClosed Circuit TV Corp.
74 Fifth Avenue, N.Y.,N.Y. 10011 I 12121989-4433



ing Office, W ash ingto n, D .C . 20402. Specify
catalogue number and make remittance as
per above.

Oscar V Telemetry

In the event that Oscar V has finally been
launched and is st ill working, for those who
m ay have difficult y in determining the fre­
quency of the telemetry tones (by means of
an oscilloscope o r beat ing agai nst a known
a .f. signal) in the short time allotted for a
di rect readout in each case, we suggest that
the signals be recorded and later played back
for making the measurements at leisure.

73, Bill, W 2A EF

Letters [from puge 8 J

Propagation Special
Editor, C Q:

I've just finished your special propagation
issue. a nd would like to offer my co ngra tulations.

An outstanding job!
Ra pheal Soifer, K2QBW
Hartsdale, N .Y.

Edi tor. C Q:
This is just a note to congratu late you a nd C Q

on the fine se ries on the ionosphere and its
vagaries.

The whole th ing was well writ ten, well edi ted
Keith Henney. KI AC
Snowville. N. H.

-------
Lightning I/rom {'"ge 62J

and the re is no th ing superna tura l about it. ]f

you underst a nd something about its o rigins
you realize the re are a variety of lesse r elec­
trica l conditions in the air, as well as light­
ning. and sound planning is simply a matter
of taking these various possibili ties in to ac­
count a nd appl ying reasonable remedies. T he
appropriate safety measures are not corn­
plicated, arc likel y to improve the life of gear
connected to the antenna, and will minimize
the chance of d amage if a strike does occur.
You may even get reduced insurance ra tes. -

Effective Speech Trans . I/rom page 5 3J

Conclusion
If the operators and equipment used o n

both ends of a QSO remained constant, it
might be possi ble to fairl y well optimize the
frequenc y response throughout for maximum
results. Of course, this is not no rmally the
case. It should be clear, however, that peaks
in audio response caused either in the trans­
mitte r or receiver circuitry which give em­
p hasis to frequencies where adequate hearing

See peg,: 110 for New Reader Service

Strong, Light. No Upkee p

Se lf - Supporting

Ea sy to Assemble &. Ere ct

All to we r s mounted on
hinged base s

Complete Te le s coping ano
Fold-Ove r Series available

Se e local di stributor o r write
for co mple te infor mation

"THE
STANDARD"

HEIGHTS .
MANUFACTURING CO.

4226 MAYlURY GRAND
DETROIT. MICHIGAN 48208

Back Issues
Back issues of CQ are available from our Cir­
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no looger in stock, photo copies of
specific articles are available at one dollar
each . Preferably, the entire issue will be sent.
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GEM-QUAD FIBR E - GLASS
ANTENNA FOR 10, 15, and 20 METERS.

Two ElemenlS $77.73
Extra Elements $45.00 ea.

Price is F.O.B. Winnipeg.
INCLUDeS u.s. Customs Duty.

KIT COMPLETE WITH
• SPIDER
• ARMS
'WIRE
• BALUN KIT
• BOOM WHERE NEEDED

WIN:"U{ Or \ IA:-':ITOH A OESI(;N
INSTlTI "IF AWA RIl O F F XC r l l.ENC F
Buy two elements no w - a th ird and fourth
may be added later with little effort.

Enjoy up to 8 db forward gain on DX. with a
25 db back to front ratio and excellent side
discrimination.

Get a maximim structural strength with low
weight, using our "Tridetic" arms.

-f1t AVAILABLE NOW FROM

~~.,.,---
Burnett Avenue, Winnipeg 16, Manitoba. Canada.

STATEMENT OF OWNERSHIP MANAG EM ENT AND CIRCULATION
(Act of October 1). 1961; SecIMxl "369. title )9, Ullited SWu Coo.Se ) (I) Date
of Fdia.-Sepumber ao, 1969; (21 Title or Publieatiorl-CQ THE RADIO
A M....TEUR 'S JOU RNAL:. ()) Frequel'lC}' or lAUe_Monthly; (4) Inc. ...... of
K-. 0l'Iiu of Publauoa_IA Vaodaweala AveDue, PUn Wuhiqtoe,
eoum, of N_1l, New York IIOSO; U) L/xaIioB ot the Hcedqu.atten Of
Ge1letal 8<uIi. .. Oftk:e. of the Publiaben-14 VatllXrvealu AYeIl_. Purt
WaabinJtoa. Couaty of N....... N_ yon. 11050; (6) N_ aDd Addreua
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addrc... o f the iadi~ua1 OWDen m.... be Ji¥ea. It owned by .. partDe'::C
01' other uniac:orporated ftnn. iu Dame aDd addre.. u weD u Ibac o f
iadi~ua1 m.... be &i¥ea.)-San fonl R. Cow.a. 30 Grace Aveo_. QI'UI.
Neck. New York: (II KftOw n Bondboldera. Mortraee.. and other Securily
Holden Ownin. o r HoIdin, I pen:enl 01' More 0 Total Amount o f 110M.
Monppl 01' othe~ Secun~iel (it there ."' none. 10 sUlle}-NONE; (9j
~b.I 7 aDd I IJI(: lude . III "ueI _ be", the stoctboldcr Of IKwlty holder
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boIden aDd security boWen wbo do not .ppAI' upoII the boob of the
eompaa.y .. tnutee.. hoid stock aDd secwitin in ..~ odon' lb.ullbac
of • bona Me 0W1Ift. Namel aDd addn... of IJlCl.ioriduab wbo an IIOCk·
boIden of .. COipolatioa wtIidI itself is • I&OC:kbok""r or boIdt' r of ...........
IDlJftppI; Of other IKUt1tieI of !be pubUbiac CIIItpUUioa ba"" t-a
illduded ia~ 7 aDd I __n !be iDlerau of sudl iBdiYiduab an
equlYakat 10 1 pnorat Of _ of ee lOCal ---.I 01 the IlOCk or ..euriliea
ot the publisbilll 'E:*JI.-tioa. (10) uln'I aDlI Nature of O mdatioa ­
Awerap No. Copin 1_ Duriq P,tudiD, 12~ Sinp r­
Nearea 10 Fitine Dale: t A) A""1Ie No. Ccpill EKb 1_1>uriDt: P, ec:cdiq
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O ralllolloa I. SaIn Thruvp Dcakn and Carriers, SUeel VeDdon . nd
Cow lle r Saln--29.,...1; 2. Mail SublcriptioM-)1) II ; (C) Total Paid Om.­
1Io1ioa-67."9; (OJ Free Di.ltribulioa (inchldine _p~11 by Mail. Carrier
or Ol:hcr rne.n_719; (E) Total Dillribulion (Sum of C aDd D~I.741 : (F)
Oftk:e Use. LeflO¥er. Uaaccounled. Spoi led After Prinlinl _ 940: (0 ) Total
(Sum o f E alld F_ sbould equal nel prell run &bown in A}-69,611. Sinlle
1..1Ie NeaRst 10 Filinl C ale: (A) Total No Caple_ Pria1ed (Nel P ",II RWl)
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(Siped)~ A. Cowan. P'ublisber.
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sensitivity already exists, are undersirable be­
cause they will first saturate the system. If a
transmitter does not seem to produce the
same audio "punch" as another of similiar
power and with (or without) similar speech
compression, a bit of checking of the audio
responses throughout the system and correc­
tion, as necessary, by standard audio shap­
ing circuits may yield a wort hwhi le improve­
ment. -

Neutralization Urom page 49J

= ",30:;-,-,X,--,I~0
30 - 10

300--20
= 15 mmf

Thus C n of fi g, 9 would consist o f a 3-30
mmf trimmer and a 15 mmf series fixed
capacitor.

Neutralizalion Procedures
The following steps should be taken to

neutralize an amplifier sta ge properly:
I, Turn off all power to the equipment,
2. Disconnect positive plate and screen

voltages from the stage being neutrali zed and
all following stages,

3. Attach the null indicator to the output
of the stage. There a re many types of null
indicators. Either a neon bulb. a flashlight
bulb and a loop of wire. or an r.f. probe
will do nicely.

4, Turn on power to the equipment.
5. T une driver plate circuit to resonance.
6, T une plate tank circuit to maximum

indication.
7. Adjust neutralizing capacitor until the

null indicator shows minimum.
8. Retune amplifier plate tank to maximum

indication.
9. Readjust neutralizing capacitor for min­

imum indication .
10. Repeat steps 8 and 9 until you get no

indication of r.f. voltage. The stage is now
neutrali zed,

When the amplifier is properly neutralized,
maximum grid current coincides with mini­
mum plate current. Another indication of a
properly neutral ized amplifier is that maxi­
mum r.f, output will be obtained at the plate
current di p (minimum plate current). -

See page 110 for New Reader Service



Ham Shop
Advertisi ng Rates: Non-commercial ads lO¢ per
word inc luding abbreviations and addresses. Com­
mercial and organization ads, 35¢ per word . M ini­
m um Charge $1.00. No ad w ill be printed unless
accompanied by f ull remittance. Closing Dat e:
The 10th day in the second m onth preceding date
of publication .

Beca use the advertisers and equipment cc n­
t ai ned In Ham Shop have not been Investigated.
the publishers of CQ cannot vouch f or. the m er­
chandi se listed t herei n.

Direct All Correspondence & Copy to: CQ Ham
Shop. 14 Vanderventer Ave., Port Washington,
L I•• N.Y. 11050.

HALLICRAFTERS SX·117 rcvr. $189. P-SOO AC pwr­
spkr $75, Heath 2e r $ 29 , new un bu ilt He at h HO·I S
phone patch $ 19. 7034 /4xl 50A's $5. 824S /4CX250K's
$14; o ffers OK; WA6BWB, 13241 Eton Place, Santa
An a, Ca lif . 92705.

MANUALS: R-390, R·390 A, OS·8C /U, R·274 / FRR,
$6.50 each . Many ot hers. List 20¢. W3 IH D, 4905
Roanne Drive, Washington, DC. 20021.

EMBOSSED OR PLAIN QSL's ca rts . Samp les f ree wit h
cut cat a log. 25¢ Ace Printing, 680 1 Clark Ave., Cleve­
lan d, Ohio 44 102.

RIIY gear for sa le. list Issued monthly. 88 or 44
Mhy t orr o ids , uncased, f ive fo r $2.50 p ostpaid . E1liott
Buchana n and Assoc iat es, Inc ., 1067 Mandana Blvd .,
Oakland, Ca lif . 9461 0.

