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2/ KNOW WHERE 407 2sc/

“Looks like you're out of the band, old man., Of
course, my receiver may be off but according to my
readings you're . . . etc.” — “There’'s a CW sig on
you ... better check your frequency” — "I can’t find
you since you moved up, Bill. You said you'd move
up 25 kaycees but can’t hear you there” — “Sorry,
Charlie. ] am monitoring the spot set for our sked
but no soap. Guess you must be on the wrong fre-
quency.” — How much of this kind of talk do
you hear these days? Plenty. Unless you are
CRYSTAL CONTROLLED you can never be sure
where you are. Get set to enjoy yourself this winter.
Pick PR Precision CRYSTALS at your jobber's and
KENOW WHERE YOU ARE!

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75
%
&

RE&TE

use |%°| AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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oBusT performance—a BIG signal that com-
mands attention — these are one chapter of the
GL-592 story. Here’s a tube, usable up to 150 mc at
full ratings, which will take 700 w phone input. A
pair will handle a cool-as-January kilowatt.

Smoothly, cleanly, too, with few parasitics! For
along with power goes ease of tube installation and
operation. Look at the GL-592 to learn why. Every-
where you’ll observe short, low-inductance leads—
indispensable in h-f work.

Silver-plated externally for better conductivity,
these leads are solidly braced for strength. GL-592’s
a tough, “can-take-it” tube! The unit seal and anode
terminal, with no cemented cap or screw connec-
tions—the large cap-seals elsewhere of matching
metal and glass—mean extra dependability, long life.

Moreover . . . as always with G-E tube design . ..
there's that something special which translates into
tip-top performance. How can the GL-592’s carbon
anode dissipate up to 225 w (phone) and 300 w
(CW)? Zirconium-coating is the answer. It permits
bright-orange temperatures without gassing.

Call at your G-E tube distributor today to inspect
this high-power champion of the 2-meter band. Or
write Electronics Department, General Electric Com-
pany, Schenectady 5, New York.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

1ia4-KAl

Typical Operation, Class C
Telephony, ICAS

Filoment voltage 10v
Filament current S amp
Plate voltage 2,800 v
current 250 ma
input 700 w
dissipation 225 w
Frequency at max ratings 150 mc

@ As is true with other G-E modern
h-f transmitting tubes (such as the
GL-4D21/4-125A and GL-4-250A/-
5D22), the GL-592 attains its high
watts-per-dollar value by taking ad-
vantage of a small amount of forced-
air cooling. An ordinary 8" house-
hold fan, or a small furnace-type or
other blower, is all you need.

When writing to our advertisers say you saw it in CQ '
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BUD 75 WATT COIL
with Polystyrene Plastic Base

Now Bud gives you improved performance, better appearance and long lasting quality in these

75 watt coils with the new Polystyrene base. Polystyrene has proven superior to porcelain for
many reasons, including

ys
2.
3.

Far greater resistance to breaking or cracking.
The @ of the coil is exceptionally high due to the exrtemely low power factor.
Pins are moulded in place—always remain perfectly alligned.

4, Sharp corners eliminated—no danger of chipping.

5. Transparency adds to smooth modern appearance.
Bud 75 watt coils are furnished with fixed or adjustable center links and fixed or adjustable end links.
They are air wound, mount into 5-prong tube sockets and can be used on bands from & meter to 160
meter, OEP and OCP Coils are designed for use in circuits using Pentode tubes with high output
capacity such as 6L6, 807, etc.

Catalog No. Catalog No. Catalog No. Catalog No.
Fixed Fixed Adjustable Adjustable Band Capacity* Dealer
End Link Center Link Center Link End Link Cost
OLS-160 £ TS 160 Meter 100 MMFD $2.28
......... L. | e OES-160 |60 Meter 86 MMFD 2.28
OEL-80 OCL-80 OLS-80 OES-80 80 Meter 75 MMFD 1.95
OEL-40 OCL-40 OLS-40 OES-40 40 Meter 52 MMFD 1.92
OEL-20 OCL-20 OLS-20 OES-20 20 Meter 40 MMFD |.83
OEL-15 OCL-15 OLS-15 OES-15 |5 Meter 30 MMFD .80
QEL-10 OCL-10 OLS-10 OES-10 10 Meter 25 MMFD .74
OEL-6 OCL-6 5 Meter 17 MMFD | 4]
OCP-10 QOEP-10 10 Meter 45 MMFD .74
OCP-20 OEP-20 20 Meter 50 MMFD |.83

* Denotes tube plus ecirewit plus tank plus sutput coupling capacity required to resonate coil at low frequency and of band.