HALLICRAFTERS SR. 150, PS·150 AC power, H T-45
amplifier with AC power, extra 3-4OOZ. All m i nt con­
d it ion . $585.00. W9FRK / 3, Wash ington , D.C. Tel.
30 1·656·5976.
FOR SALE: Ham m arlund HQ-140 X receiver , good
condx, $99. Local deal only. WA2HGJ, 3048 Sout h
Tenth Ave., H igh land Pa rk, N.J . (20 1) 572·2980.

SALE: NCX·3 / NCX-A $210; HW-16 / xt als $90; HG-I0B
$4 5. W rit e for details. M. Damm eyer, 507 4th A BSQ,
CM R Bo x 5089; A PO Seattle 9872 8.

NOVICE CRYSTALS: 40-15M $1.33, 80M $1.83. Free
f lyer. Nat Stinnette Electronics, Um at illa , Fla . 32784.

SWAN 350C with 110/220 volt 60 cycle power supply
and 12 volt DC power supply. Used 1 week . $400.00.
W7ZFY, W. N. Roh rer , Qua rters 12.N-6, Govern ers
Island, New Yo rk, N.Y. 10004. Phone 212-825-1690.

FOR SALE: Ham m arlund HQ-170 AC good condx.
$200 . J . G. Swaney, NSGA Box 253, Ft . Mea de, Md.
20755.
WORLD RADIO used g ea r has t rl al -guarant ee-t erms!
KWM 2 - $695.00; G50 - $1 59 .95; SR150 - $299.95;
HW32-$89 .9 5; Duo Bander 84-$ 119.95; EICO 753­
$1 29.95; TR3 - $369.95; NCX3 - $169.95; NC200 ­
$249.95; SB33-$199.95; SB34- $299.95. Free "blue,
book " list f o r more. W ri t e WORLD RADIO, Bob 9 19,
Council Bluffs , Iowa 51501.

WANTED : The fo llow ing antique radios: Colin B
Kennedy Model 110, 220 and 2 st age amplifie r; Pilot
AC Super W asp Shortwave receiver with p l ug i n
co i ls; Atwater Kent Breadboard and Horn Speaker.
Wall ace I. Glavich, 1208 Gross Street , Eu rek a,
Ca lifo rn ia.
GET YOUR "FIRST' " Memor ize, study-Command's
" 1970 Tests-Answers" fo r FCC Fi rst and Second
Cl ass Li cense. Plu s Com m and's "Self-Study Ability
Test." Proven $5.00. Com m and, Bo x 26348·H, San
Franc isco 9 4126.

POLlCE.FIRE·AIRCRAFT.MARINE-AMATEUR-CB CALLS
on your b roadcast rad io w it h Tunaverterl T unable­
Crystal cont ro lled ! Gua ranteed l Free cata log. Sa leh
Company, Woodsboro 9, Texas 78393.

FOR SALE: Collins 75A4, 2 filters mint, $350.00;
Hall icrafte rs HT·32A also mint condx., $235.00.
W3HQO, 1405 New Rodgers Road, Bristo l Gardens
Apts., Apt . M·12, Bristol, Pa. 19007.

WANTED: Johnson 6N2 Thunderbolt linear; Heat h
HA· 14 linear, H p·14 DC supp ly, HP-24 AC supp ly.
Robert Di xon, 3 11 East Kelso Road, Co lum bus, Ohio
43202.

SELL: ARC·4 w it h 12-24V Dy-motor n ever altered $30.
DX40 pw r . xf m r . new $1 0. Coi l-cond. & d ia l for BC221 ,
good VFO $1 5. J . Crowl, Bo x 74, Ingram, Texas
78025.

WANTED: SBE 34 o r 33 any condit ion . Trade good
work ing cond ition GE 16 T 1 Tab le TV, Magnovox 3
Band Hi-Fi wit h record p laye r. 500 co llecto rs records.
KICCW , 6 Wirthm ore Lane, Lynnf ie ld , Mass. 0 1940 .

KONIKA AJTO SE CAMERA- Cost $130. Absolutel y
brand new, swap for t ransceiver, EICO o r ? Fred
Martin, 202 Keny St reet , Fayettev i lle, N.Y. 13066.

W.IG-U AWARD. Work Ten University Club Radio
Stat ions. QSL's and $1 /00 t o Georgia Southern Col­
lege Rad io Club Secretary, W4DQD.

SELL: DX-60A $60; HG·I0 $25; Dowkey ant enna relay
$10; a ll three $85_ W4RNL, 245 Morning View Drive,
Athens, Georg ia 3060 1.

WANTED: Hall icrafte rs HA-I0 LF/ M F tuner for SX-117.
Walt Chat ham , WA4WFN, 4117 Conrad Road, Alex­
andr ia , Va. 223 12.

FOR SALE: Collins 7 5A4, 2 f i lte rs , mint cond x.,
$37 5.00. Ha ll ic rafte rs HT-32A mint, $240.00. W3HQO,
Apt . M-1 2, 1405 New Rodgers Rd ., Bristol , Pa. 19007.

DICK, W3WIY, Wi shes you and yours , Seasons Greet­
ings, and Best of Everything in 1970 .

HEATH IG·I02 Sig. Ge n. New $30. Cona r 680 Color
dot gen . New $80. Want LM W IPS and orig. book.
Wm. L. Petterson, 5930 Denver Street, N .E. St . Pet ers­
bu rg , Fla . 33703.

SELL: Hallicrafters HA·l keyer. $40; Ga laxy Spkr.
Console $14; CE "A" Slicer $25; HyGain MTS-3 Beam
$30; W9GBS, 1421 Maple, Evanston, III. 60201.

SWAP: New TX·62 2 m o. o ld for a Com m . III 2 meters,
m ust be mint. J . Gysan, 53 Lot h rop Street, Beverly.
Mass.

W30K Meets 1 ST Thurs . of Each m onth 7:30 PM,
Sel l Fieldhouse, Pa. All Wel come.

LINEAR: CE600L. Broad band (no tuning). 6 Bands
inc l ud ing 160 M on ly 20W. Dr'ive needed. $1 95. J .
Taylo r, W20ZH, 1257 Wildflower Drive, Webster, N.Y.
14580.

FOR SALE: 19 TTY $I SO, Lafayette 6 meter H E-35-A
$35. W2GJJ , Vinson, 2796 Larkspur, Yorktown
Heights. N .Y.

FOR SALE OR SWAP: NHF-1 52A in good condit ion for
$35.00 or wi ll swap on Sw an VOK o r DC Power
Supp ly. R. Dorough, W5DPN, 117 Pecan St reet ,
Terre ll. Te xa s 75160.

FOR SALE: Drake DC·4 & Hust le r ant enna-$ 100 or
best offe r . Charles Melancon, P.O. Bo x 20273 , Baton
Rouge. La. 70803.
FOR SALE: Hallicrafte rs HT.32, Mint cond ition ; looks
like new and perform s like new. $2 15.00; B. Nastoff,
320 W. 56t h Place, Gary, Indiana 46410.

FOR SALE OR TRADE: Johnson Mess. II 10 m et er
transceiver excellent cond ition . $100.00 or HW·22 or
HW·32 o r w ha t -have you. W. K. Meadows, 223 So.
David Ave. , Jackson, Ohio 45640.
TRADE: NC·200 xcv r, pwr supp ly, m anua l, 200 w SSB
l ike new. $275 or 250·500 cc sing le cyl. mtrc ycle any
cond o Bill, 186 West Ave., Pitman, N.J .

WANTED : Motoro la Ht- Band "Sens fcon " receiver f o r
Model 140 w ill t rade or p ay cash if right. Les
Basham, Cave Ju nction , Ore. 97523.

See page 110 for New Reader Service January, 1970 • CO • 103



FOR SALE: Complet e KW Coll ins Sd.ine Stat io n t o
Seattle Est ate . H a rd ly used . For list Write W8KHI,
682 Ridg e Roa d , H inckl ey , Oh io 4423 3 .

W RI TE, Phone o r v is it us f o r t he best dea l o n new o r
re condi tioned Col li ns, D rake, Swan, Ga lax y, Halli­
c ra tte rs . H a m m a rlund , Hy-Gin , M os ley , Wat ers , Hen ry
Li nea r . Btl L inear. t owers , rot ators , ot her equ ipment .
We meet an y ad ve rt ised c ash pric e o n most eq u ip .
ment . We t ry t o g iv e yo u t he best se rv ic e. best pri ce,
best terms , best t rad e-i n. Write for price l ists. You r
lnq uirtes inv ited . Hen ry Radio , But le r, Missou ri.
64730.

WANTED: Sylva n ia T E- 57 cal ibra t o r . Prec is ion Elec.
t rc n tcs M od el 25 1 sign a l t racer, ca l ibra t io n book
= 2900 f o r LM 7 f req uenc y meter. LM f req uenc y
mete r = 164 W E Sc h menze r. 3 619 Peach St reet, Er ie,
Pa . 16 508 .

H Q-145C w ith spea ke r l ike new condition $1 55.00 .
KIN LW , 16 5 Stan fo rd Drive. Westwood , Ma ss . 0 20 90 .

QSLS. Second t o none. Sa m e d ay service. Sam p les
a irma i led 2 5¢. Ra y. K7 H L R, Box 33 1, Clea r f ie ld , Utah.
840 15.

H EN E GAS LASER o ut p ut 3 /4 MW t yp ical complet ed
t u be wit h interna l mirrors and P.S. Schema t ic Lases
in t he v isa ble Red . The best in t he w o rl d for its c lass
f o r on ly $49 .9 5 . Rus h your o rder t o CW Ra diat ion ,
P.O . Bo )( 1299 , Mtn . View, Ca lif. 9 4040 .

YOU WON'T h ave a H ap p y New Yea r u nless you
attend the A RRL Hud so n Div is io n Convention . Oc­
t o be r 17-18 , Hilto n M otor In n , Tarryt o n , N .Y. Exh ib it s ,
Lec t u res , Contest s , Gabfest s . N ew Yo rk Sightsee ing ,
Fun . Sta rt t he New Year r ig ht and Q SL t he H ud son
Am ateu r Rad io Counci l . Box 58, Cent ral Islip. N .Y.
11 72 2 fo r in fo rma t ion .

R EI ca n t rain you fo r t he First Class Radio Te lephone
Lic ense i n o n ly five (5) weeks . Approve d f o r Vetera ns
tra in in g . REt has schools in Sa rasota, Flo r ida: Glen­
da le. Ca l i fo rnia ; Fred eric ksbu rg , V irgin ia : and Kansas
Ci ty , M is sour i . Fo r fre e brochu re w ri t e REI , 133 6 M ain
Street. Sa rasota , Flo rida 33577 o r ca ll 8 13·955-6922.

WIRELESS SH OP: N ew a nd re cond itioned equipment
w rite , call o r stop fo r free est imate. 1305 T en nessee,
vaneeo. Calif . 707-643-2797.

FOR SA LE: Old radios . books , m ag azines, mtscet­
laneous items . Stamp ed env elope b ri ngs li st . W. D.
H uneycu tt, Bo x 535. No rwood , N .C. 28 128 .

DAYTON HAMVENTION Ap ril 25 , 19 70 : Sponso re d b y
D ayt o n Amateu r Radio A ssoc iati o n f o r t he 19t h yea r.
Techni c al sess ions, exh ibits and h idd e n t ra nsm itte r
hu nt . An int erest ing p rogram f o r XY L. Fo r In fo-rna.
t io n . Watch Ad s o r w r ite Da yt o n Hamv ent io n , Dept .
C, Box 44. Da yt on , Ohio 4 5401.

NOVICES: Need he lp for g en era l t icket? Complete
recorded Auo tc-vt s ua t Theo ry i nst ruct io n . Easy, no
electron ic bac k grou nd n ecessa ry . Write fo r f ree in­
f o rm at io n . A m at eur License, Box 60 15, N orfo lk ,
V irg i n ia 23 50 8.

WANTED: Clegg Zeu s Xmtr. In t ercepto r re c . m int
cond x. W B 2-YOI. A . Co lucci , 28 4 Tro uvil le Rd .,
Co p iag ue, N .Y. 11 726 . M Y 1-4 2 54 .

CQ MAGAZIN E, Octobe r 19 4 5, urge ntly wa nted .
Cove rs not n ec ess a ry. A . Herrid g e, G3 IDG, 9 6 George
Street , Basmg st o ke , H ants. Englan d .

HR-I 0 W / SPKR and Ca l ib. $49 . Sk y Champ io n, $29 .
Signa l Gen . 8 t o 330 M C. $ 75. Glo be L inea r, $29 .
Send stam p f or l ist. A . J . Sa v icky, 10 5 Nu rse ry Lane,
Lanca ste r, Pa . 17603 .

SEL L: H T3 2B w ith HT4 1 Amp $4 50 . Or HT32B and
SX117 Rcv r $4 80 . A l l 3 units $ 625. In u se n ow. W.
Rab e, W9AOL, 233 N . Tay lo r, Oa k Park, HI. 60302.

2 & 6 M eter t ransmitte r H eath VH F Sen ec a $1 0 0 .00
& u pay ship p ing. Sope r Prow. BC779 , Rec & Powe r
supp ly $75 ,0 0 + Pay s hi p p ing. KI GYT VT.

FOR SA LE: Heathkit HP·13 w /man ua l; t ested but
never u sed ; w / pl ugs & cab les. $ 50 . Owen, K 5VXJ,
632 Cimarron Ave ., Raton , N . Mex.

SEL L: QST. CQ and 73 M ag az ines. E. D . Gu im a res,
J r. , 17 West End Ave ., M id d leboro, Mass . 0 2346.

WANTED TO BUY: Old sto ry or sport s t icker o f yeste r­
yea r w ith o r wi thout gla ss dome. Goodman. 5826 S .
West e rn Ave ., Chicago. Illinoi s 60636.

TRADE OR SEL L VH F/ U H F g ea r, 2B Q, 2AC, excess
my needs. L ist SASE. W4API . Box 4 09 5 , Arlington,
Va . 2220 4.

144 MH Tra nscetve r SC R-522 w it h pow e r s u p p ly.
See s u rp l us Si d elight. CQ Oct . 19 69 /$1 5.0 0 FOB.
Paul Rich , Box 4. M orto n . II I.

WANTED: Ant ique rad io tub es p r io r t o 19 19 , QST's
191 6-21 inc l usiv e. W9LGH. 6 10 Monroe Av e.• River
Fo rest , II I. 60305.

FOR SALE: HT-3 7, $1 75.00 , Am eco 6 & 2 meter con ­
verter. Centra l Electro n ic s . l OA, 4 58 VFO a nd Side­
band Slicer. M ake m e an offer. K2HDLL. 7 J o h nso n
Av e., Platts b u rgh, N .Y.

ROCHESTER, N .Y. is aga i n H amfest , VHF meet and
fl ea ma rket headquarters for largest event in North­
east. M a y 16. 19 70 . Wr ite W NY Hamfest. Box 1388,
Rochester, N .Y. 14603 .

SEL L : A. C. Inst ru ctog raph w ith 15 t apes $40 .
WAN TED: SB 610 , H OI 0 . c oax rel ay . To m Dornbac k ,
K9MKX. 19W 16 7, 2 1st Plac e, Lombard, I llinoi s 60 14 8 .

SW AP: Will t rade new con d it ion 1076 B &K An al yst f o r
Ga la )(y V t ransceiv e r. T rade RCA VTVM for DC p ower
s u pply , o r w i ll sell both . R. Dorough, 117 Pec an
St reet , Ter rell . Tex as 751 60 .

WANTED: Ant iq ue t u b es, Sod ium-Robert Do llar De.
tecto r , Diet zen Midget. M a rg o Detecto r . W2EZM, 43 1
Oa kland, M ap le Shade , N .J . 080 52 .

SEL L: Swa n 350 <lat e), 11 7xc power s u p p ly. spa re
f in als and t ubes , CW m onit o r Mint . Best offe r.
WB 2YRU . AI Povo l , 3538 Centerv iew Av e., Wantagh,
N .Y / 1179 3.

FOR SALE: 27 5 Wa tt Mat chbox $30 . Drake R-4A er.
x -tat s f o r 15-1 5.5, 29 .0· 19.5·30 and 1.5-2 .0, $10. R. V.
Pa lm er , 2642 M aplewood D r., Lo ngview, Wa sh .
98632 .

ALUMAFOAM COAX: 1O¢ per f oot PPD. Samples
2 5t. Ke n Morey . 803 West Si xth , Pi t t sbu rg h. Kan.
66762 .

MINT CONDX N at ' l NCX20 0 xcv r W /AC 200 p .s .,
man ' ls. o rtg. ctns. $ 250 . W2EHB , 3 2 Bryant, Bla ck­
wood , N .J . 0 80 12.

WANTED: Pro p-p it c h moto r in good condx. St at e p rice
a nd sh ip p ing info . M . E. Knowl es, K I HVV, 9 Brown
St reet , N . Bi lleric a . M ass . 0 18 62 .

MAGAZINES CQ: QST: 73: Ha m Ra dio : FM issues
ava il ab le at Sit ea ch, p lu s po stage . Send list of
des i red issues w ith S.A.S.E. f o r qu ick res po ns e o n
wh ic h on es are o n h and t o Lerc Arc . 28 14 Empire
Av e.. B u rb an k . Ca l i f . 9 1504.

HEATH HW·32 a nd HP23 pow er s u p p ly $1 00 .0 0 . M int
cond it ion . Te lephone num ber Area - 309-346-4644 .

WANTED: Div e rsit y re ceivers f or AM Sho rt-wa ve
Broad cast Rec epti on 49·1 3 m ete r b and s. M . V.
Palm er. 4 10 8 N .W. Fruit Va lley Ro ad , Vancouver,
Wn . 98660 .

FOR SAL E: Ameco m ode l R5 so l id st at e receiver
m int cond o 6 t hru all bands - A M -CW-SSB- $80.00.
H . L. Synder , 2 185 Sam pso n St reet . Pittsburg h, Pa .
1523 5.

FOR SAL E: Jo h nso n Thu nderbolt KW l inea r am p l if ie r .
M int condit ion. in ori g inal ca rto n , wit h inst r uct io n
man u al. $200. Loc al s al e p refer re d . Mel Cohen ,
K2EWJ, 12 Hu nt ington B ay Rd ., Huntington, N .Y .
11 743.
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FOR SALE: SBE34 wit h sta t ca lib ra to r and mike, like
new $ 300. SB300 receiver, excellent $225. D ick
M ana han, 8300 Ingersol Rd ., Alexandria . Va . 22309.

FOR SAL E: Te letype m odel 2 6 with table, sync motor
$ 55. FO B Santa Rosa . W6DOU, 31 54 Stoney Point
Road , Sant a Rosa , Calif. 9 5401.

W ANT ED : Knight.Kit model KG·635 or Heathkit m ode l
10·18 o r 10·1 2 oscillosco pe. A so want g ood portable
tube tester. Glenn Anderson, 1100 New Je rsey Ave.,
Pine Beach, N .J . 0 8 74 1.

SALE: NCX·20 0 80-10 xcvr w ith NCXA spea ker PS
console. H ave t o go t o college! Excellent condx-no
scratch es . $ 300 com p let e. Thomas Nail, W A2 BC K, 9 6
Fairhaven Dr., Buffalo , N .Y. 14225.

SELL: QST 19 22 thru 1944-1923 miss ing . Good con­
dition . Best o ffe r . K4HT, Box 446, Fairhope, A I.
36532.

ATTENTIO N : H eath HW·1 6. spkr, m anual, xtats f or
sale , $1 00 in pe rfect concx. wkrd 47 st at es . 3 5 ccun­
tr ies . W ant quad an t in fo, ant t ype . J . Bym, 12 5
Buckwood Dr., Richmnd . Ky. 40475 .

POSTAL EM PLOYEES- Act ive and retired . Nationa l
net opens Tue. t h ru Sat . 0330Z 3 597 kHz. For info
cont act W8QCU.

SELL: Brand new Ga laxy GT·5SO t ra nsce iv er, AC
s up p ly, SC 550 sp eake r, 2 5 KC. calibra t or. Factory
sea led ca rto n . $47 5.00 . WA9HRN, Cra ig Pitcher, 580
C rooked l ane, Barri ngton . III. 600 10 .

SELL: Collins S line 755 3 .B; 32S-3; 31 2B-4 Stat ion
cont rol ; 516f ·2 pwr s u p p ly. H igh serial , mint condx .
Origina l ca rtons $1,09 5. J . B . Rob ison, 24 11 Metz ,
Houston, Texa s 770 34 .

FO R SALE: Eld ic o SSB· I00 MIL Gene ral coverage SB
Xmtr . N eeds mino r repair $1 25.00 . K5ENl, Ed Block ,
Grandview, T exa s 760 50 .

WANT ED : OX sc hedu les o n 80 meter CWoWrite W 2KF,
309 Cherry Hill B lvd ., Cherry H il l , N .J . 0 80 34.

SELL: Dra ke R4 -A $27 5 Globe Scout $ 25.-;R"k-:-h" a-:-,""d
Harker, WA7DOK, 27 11 Kincaid, Eugene, Ore. 97405.

H EA TH SB-200. 300, 400 Halli SX·7 1 rcvr, new
4·1 000 A tube, Swa n 240 xcvr wi t h 12v. m obile p .s .,
M osely beam and rota to r . Estate sa le . W yman, 4453
Via Pinzon , Palos Vo rdes Est ., Ca li f . 904 72.

SELL: ART·13 tra ns m itter wit h maintena nce m anual ,
plug s, spare 813, 8 11's. You pa y sh ipping. K9KRW.
Box 43 6, Highland Pa rk , Ill inoi s.

VALIANT II, F.W., N ew tubes, 3 B28's , like new ­
$115 .00. WA50ZP, 314 E. Main, A d a, O kla.

SELL: HQI05TR Transmit 10 M or CB, receive .55­
30 MC with amateur bandspread . $1 00 FOB. Sag.
Loomis , 4328 St at e , Sagin aw, M ic h . 48603 .

FO R SALE: Drake 2 ·NT . Exc e ll en t co nd it io n . Fi rs t
$90 t akes it . W rite o r call. Ed Benso n, 2 16-16 8 5th
Ave ., H ol l i s H ills , N .Y . 11427.

A N / PRC-25 (-17), AM·430 6/GRC, AN /ARC 131 , AN /
VRC·1 2 wanted in good cond e. Wi ll a r range pick-up.
S MOAAK, Bo x 12. Bromma 1, Sweden.

SELL: Cli ff Dwelle r 40·80, unused . assembled , 100
f eet PWR cab le-$75.00. Mark-20 M KW D ipole , new
condx-$ 16.00. K2HNB, PY 6-9595; 57 Meet ing l ane,
Hick sv ille, N .Y. 11801.

12 Volt DC t o 11 5 v olt AC power pack HE 50-10 meter
transceiver OX 100 Transmitter, H eath 2 meter
(Tow er) , 500 watt RCA. Mo d . Xfmer. 813 Tubes-and
m ore. E. Smih, 2 Geoffery Av e., Syosset , N .R . 1179 1.

WANTED: M anua l fo r M odel 15 or 19 teletype TM
11·22 15, TM11 -2 21 6 . For Sale : 2 50th Eimac t u be $1 0 .
Heard S. Lowery, 9 15 Madison Street, M a nc heste r.
Tenn . 3 73 55.

WAN T ED : Re asonably priced Triband Beam. L.
Julien . K9DEY, 711 S. Euclid Ave ., V i ll a Park, II I.
60 181.

COLLINS S LINE FOR SAL E: 7 5S38, 3 2S3, Pwr suppl y
a nd station cont ro l, h igh Se r number, Ex. condx .
WAOGUN. 23 1 So . Jas m ine Street . Denver, Colo.
80222.

RTTY FSK, SSB, AM. CW, FM, all in this like-new
HX·500. Also for sa lem BC-221 , Mosley CM-1. W7D I.
6633 E. Pal o Verde Lane. Scottsdale. Az . 8 5253.

R. F. D ISTORTION IND ICATOR P & H M odel 0 1· 1 wi th
two-tone osci l lato r. Li ke new. $75.00. Glen Ric h ie, 643
Diamond Rd .. Salem, Virgin ia 24 153.

HAM TRANSI STOR S REW OU N D, us ing hi t em perature
w ire and insulation . Jess Price , W4 CU . 4 11 Gunby
Ave ., Orlando. Fla . 3280 1.

FOR SALE: GCI ·A Heath M ohic an Rece iver with A.C .
& B attery power s up p lies & m anua l. $80 .00. P.P_
WA2NNO. S. M . Burkha rd . 367 West B ro adw ay Ave.,
Watertown. N .Y. 13601.

WANTED: "J" Co il <50- 100 kc) f or HRO-7. Send price.
Sar roug Turner, W JWQM. P.O . Bo x 806, Rosenberg.
Texas 77471.

FOR SALE: Ge ne ra l coverage receiver S P600 JX
$175.00 . S. El mer. 3479 xersdete Rd ., Clevela nd ,
Oh io 441 24.

TRADE: Sp ra g u e Tel o hm ik e TO·4 Cap, ana lyzer,
WANT: DX·60 o r HW·1 6. M . V . Su lfridge, W N4N PK.
2 133 N orvell Dr., Knoxville , Tenn. 3 79 16.

JOHN SON MATCHBOX 250-23 ·3 SWR brid ge $75;
vtb roctes vibro.keyer $1 2; M&M electroni c ke yer
EK· l $25; Dow Key DK6O-2C DPDT a uxi l ia ry c o ntact s
$1 2 . W ill s h ip . WB 2CKU. 7 Bowen Pl ace, Stony
Brook , N .Y. 11790 .

FOR SALE: ARC/ 5·T28 su rplus xm t r 100 t o 156 M ·Z.
Un-m od if ied . Com p let e wit h tubes a nd plug . $35.00.
Joe V. W right , W 5AQN. Box 131 6, Roc k po rt , Texas.
18382.

FOR SALE: GE Spacer 2 m et e r t ra nsc eiv e r in g ood
condit ion, $ 50.00 FO B o r will sw ap f o r Swan DC
Power su p p ly . R. Doro ugh, W 5D PN, 11 7 Pecan St reet ,
Terrell, Texas 75160.

SEL L: Gaso line driven AC generator 3 to 4 KVA $150
8uy 75 A4 2 .lkc f ilt er o ld rad ios . John Sm ith, 1924
Do lphin Blvd ., St . Petersburg , Florida 33107.

WANT ED : Last issu e o f QST t o com p let e m y personal
co llect io n , May 191 6. An y reasona ble price p aid .
K2 EEK. CQ M ag azi ne, 14 Vanderventer Ave., Port
Wa sh ington, L. l. , N .Y. 11050 .

LINEAR AMP 800 watts PEP. Mfg. b y P&H CO.
lC 400 C w / t u bes. Exce llen t cond o Send c heck $75
wi l l s h ip p repaid . W OZB, 12331 Conway Rd .• Creve
Coeu r, Mo . 63141.

PLEASE sell or lend me construct ion /ope rati ng
m a n ua l for Vik ing I. W . W. Hteh te. 4322 O 'Kane Ct .,
Fort George Meade, M D 20 755.

WANT ED: Koda k 7" f3 .5 p roject ion lens (Ekt anon f o r
slide pro jector). W 2FZE. 1269 Chestnut St ., Rosell e,
N .J . 01203.

A RT- 13 Xmitter. l ike n ew. use xte r mike & ada ptor for
xtat control. $ 50 . W 3FGE. 8-E Southwa y, Greenbelt,
M d . 20 770 .

SAL E OR TRADE: Sylva nia V·4 00 eCTV came ra . li ke
new w / 4 lens & turret $1 9 5. Wm . Sakal . W 2KJF, 62
Bacon H i l l Rd .• Pl eas antv ill e, N .Y. 10570 .

FO R SALE: Hy ·Gain 6 m t r, 6 element beam-$ 19 .9 5;
AR·22 roto r-75' wire-$ 19 .9 5. Good cond x. Gef fner,
48 Park Av e.. E. M errick . N .Y .

WANT (LA area) St e reo deck: 3 motors-3 or more
heads. Lifters , 10% " capaci ty. 2 speeds 7 '1.. ips
down . Meters, cou nt e r & ea s y edit. W6YAT , 2309
V ista Gordo Dr.. Los Angeles , Ca lif. 90026 .

CANADIANS: Com p lete a mateu r equipment service .
Lic 'd techn ic ian , full y eq uip ped, kits w ired. Bob
Franse n. VE6TW, Box 197, Sherwood Park , A lta .
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SELL: Wireless & electrical cyclopedia. Catalog #18.
Electro Importing Co., 233 Fulton St., N.Y.C. 2nd
Edition 1917. Ray Howe, 1412 Bush St., Red Wing.
Minn. 55066. •
SWAN 350 (lat e) new finals $235. or best offer, 117xc
supply $65., both $285. Excellent ccndx. R. H. Odom,
Jr.• 1410 Converse Ave., Fayetteville. N.C. 28303.

WANTED: Two pilot super-WASP Dials and Esc ut­
cheons, Also QST for October 1954. W8FX. 27209 W.
Six M ile Road, Det roit, M ich. 48240.

HISTORICAL COLLECTION Needs old QS L's, cor­
respondence , etc . from lXM. IMX and WIMX. M.I .T.
Rad io Society. WIMX, Bo)( 558, 3 Am es Street,
Cambridge, Mass. 02139.

BRAND NEW oil filled condensers: 2-20MFD/3000VDC
$15.00 each: 5·50MFD/lOOOVDC $6.00 each all items
plus postage. Bill Hayward, 3408 Monterey, St.
Joseph. Missouri 64507.•

SELL OR TRADE: New Swan 350C won at Hamfest­
do not use-$315.00. Johnson Navigator-excellent­
$70.00. Ranger- $60.00. Stamp for list. Want - 75A2.
J. R. Shank, 21 Terrace Lane, Eliza bethtown, Pa.
17022.

1 MC. Freq. counter-Berke ley 6-place digital read­
out . Shipped PREPAID In U.S. $225. or best offer.
Jim Cooper, W2BVE, POB 73. Paramus, N.J. 07652.

FOR THE HAM HI-FI BUFF . • • Complete Bound vol­
umes AUDIO Engineering /Audio May 1947·Decem ber
1965 19 volumes $200.00. FOB my QTH . Edgar
Newman, 217 New York Avenue. Massapequa Park,
N .Y. 11762.

FOR SALE: Ranger II good 7 yr. old. bought new-l
owner. $100.00. Chas. Hettinger. 1753 E. Grand
Escondado, Calif. 92025.

FOR SALE: OX 60 75 W X/TTER in gud condition.
Also a Mosley Vertica l for 10-15-20 and 40 meters
both $65.00 dollars. Local deal p refer red. Call or
write WB2N DS, 16 Fan e Court, Brook lyn. N.Y. 11229 .

WANTED: Ham transmitting and receiving acces­
sories for cash. W811T, 281 Jenny Lane. Dayan, Ohio
45459.

HALL HT-40 Xmtr like new not a kit . $50.00. A. E.
Wilson, East Brewster. Mass.

N EW TUNAVERTER 1450X, 144.148 Mhz. ARC Model
R·19, 118-148 Mhz. mint. R. Selleck, 23311 Iris Ave.,
Torrance. Calif. 90505.

VHF, Hallicrafters HA·2. HA·6 transverters with power
suppty, Mint condition, $250. K2VRU, 88 Montclair
Dr., Rochester , N.Y. 146 17.

FOR SALE: Ham m a rlund HQ 129 X. in really f ine
condition wit h matching speaker. New Tubes-entire
set . $75. Writ e Box 201, Elmont, N.Y.

FOR SALE: Cabinet Racks with doors. 22- x 22- x
76-. over 6 ft. of 19- panel space. Good condition .
No shipping. $30.00 each W4JSC, Box 150 13. Tampa.
Fla . 33614.

WILL TRADE SR·46 exc. condition with 4 crystals
mike & filter for either a Valliant 1 or Apache TXl
in work ing condition. Write WA8UQX, Harpers Ferry.
W. Va.

CLEGG ZEUS fine condition $275. Clegg Thor 6 with
AC PIS $140. LA-6 Het Freq. Meter lQO.500 Mc .0 1%
good $75. Gen Radio Output power Meter type 1840-A
very good $65. P. Reid , 1500 N. Atlantic Ave., Cocoa
Beach, Fla . 3293 1.

FOR SALE: 12 Large Clear plastic lead-Ac id storage
battery cells, 24 vo lts, 480 ampere-hours like new.
Gourd £T-9 only $250.00. How ard S. long, Box 111 55,
Denver, Co lo. 80211.

TELETYPE MODEL 31·KSR portable. Very tiny. weighs
under 20 pounds. Like new, extre nice. $495. Kl VTM.
Box 103. Sherborn. Mass. 01770.

FOR SALE: DX-l00 xmitter $50.00 needs minor repair
(No grid current). 40 ft . Tilt tower, wonder post
$50.00. R. Salaar, 914 So. Indiana. Mercedes. Tex.
78570.

SELL: Jennings UCS300 Vac variables w/tum Head­
$30; Hewlett-Packard AC-4 indicating plug-in Decades
$5; Digital counters-$40. H I P 560A Dig it al p rinters.
$100 G. R. Tram m ell , 1507 White Oak Ct., Mart ins·

• •VIlle. Va . 24112.

RTTY INFORMATION for the Am ateu r Interest ed In
RTIV. F. DeMotte, P.O. Box 6047, Daytona Beach.
Florida 32022.

ATTN: Coin collector Hams. Need U.S. Type coins.
Send S.A.S.E. for info. C. N. Zomes, W9TAL. 15309
Oak Street. Oak Forest. III. 60452.

SELL: SSB RIG homebrew, 100 watts complete with
power supply, Collins Pte, scope, R. Mendelson,
W20KO. 27 Somerset PI.• Murray Hill, NJ.

FOR SALE: 75S-3 Collins receiver, good condition.
almost mint. Also 323-S transmitter in very good can.
dition, almost mint. Power supply. cabling for bot h to
go along with sale. Interested pa rty should contact
setter at 242 Kingsland Ave., Brooklyn 11222. Will
sell for $900.00.

SELL: Mint OX·6OB, H R.I0B, SWR Mtr. 16 xtats, key,
many extras. guaranteed. $160. WAIJFG, 120 Oak
Tree Dr., N. Kingstown. R.1. 02852.

SELL: Challanger: Ranger I: HW.120X; HQ.129X: Eico
720: FBXA: SW3 : Knight T50: LM18: Fred Brow n.
157 Walsh Street, Medford, Mass. 02155.

SELL: 51J·3 /R·388. Rough, but works. extra PTO in·
c1uded $180. Collins SM -2 micro phone $16. F455Y2-1
Mech filter (S Line) . R. H. Odom, 1410 Converse.
Fayetteville, N.C. 28303.

GONSEl 6M 500W Linear $165: 2M 225W $95; Halli­
crafters S-37 2M AM /FM Receiver $75: Drake 2 BQ.
$25: 2AC $9: New Bird #43; t rade list SASE. W4API,
80)( 4095, Arl ington, Vi rg in ia 22204.

VIKING RANGER- 75 Watt VFO. Lafayette Communic.
Rcvr. Gotham 10 mtr. 4el. beam-$ 115. WA2WYH,
Brooklyn. N.Y. Tel : 648-2078.

NEW: P&H PS. lOOOB lOOOV 1 A mobile supply $ 10 5.
813's 10.00 new RCA 829B's 9.00 ea. BC453B new
15. new 459A 10.00 FOB W9KAJ, Rt 4. Box 599.
Delavan. Wi. 53115_

WANTED: Good used Quad or beam similiar to TA·33
Jr. Also GT·550 VOX ES cal. WAOYVR, Dale Derm ott,
103 W. 4th Street, lamar. Mo. 64759.

FOR SALE: Heath HW32A, HP-23-HP·13 xtal ca lib .
Microphone-HS-24 spkr. Hustler 20 mtr an t . $190.00.
Bill Jecrow. KIQMV., 783 Center Street, Ludlow , Ma.
01056.
WANTED FOR RESTORING PU RPOSES, 2 Crosley 3­
dials, 1 Federal No.2. 2 inch dial 1/4- shaft, 3 Gube
tube socket for 01A tubes 2 Cube audio transfo rmers
for CR9 . DeForest Unit Panels. tandem variable con­
denser for Kennedy 220 receiver. G. Angle , KOTAM,
Clear lake, S. Oak. 57226.
SELL: Knight R-l00A rcvr. pius S-meter. $80. Knight
T.150A xmtr, $80. Both vy gud condx . New Eico 730
mod., $60. SAVE, complete rig. $200. WA9PQM, 1101
W. Ridge Rd., Hobart , Indiana 46342.

ESTATE SALE: Three complete Collins setups, owned
by late Or. Sam Cosnov, include 75A4. KWS.l, 30ll.
KWM2. etc. with all accessories plus new tower and
beam. Equipment now stored at W6AG and priced
right for fast sale. SASE fo r complete list wit h prices
asked. 213-764-4401.
SELL: SB-34 with SBE mike and xtal cali b . $260.
Valiant' F.W. exceuent cond o W6DJI. 3748 Floresta
Way, Los Angeles. Calif. 90043.

PERFECT CONDIT ION HT37 $150.00 W2TXV, Kelly. 8
Promenade. Glen Head. N.Y. 11545.
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MODEL V.7A Vacuum tube vo lt meter-AQ audio osci l­
lat o r- Mode l OM-I Osci lloscope-all in mint condl­
t ion . Best offer. J . Lundy, WA5B M M, Bo x 26, Deming,
New Mexico 88030.

FOR SALE: KWM.2, 30L- 1, 5 16F-2, A.C. supply. All for
$1 ,150.00. All in m int condit ion. John Sypek, 28
Mercedes St reet, Ch icopee Falls, Mass.

EICO 753 Xcvr with 751 and 7 17 keyer. WAS. WAC,
DXCC 120 with this r ig . Best offers gets it. WA5JWU,
1836 5 . Woodh aven, Baton Rouge, La.

SELL: Co lli ns·32S1-$370; R4A-$275, M S4-$20, AC4
D rake $70, 7553-222. 1 f ilte r $380. BT I·LK2000 $500
w ith 4·1000, HW-32 $75. F. L Baker, W8QJR, Box 546,
McComb Ohio 45858.

NC98 & sp eak er $50 trade HT37 & NC270 for t ra ns,
ceiver-equal va lue. K. C. Connell , K5DZP, 3020 San
Anton io , Te x. 76901. .

WANTED: Ham M and Prop Pitch rotators . Se ll:
Wagner Plate Xfmers 3600-0·3600 volt s at 1 am p $25;
1 1/ 2 AMP $35; All 110 / 220 Pri m aries . WOAIH, Pau l
B ittner, 8 14 4th Street 5 , Virginia, Minn. 55792.

FOR SALE: Drak e 2·C and 2·CQ w it h accessor ies.
$200. Drake 2-NT w ith c rysta ls: $100 . 6 months old ,
excellent condit ion, m ust sel l. WN 21ZS, How ard
Robi n , 39-04 All wood Place. Fai r Law n. N.J . 07410.

LAMPKI N 10 5-B f requency Meter covers al l Ham ,
C. B., and commercia l Channels up t o 500 M .C. like
new $1 50. W. J . Dav is , 4434 Jose ie Ave., Lak ewood,
Ca lif _ 90713.

FOR SALE: Th e Fabulous Polycom 62 B w /ac & e c
m ike and m anual. Ex. cond o Wi ll Sh ip , u pa y. Also
cush craft 6 /2 zip beam new $10.00. R. N . Coan,
W3CPU , 1513 Fa rlow Ave ., Crofton, Md. 2 11 13 .

FOR SALE: Very good o X-I00 $50.00. WA3 EIP, Dennis
Quinn , 88 Wood row Cou rt , Sha ron, Pa . 16146.

TG34 Code Mach. W /Tap es; TCS14 rcv r & xmt r; GRC
Batt Rcv r; Heat h T3 Sig T racer; 11778 Tube test er;
WA4HPY, 1208 E. W r ight Rd ., Greenv ille , NC. 27834.

NATIONAL RADIO IN STITUTE Com mu nications
Course t ransmitter wit h n / s and m anuals . Never
used. $55 prepa id. W. L Patterson, 5930 Denver St .
NE, St . Petersburg, Fla . 33703.

FOR SALE: Pwr . xm r. 950 V. at 500 M il - 6 .3 v at 2A
5V at 6A. 6" x 7 " sea led u n it . $1 0.00 p lus sh i pp ing.
V. A. Pet ry, 3010 w . 1st Street, Spri ngfield, Ohio
45504.

TRADE: Pair Fanon FCB·5A w I t's ma ny t ubes (TV and
old ies) pwr. xtrne rs. Admi ra l stereo w /spkrs -needs
work . Want Swr m eter , GDM w iman., nov . xt ats, D.
Wat so n , Sta r Rt ., Northport. Ala. 35476.

WANTED: SB601. Cash or t rade. W3MSN, 5400
Boulder Dr., Oxon Hill. Md, 2002 1.

WANTED: B & W Model 850A induct or assembly.
Sta te condition and terms. A. C. Eme rald , 8956 Sw at.
low Ave., Founta i n Va lley, Ca li f . 92708.

NCX·5 MK II , NC X-A. XC U·27 $435; CSB-I Ol $1 60;
HT-32A $225; 755·3 Oon Burns, 4410 Reading Rd.,
Dayton. Oh io 45420.

WANTED: BC 639 receiver tu nes 100-156 mc w ith
pow er supply good condx. Vernon Mansfield, Cum­
berland Cente r, Me. 0402 1.

CE 20 A, mint cond o wit h BC 458 VFO and m anua l
$90.00 or trade fo r linear. D. L Eanes. Dna , West
Virg i n ia . 25545.

HEATH SB-30 1, 5 8·401, SB·630, SB·600 for sale. Sell
com plete p ack age. $ 560.00 or sepa ra tely. Mint condx.
W 6J EI, 2225 Gehringer Dr., Concord , Cal if . 9 4520.

WILL SWAP; Heath Apache t ransmitte r in mint con­
dit ion for Heath HW 12 t ransceiver . Also wa nt ed, dial
for grandfat her rack-type HRO receiver. John Mer ri tt ,
WA4 SKS, 5103 Hewitt Dr.• Fayetteville , N.C.

FOR SALE: 6 M FM set, GE, converted. wit h xtats . and
manuals. $45 FOB. Loom is, 4328 State Road. Sag­
inaw , Mich . 48603.

WANTED: Lak eshore Bandhopper VFO. State price
and condition . W9TQR, Feli x S. Anderson, 53 57 N.
Bowma nville Ave., Chicago, II I. 60625.

HAM TRANSFORMERS REWOUND, Us ing Hi t em p era­
t ure wire and insulation. Jess Price, W4CU . 4 11
Gun by Ave., Orlando, Fla . 3280 1.

FOR SALE: CE 200V seria l No. E-1342. Recent f actory
overh au l. Original owner, ma nual and carton . No
modification . $350.00. Dr. F. P. Poty licki, W8EMZ.
2223 Chestnut Rd ., Seven Hills, Oh io 44 131.

SEN D YOUR disca rded ca ll books & handbooks for
han d icapped hams' club t o d ist ri bute t o its mem bers.
A. Her ridge. G31DG, 96 George St reet. Bas ingst oke,
Hant s, England.

CANADIANS: Com p lete eq u ipment service, f u lly
equ ipped, gcv't l ic ' d t echnician, kits serv'd . Bob
Fransen, VE6TW , Box 197, Sherwood Park, A lta .

WILL PAY $30 p lus shipp ing for work ing model 15
rtt y printer. Send in fo to KOWTS, J . Schrimsher. 7004
N .W . Hwy. 9 . K.C., Mo. 64152.

RrrY: CV-89 Telet ype converte r, good cond it ion . $175
(w ill include ma nual) . M·14 T.D. $25, M14 t yping
re perl- $35. J i m Cooper, 834 Palmer Ave., May wood.
N.J . 17607.

WANTED: To buy, bor row : Schemat ic or m anual f o r
p rec ision appara t us Co. ocscilloscope, model ES- '
SODA. Ma rty Feen ey, KI0YB, 38 Howard St reet ,
Port lan d, Maine.

TUBE & transisto r t ester Eico Model 666- l ike new ­
$25. W8RHZ, 9 718 Liberty Rd ., Twinsbu rg , Oh. 44087.

FM GEAR: GE yase FI·33 $200, P-33BAM portable
$1 25., both on .34-.94/.9 4-.9 4. R. Zach, 33 Pike Place,
RFD·4, Mahopac, N.Y. 10541.

COLLINS 3 10·8 ·3 nominal 20 watt exc it er/ transm itter
pa rt ia lly converted but sti ll op era b le, w /inst r uction
book & convers ion inst ruct ions - $50 FOB. W2RPZ, E.
Newma n, 2 17 New York Ave ., Massapeq u a Pk., N.Y.
1176?

FOR SALE: New m atched d iodes for 20A $3.50 pp.
Tel-Trol 12V negative trans. v ib rato r $5. pp. W3MSN,
5400 Bou lder Dr., Oxon Hill , Md. 2002 1.

CANADIAN receive r. Nation a l NC303 w /spea ker & 2
met er converter- $350. Transmitte r Heath SB400­
$350 . H W30 fam ous Heath lunc h box t our w /tuning
m eter, mi ke & on e c ryst a l - $50. Parts f o r T ri-b and 2
element quad, 8 fiberg lass arm s, 2 sp iders & boom­
$30. C. W . Dean, RR 1 River Rd., N tagere-on-the.
La ke, On t .• Canada.

WANTED: DR-30 with PI S, m int , will pay going price.
Also need TMC·GSB-l. W . G. Ma rtin , Bo x 1304, Hq 5
Air Force A PO Sa n Fran. 96525.

SELL: 10 years QST 195 1 to 1960 - $20; 3 el 20 mtr
beam-$30. M. A. Geo rge, 35 Ridgew ay Ave., Pitts­
fi el d , Mass. 0 120 1.

LINEAR CHASIS 1 kw. w it h 8 10 tubes $1 5. W3 KG,
4 Kn ox Rve., Monessen, Pa. 15062.

SELL: GL872GE receifie rs tubes-used. look and work
l ike new . Guarant eed. Harper Rich ards , East St reet .
Argy le, N.Y. 12809 .

FOR SALE: Gontham 15 meter beam $ 10.00. WODZC.
Thom p son , Iowa.

WANTED TO BUY KWS-l & 75A4 cash deal & m ust
be in hundred m ile radiu s , a lso used 40 m et er b eam .
J . Gordon , WBHBQ. Bo x G, Moun dsville, W.V. 260 4 1.

KITS BUILT and repa i red : All wo rk done by experi­
enced bu ilders w /a m ateu rs and commercial p hone
licenses . W rite for details . C.C.C. Ind. Lab s.• 7235
Hunters Branch Dr., Atlanta, Ga. 30328.
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BUI LDERS: Send f o r l ist of H i power f in a l and power
supply parts-Save! W6RW, Mace, 8600 Skyl ine Dr.,
L.A. 90046.

FOR SA LE: Excellent H X20 SSB transmi tter & H.B .
supply $1 10; SX96-$80.00, t ogether $175.00. W8DWJ,
500 Norway Ave.. Cinc innati , Ohio 4 5229,

RTTY INFORMATION for the Amateur int e rest ed in
RTTY, F. DeMotte , P.O. Box 6047 , Daytona Beach .
Florida 32022.

TRADE: Com co table rack 450 FG. Exciter 100 w amp.
rec . rem ote control unit. For 2m t ransce ive r. J . W.
Wap les . Rt . 3 , Box 612 . Deland. Fla . 32720.

WANTED: Manua l for General Electronic Oist. Co . of
N .Y . Model 200 Signal generator. A. M. Gu s Goings.
WA4CPL, P.O. Box 119 5. Taua res. Fl a. 32778.

SE LL: Kn ight TR-108 . z- rneter am transce iver, 12vdc /
115va c ; Kn ight T- 150A, 80·6 meters. cw /a m . vfo;
Globe Scout 65B, 160 -10 meters. cw /am. Ray Craw­
ford , W4VRO. 71 20 Kingsbury Circ le , Tam pa, Fla .
33 610.

COLLIN S T.C.S. Rec- I /z500 kc t o 12 m c.w/ a c supply
-$45. U pa y shi pp ing. Want Match box. K4VCP. 2 53 7.
Cannady Rd., N.L. Roanoke. Va . 240 12 .

TRANSOCEANIC Zenith portab le. model H 500 . ac-dc .
batte ry, 7 bands. bc-3 1 m c, m anua l. extra t u bes , exc .
conde. Best offer. W2AS I 15 Kensi ngt on Oval , Isle o f
Sans Souct . Davenport Neck , New Roche lle. N .Y .
1080 5.

SE LL OR TRADE: Gonset 6 meter Com m l I B perfect .
OX 35, Scou t 6 5A . Old H atucret t ers re cvr made early
thi rti es. miscel xt at s all freq s. Want Johnson Match
box 275W. W810 R. 5163 Brown Rd .. RFD 1. Lake
Odessa. Mi. 48849 .

SE LL: Squires-Sanders SS·lR rcvr w /SS · I S norse
s i lencer & man ual s . Vy gd Co nd o$38 5. K8AGO, 150 30
B radner Rd., Pl ymouth , M i. 48 170 .

FOR SAL E: Complete m ode l 19 Telet ype w ltyp ing
reoe-t. W2JAV TU w /t ocat loop. pick up on ly .
WA8CKT. 662 W. Lin co ln St.. care . Mi. 48723.

WANTED : Manua l fo r Hammarland H QI 00 . also want
4x 5 or 5x7 view cam era, w I or w lo lens. Wm . 'rer c .
1616 Jay Lane. Green Ba y, Wisc . 54304.

WANTED : Inst ruct ion m anual . new ro ll-cha rt and
u p d at ing in fo for H ickok Model 600 tube tester. J .
W il son . WA8CKB, 10755 Thornv iew Dr.• Sharonvi lle,
Ohio . 45241.

SE LL: VFO 80 m t rs desc r ibed in Dec . 67 CQ $15.
Linear 750W descri bed in Mar / Apr 64 CQ t o H VY t o
shi p $75. & 40 m t r m obile cw- $20 . W6BLZ. 52 8
Co l im a St ., La Jo l la . Cali f . 92037.

FOR SAL E: Lafayette HA3 50 - $ 50 . pp. Albert Hale. Rt .
2 , Boise . Idaho 83702.
WANT ED: R M;'E;::-'s~'~n~g~'e2S~'d~e~b~a""-n~d-s~e~l~e~c~to~,~m-O~d~e~I ~5~3~Oo-l.
Paul Hen ry, W8BPK . ROl , Box 247, To ronto. Ohio
43964.

SELL: Johnson Vik Cha llanger xm itter-$50. La fa yette
H E·30 receiver- $4 5. HE·56 6m converte r. Ut ic a 650A
6m xce iver-$1 25. R. krakeuer . 199 S. Allen St.,
A lb any. N .Y. 12208 .

WANTED: H eath Tow er, state pri ce, must be in good
condit ion . Robert Tat e, 363·lOth Avenue, San Fran­
c isco . Cali f . 94 118.
CLEANING S-H-A-C"K'--;L" ':Cst" f"o-=-, ' S'"A" S-E-.- O-X-· I-OO-. R--:-3-S8- .
ESSCO T U. Kw Amps. Scope, RTTY's . Exp. gear. J .
Br ink . POB 3734. Fayettevi lle. N .C. 2830 5.

WANTED: Tekt ron ix scope 50 2, 3 10. 530 or 540 series
any c ond x. H ave Elmac A F68. 80·6 VFO AM / CW mint
et c . s el l o r trade. K2 LC S. 163 Ledg ewood Cir.,
Rocheste r. N .Y. 1461 5 .

FOR SALE: Joh nson Viking Va l ian t . CE·20A Both re a l
nice . WAOKLC. 31 5 East 20 Grand Island . Nebr.
6880 1.

HALLICRAFTERS SR46A & HA26. in fa ctory c arto n .
$1 25 plus sh ip pi ng. WA 5WGO. 49 11 Western Street ,
New Orl eans. La . 7012 2.

L ETS TRADE: W ill trade one new 4·1 000A tube fo r
ei t her the Heat h k it s HQ 10 Spect ru m Mo ni tor Scope
o r t he RM ·23 Pre-Se lector. Contact Everett C . Collin .
WA30VO . 2029 Ea st Lanvate Street. Baltimore. Mary­
land 2 1213.

CAN ADI ANS: Complet e amateur equipment service .
Lic'd technician . fu lly equipped . k it s wired . Bob Fran­
sen. VE6TW. Box 19 7, Sherwood Park . Alta .

SALE: Col li ns 35 1·D2 M obile Mt . . PM 2. portable pwr
suppy & CC2 & Cables $1 25. Brother Matseed.
Ca lvert Hal l Co llege. Towson, Md. 21204.

TRADE OR SELL: One Be rk ley Ele ctron ic counter
m od e l 55 10 with m anual. 304th tubes 304 TL t u bes
want good clean receiver such as a Drake 28. Bob
Wa gner. Box 58 2, Fa irv iew. New Mexico 87 532.

ROCK·HOU NDS: Would you be in t e res ted in an in­
form al da ily o r weekly a ir g et- t oget he r? Contact
K4iv b y ca rd or SSB on 14 .245. Robert W. Fie ld .
RR = 2. Owensboro. Ky . 42301.

FOR SALE : KWM 2. 516F2. 3 1285. 30Ll . R390A,
SW240. ACPS. TCU Conso le, $ 225. M ov ie c am era .
B&H 200EE. Case . $1 50 . 3 12A l spkr/ cont (75A4).
$3 5. J . W. Craig . WIFBG. 29 Sherborne Ave ., Po rt ­
m outh. New Ham p sh ire 03 801.

FOR SAL E: 6 met e r Btack-wtdow transce iver . 110
volt. $1 00 00 . o r ma ke offer. Will trade o f 2 meter
tran sce ive r, o r ? W6G OU. Beverl y H i ll s . Cal. 902 12.

N OVICE: Heath OX60 $ 55. Tower $25. Cal if. on ly .
Con tact W6RLN . K. C. Jones. 61 72 Gumm Dr., H u nt­
i ngton Beach. Cal if .

SWAP for TA·33 JR M osley Beam . 3 X 4·6 5A . 2 x
829 B . Trafo 1250 ·0·1 250 0 .3A 4X4 MN . P.D.B . 72 19,
Haifa . Is rae l.

FOR SALE: A l shape Hallicrafters SX146 with .5kc
f ilte r. $170 .00 . Kn ight T60 , $3 2.00. Both $ 189 .00 . R.
H arri son. 47 5 S.W. 150 Ave .• Beaverton . Oregon
97005.

NEED Tex as o r Gregg County? Fer sked on 15 meter
CWo W rite WN 5YDB. Mark Waldman . 308 H orseshoe.
Ki lgore , Texas 75662.

WANT ED HW12. HW1 6. Da maged or not working ok
if p ri ce re asonable . WA4BXZ, 3005 Cliffs ide Rd ..
Kingsport . Tenn . 37664 .

FOR SAL E: Comp let e mob ile st at ion . Swan 140 w i
man u al. 350 watt p .s ., Hustle r ant . bumper mt and
ptt mike . $140 t akes a ll. WA 6FXV. 10 259 A insworth
Dr., Cupertino . Ca l if. 950 14.

SELL: Drake R4·A perfect $275, Globe Scout Xm iter
$25. R. H arker, WA7DOK. 27 11 Kincaid . Eugene. Ore.
9 7405.

FOR SA LE: Ham m arlund HQ 170. ex ce llent condition .
Best o ffer . L G. Mumm. 72 67 W. Cod y C irc le . M i lw .,
Wis . 53223.

SELL mint condx DX 60B. HR·I 0B, ke y. 11 xtets .
ext ras . Sh ip for $1 50 . WAlJ FG. Jay, 120 Oa k T ree
Dr.. N . Kingstown. R.1. 02852.

WANTED : Novice c rysta ls. At reasonable price. Ed
ve e. 1894 3 1st Ave .. S.F.. Ca l if. 9 4 122.

WA NTED: IREtl EEE Profess ional Group T ransact ions .
Advi se issues avail ab le. W4YHO. 6800 H am p shire
Roa d. M cLean. Virgin ia 22101 .

WANTED: Manua l for General Electronic Dist . Co .
New York Mo del 200 Signal Generator. A. M. 'Gus '
Goi ngs . WA4CPL, P.O. Box 1195 . Tava res , Fla . 32778 .

OLD OLD TIMERS CLUB welcomes any am at eu r t o
join if you have been l icen sed fo r forty years . Send
you r QSL ca rd for applicat ion t o Chas. W. Boeget,
J r ., WOCVU . 150 0 Center Po int Road . N .E., Ced ar
Rapids . Iowa 52402.
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The performance line .. .
wit h a material d ifference!

elrex_
PREFERRED AND SPE CI FIED WDRLD ·WIDE BY
COMMUNI CATION ENGINEERS AND ADVANC ED AMATEURS
Don 't settle for anythinl less than the vel)' best! Use relrea Communica­
tion prOducts - for long lasting optimum performance and value!
FREE • • • Tech data and pr icing cata logs describini off·the-sh elf and cus­
tom-built antennas, sl s lems, " rnvertee -vee klts" oS, towers, mono-poles
and renere " Berthas' .
For commercial and mili tary applications write for CM 69 •• • for amateur
ap plications write for Pl 69.

.\SSUlT PARK,

,,(W Jusn 07712, U.S.A.

OTHEIl KITS, I'l...AI6 Nfl (Dll'()oENT PAlITS ALSO AVAllJaLE.

FREE catalog upon request.

Dakota Cit . Nebr. 68731

• CONNlen TO ANTINNA nl.MlNAL5 Of ANT TV SIf WITHOUf MODIACAnON.
• COMf'lI1'UT HI.f-(ONTAINID N'ClUDING 'OWflt suPPlY_ANClDlIlD ..LUM ........ (.AUIaT.

• HIGH ....fOllMANCI. nl.AIGHTFOItWARD ClttCUlflT-NIW IMPIOVIO MOOU.

, / .---.. ---7
A TV R esearch

C:o: - ~ >,

PHOSE 0 1" IVRITE TODAY-Dia l 402-987-3771

LOOKING FOR A NEW CHALLENGE?? ••build your own TV camerall
B e a PIOSEER in borne toteoasttnir:

The onty known solid-state camera kit available In the US A.

MODH Xf.IA
Itll ~1106."·

·£:::J : ~Erfltm·"'''Lil.'lv_ Of m. :v=:;
~. ~". '- ;'" o.~ot

1303 Broadwa St.

DIVISION OF
WHITEHALL
ELECTRONICS
CO RPORA TION

Fort Myers. Florida 33901

los Angeles. Ca lifornia 90016

-ORDER

formerly T,"/8s Cryst.'s

Amateur FT-243
CRYSTALS

Your dealer has a new, fast , direct ­
factory ZIP Crystal Purchase Certificate
that enables you to get the Amateu r
Controlled Quality Crysta ls you want
ma iled d irect to you promptly . Ask
about it .

1000 Crystal Drive

411 7 W. Jefferson Blvd.

NOW... YOU CAN

-"
-,.

--
••~t~~ll1

..... con'....._.­....-....------_.

C1''f'ITAL ORDER

~tR~1l111' "".T1f'CA~._
-=*-'-:::- ,- - - r:=:- -- -_.--_.-_ .. .,:.-- .:.:.. - --_.--,- .,::: - .-."'=00 _

-~---=-----
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The Best Deal in our History

(NCX-500, 5 bands, 500 watts for less than $250,)

Since we opened our door, we have never had a more attractive ham afferl
We offer to horns, wo rldwide, the famous Notional NCX-500 tra nsceive r new at the
thrifty price of $249 .95. With the companion AC-500 Power Supply the total price is only
$299.95, less than the price of America's most popular kit. Here are the salient features
of this deal ,

SPECIFICATIONS,
Frequency Coverage: 3500-4000 kHz, 7000-7300 kHz, 14000­
14500 kHz, 21000·21 500 kH z, 28500-29100 kHz (2 a dd itional
crystals ava ilable a t $7 each to provide excc nded coverage
of entire 10 meter band ).
Power Input: 500 wat ts PE P on sideba nd, 360 woHs on CW,
125 watts on AM, 0 rated 20% for mob ile operation.
Emission: SSB upper on 10 , 15 a nd 20 meters; lower on
40 a nd 80 meters.
OU'[:'ut Impedance: 40·60 ohms minimum pi network.
Receiver Offset Tune: By means of a verc ete r controlled
oscill a to r you obta in plu s or minus 3 kHz.
SS8 Genera.lon : Crylla l latt ice filter 6-50 db shope facto r
2.2.1 , gate 2.8 kHz on 6 db , center freq uen cy 5 .202 mHz; uses
sta bl e so lid sta te ring mod ulator.
Dial Calibration: 5 kHz on a ll bo nd s.
TunIng Ratio: Eu e lle nt mechani ca l reso lu ti on with 45-T rate .
Electrical Stability: Nom inally 1500 cycle s in firs t 30
min utes the rea fte r plus or minus 400 cycles for room am bient.
Suppression: Carrie r minu s db , reje cted side ba nd minu s 40
d b, th ird order prod ucts min us 30 d b 01 full output .
Sensltivi'Y: . 5 microvolt for 10 db sin in II mode .
Audio Output: Better than 2 watts in to 3.2 ohms .
Metering: PA cathode curre nt on transmitte r. S units on
receive .
Special Feature s: Includes side tone mon ito ring pl us buill -in
code practice oscil la to r for Novices; incremen tati on ton ing ,
prov isio n for crysla l cal ibra to r.
Dimensions: 6 VJ , ' h igh II 13% H wide II ll H deep. We ighs
b ut 15 Ibs.
Accessories Available: AC-5oo supply, 2 1 Ibs.; NCX-A
delulle supply, 25 Ibs.; 400·12 mobile DC supply, 13 Ibs.; AC
supply operates on either 117 or 234 VAC 50-60 cycles; sui t·
a ble fo r ell port. Mobile brocket fur nished a t no elli ra cha rge.
Shipments: Pre fe r via Un ited Parce l Service , Ra ilwa y h pre ll
or Pa rce l Posl. Spe cify and indude provi sion s for sa me other­
wise charges will go COO.

•

• --
~ C 0.- --

() •....~ "

A. Only f re sh, fa ctory cottoned mate rial offe red.

B. A full 6 month s wa rra nty p rovided .

C. No trade s co nsidere d at these p rice s.

D. Price s q uoted are FOB Ha rvard , Mass .

E. Bank America Card , Ma sler Charg e . Or Ame rican
Exp re ss cha rge a cce p te d . Financing ava ila ble
th ro ugh G ECC su b ject to their acce pta nce of yo ur
credit.

F. Specia l o ve rse a s price s a va ilable 10 ste rling cus­
tom e rs. W ri te . Remembe r thi s se t works o n 230
vo lts, 50 cycles e qu a lly well .

G. Offe r limite d to f irst co me , f irst se rved .

PRICE SCHEDULE
1. Ne x · s oo with AC·S OO (no spea ker, no cabinet) $299.95
2. NeX·SOO with NCX-A Supply (speake r a nd ca bi ne t in­

cluded} $319.95
3. NeX-SOO with Linear Syste ms' Power Supp ly 400 ·12­

$359.95
4 . HeX -SOO without supply-$249.95
5. XC-28 plug · in solid $Iote crystal co librator (a vaila ble after

Februa ry 15, 1970) $19 .95

The Na tio nal NCX-500 with its AC-SOO cu rrently se lls a t $4 25 and $99 re spectivel y. Thus, th is deal is bath
tim ely a nd thrifty. If you ha ve waite d beca use yo u co uld not afford a modern rig, here 's yo ur buy now; even
whil e the re st of the wo rld ca me up on pri ce . If yo u a re a beg inner o r even if yo u have a big rig and
need a secon d o ne fo r a spare , the NCX-500 shou ld be you r cup of tea ; and iI' s sp le nd id for mobile too. Study
th e specificat ions, re ad th e ma gaz ine reviews, but se nd in yo ur order while o u r stoc k lasts.

HERBERT W. GORDON COMPANY.
America's largest exclusive ham store

\Vootlchll('k Hill Road
Harvard, Massadmselts 01'l51

(61i) 456.3548
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$ 16.95

ALL-BAND VERTICALS

2 EL 20 SI9 4 EL 10 SI8
3 EL 20 25 7 EL 10 32°
4 EL 20 32° 4 EL 6 __ 18
2 EL IS - IS 8 EL 6 28°
3 EL IS 19 12 EL 2 25°
4 EL IS 25° 0UY boom
5 EL IS 28°

"A ll band vertical!" asked o ne skeptic .
"Twenty meters is murder these days. Let's see
you m ake a con tact o n twenty meter phone with
low power!" So K4KXR switched to Iwenly,
using a V80 a ntenna and 35 wa tts AM . Here IS

a small portion o f the stations he worked:
VE3FAZ, TI 2FG S, W5KYJ , WIWOZ, W2­
OD H, WAJDJT, WB2FCB, W2YHH , VE3­
FOB, WA8CZE, KISYB, K2RDJ, KIMVV,
K8HG Y, K3UT L, W8QJC, WA2LVE, YSI­
MAM, WA8ATS, K2PG S, W2QJP, W4JWJ .
K 2PSK, WA8CG A, WB2KWY, W21WJ, VE3­
KT. Mo ral : It's the antenna tha t coun ts :
FLA SH/ Switched to 15 c.w, and worked KZ5­
IKN , KZ50WN, HCI LC, PY5ASN , FG7XT,
X E2I , KP4AQL, SM5 BG K, G2AOB, YV5 ·
eLK . OZ4H. and o ver a thousand o the r sta tions !
V40 vertical for 40, 20, 15, 10,

6 mete rs . . . . . .. . . ... $14.95
V80 vertical for 80, 75, 40, 20, 15,

10 , 6 mete rs ....
V 160 vertical fo r 160, 80, 75, 40, 20,

15, 10, 6 meters . . . . . . . . .. . .. $ 18.95
HOW TO O RDE R: Send m oney order . We ship im medi­
ately by REA Ex press charl es collect. Gotham ham and
CD antenna s are ava ila ble for pick-up in : Rockford , 111. ;
Qranl c, Calif .; Cleve land , Ohio; Daytona Beach , Fla. : Cal·
lary , Canada; Hannib al , Mo. ; Indianapolis, Ind .; Sou th
Bend , Ind. ; O klaho ma City , O kla. ; Leavenwort h, Kansas ;
OaUas. Te xas; Brock ton, Mass. ; Ellwood Cit y. Penna.; and
in Ihe 8ene~1l. Co untr ies and Australia . Write (or name
and address o( fr anchised distribulor. O t her cities o pe n.

10/1 5/ 20 CUB ICAL QUAD SPECIFICATIONS
Antenna Designat ion: 1011 5/ 20 Quad
Number of Elements: T wo. A full wavelength
d riven element and reflector for each ba nd.
Freq. Covered : 14·14.4 Me. 21-21.45 Me. 28·29.7
Mc.
Shipping Weight: 28 Ibs. Net Weight: 25 Ibs.
Dimensions : About 16' square .
Power Rating: 5 KW.
Operation Mode : All
SWR: 1.05 :1 at resonance
Gain: 8.1 db. o ver isotro pic
f I B Ratio : A minimum of 17 db. FI B
Boom: 10' long x 11.1.1 " 0 .0.: 18 gauge stee l; double
plated; gold color
Beam Mount: Squa re a luminum alloy plate incor­
porating four steel U-bolt asse mblies. Will easily
su pport 100 Ibs. Universa l polarization.

Radiating Elements : Steel wire. tempered and
plated, .064" diameter.

X Frameworks: Each framework consists of two
12' sections of I" 0 0 aluminum 'hi-strength' {Re­
vere) tubing, with telescoping 'VB" tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radi ator T erm inals : C inch-Jones two-terminal
fi ttings-

Fcedline ( not furnished); 52 ohm coaxial cable

Now check these start ling prices-note that they
are m uch lo wer th an even the bamboo-t ype:

10-1 5-20 CU BICAL QUAD . . . . .$35.00
10-1 5 CU BICAL QUA D . . . . . 30.00
15-20 C UBICAL QUA D . . . . .. ... 32.00
TWENTY MET ER CU BICAL QUA D 25.00
FIFTEEN MET ER CUBICAL QUA D 24.00
TEN MET ER CUBICAL QUAD 23 .00
Ial l use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

AHA! YOU THOUGHT GOTHAM
made run-of-the-mill or dina r y ant ennas . No, no, no. Our materials are the
best , and ou r design superior . WAlJFG won th e New England Round-Up
championship with our 3-element.15meter beam by a margin of 5,982 points!

QUADS Worked 42 countries in two weeks with BEAMSThefi rs t morning I put up my 3 elc-
my Gotham Quad and only 75 walls... ment Gotham beam ( 20 ft ) I worked

W3 C UBICAL QUAD AN- Y04CT ON 5LW SP9-
T ENNAS-thesetwo element AD Q 'a n d 4u i l TU
be.ams have a full wavelength T H A'T ANT E N N A _
drIven .element and a reflector; WORKS' WN4DYN c. -i-_
the gam IS equa l to that o f a . om
three element beam and rhe di- pare the performance. val-
rectivity appears to us to be ex- ue, and price of the follow-
ceptionall ALL METAL (except ing beams and you will see
the insulators) - absolutely no \ that th is offer is unprece-
bamb~o. Complete with boom. dented in radio history!
a luminum . a lloy spreade rs; Each bea m is brand new; full size (36' of tubing
st u rdy. unlY~rsal-type beam . fo r each 20 meter element fo r instance); ab-
mount: uses sin gle 52 ohm coaxial feed ; no stubs I I I· I di ' b d II hard
or matching devices needed; full instruction for the so ute y com p ~te me u m g a oom an ~ -
simple o ne-man assembly and installation are in- ~a re ; uses a sl!'gle 52 o r. 7 2 o hm coaxial feed.:
eluded; thi s is a fool-proo f beam that always works line; t~e SWR . IS 1: I ; easily .h an~ les 5 KW; 'Vs
with exceptiona l results. The cubical quad is the a nd I alum niurn alloy tubing IS em ployed for
anten na used by the OX champs, and it will do a maximum strength and low wind loading; all
wonderful job for you! beams a re adjustab le to any frequency in the

band.

112 • CQ • January, 1970 See page 110 for New Reader Service

L



112 VALUE-PACKED PAGES ! OUR BIGGEST EVER I

WORLD RADIO

Electron ic
Equ ipment
CATALOG

The latest i n quality electronic equipment! M oney-saving b uy s on every­
thing in electronics, including new and exclus ive items available o nl y at
Worl d . AND everything in ou r Catalog i s availab le on ou r easy m onthly
cred i t plan !

SHOP BY MAIL AND SAVE ON - Special Package bUys on name brand Amaleur, CB and Hi-Fi
equipment selected by WRL experts' Amateur Gear · CB Equipment · Stereo Hi-F i > Elec­
tronic & Hobby Kits' Tape Recorders and Tape' Walkie Talkies · Shortwave Receivers
• Phonographs' Speakers ' Record Changers ' FM/AM & VHF Rad ios · Intercoms ' PA
Equipment . Test Equipment· Antennas · Tubes and Transistors - Autornot ive Electronics
• Tools & Hardware · Books' Headphones ' Microphones ' Wire & Cable · Parts & Batteries

Use our easy monthly
credit pion or your
BankAmericord or
Master Charge to buy
anything in our (atalog!

WORLD RADIO
34 15 We st Broadway
Counci l Bluffs, Iowa 51501

CQ-EE..9

Gentlemen:
Please send me your FREE 1970 Catalog.



New RCA WV-SOOB VoltOhmystS
only $88.00'

1

in and equipped with fully-sh ielded input
cable. Test leads are included for meas­
uring current. An accessory slip-on, high­
vo ltage probe is available for measuring
up to SO,OOO vo lts, DC.
Th ink of it! A solid-state RCA VoltOhmyst
for on ly $88.00 · . Get complete specs
from your Autho rized RCA Test Equip­
ment Distributor. Or write Commercial
Engineering, Sect. A-15 . RCA Elec­
tron ic Components, Harrison, N.J. 07029.

· Optional distributor resale price

•

RCA's new WV-SOOB VoltOhmyst is a
completely portable voltmeter that's just
right for the shack. It's battery-operated
(no AC line to stretch to that unreachable
outlet). No more warm-up time! No more
"zero-shift ing" (which sometimes hap­
pens w ith vacuum-tube voltmeters).
WV-500B measures: DC voltages from
0.01 to 1500 volts ; DC current from 2p.A
to lS00mA; AC voltages (RMS) 0.1 to
1500 volts; AC peak-to-peak vo ltages
from 0.5 to 4200 volts ; resistances from
0.2 ohm to 1000 megohms.
AC, DC, and resistance measurements
are selected by a convenient switch In
the single-unit probe. The probe is wired-

It measures
AC volts, DC volts, resistance, current!

It's portable, stable, accurate!
It's all solid state!
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