*» SHIELDED s
o COIL LINKS s i |

| These links are made to fit RLS, VLS, and
' MLS series of coils. This link will pre- qu_irﬂ a different l'll-ll'.l'lhﬂ' of turns on the
coil link than is furnished with the stand-

vent capaciy coupling between the tank
eoil and the link and would reduce TVI ard ecoil, the links listed below can be

by greatly attenuating harmonics. The
links can be used on co-ax or balanced

used to replace the standard link,

lines,

Cat. Noe. Used With | Ne. of Turns
AM-1303 RLS 3va
AM-1304 RLS 4Va
Hf.l_m_hir_ DESI:HIPTIﬂl'n_l _Gnits AM-1305 RLS 51/
e g P AT Rt o e AM-1307 | VLS 3va
AM-1301 |Used with VLS coils (S00W) 2.19 4 g VLS 51/
AM-1302 | Used with MLS coils ( Kilowatt) 2.61 AM.1310 VLS 61/
T AM-1311 MLS 315
Bud products include coils, condensers, R.F. oy ey g -4
chokes, sheet metal ware, etc. See the com- AM-1314 MLS 612

plete Bud line at your local distributors.

' ;,I REAY
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B ":‘:r-m s

 THESE ARE SOME OF THE 1274 ITEMS fr ;"
_AVAILABLE FROM BOD RADIO, INC.

BUD RADIO, INC.

P

2128 E. 55" ST.» CLEVELAND 3, OHIO

When writing to our aduvertisers say you gaw it in CQ
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When the winter DX starts to roll in at
W4BRB, the 20 meter rotary comes off the
mast and the 40 meter ground plane goes up.

A horizontal dipole for 80 meters runs to

another mast, and gets a workout the year
‘round. See page 20 for the story on W4-

BRB’s specialty - 80 meter DX,
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The No. 37300 Series

Steatite Terminal Strips |

Another exclusive Millen "Designed for
Application'' product is the series of steatite
terminal strips. Terminal and lug are one

piece. Lugs are Navy turret type and are free

floating so as not fo strain steafite during
wide temperature variotions. Easy te mount
with series of round heoles for integral chassis
bushings. |deal answer 1o the "tropicalizo.

tion"' problem,

~ JAMES MILLEN |

| thng vou know I have about five antennas strung

~ MFG. CO., INC. |

MAIN OFFICE AND FACTORY

iar MALDEN

MASS_ACHUSE‘I_'T-S

1 Feenix, Ariz,
Deer Hon. Ed:
Scratchi are about to having big hee-haw on

radio expert from Califormia, who are coming over

to telling me why something can’'t work. The big
hee-haw is on acct. it i1s still working, although
not even Scratchi himself are figuring out how
come. But 1 are getting the horse ahead oif the
story, so I better backing up and starting irom
scratching.

Several weeks ago 1 deciding to ride around
Brother Itchi's ranch, to getting acquainted with
its farthest away parts, so 1 saddling up nice
gentle horse, packing a lunch, and taking along
my battery-powered BC set. Reason for taking
latter item is not only so can hear cupple favorite
soap operas, but also if Brother Itchi wanting
me he can turning my rig on (which are covering
hole BC band like a tent) and calling me in
case of emergency.

[ are spending most of day riding around,
dodging caktus, keeping out of sun by staying
under shade of big hat I wearing, and are even
finding small tree to having lunch under, which
are sharing with one gopher and several lizards.
[ater in afternoon are turning radio on for pro-
grams, and continuing ride. Iirst thing 1 know-
ing are finding that radio programs getting louder
and louder. I keep turning down volume control,
and finally have it turned all the way back, but
stations are booming in like nobodies business.
This are making Scratchi most curious, so are
doing some investigating.

By riding around are finding that in one spot
all radio stations, even those from Califormia, are
coming in so loud that the speaker cone are n
danger of being broken. Even when opening set
and disconnecting antenna, stations still so leud

| they distorting and everything.

Riding back to ranch, Scratchi get to thinking,
and by time arriving home for dinner, plans are
all made. Next morning I getting into jeep, after
loading it with lots of radio equipment, and quick
driving out to my magic place. Using emergency
power gas generator are firing up my regular a-c
receiver and are finding that battery receiver
are telling the truth — the signals are fantastiecly
loud. So, next are driving sticks of wood into
ground, and running lots of wire around. First

around the desert, all in place where real loud
signals are coming 1n.

Fach antenna are a certain length, as are mak-
ing them half-wave long on frequency of a cer-
tain broadcast station. Now 1 should be having

(Continued on page 53)
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HARVEY "

riety. .. Dependability
...and Value!

SUPERIOR
POWERSTATS

Smooth, efficient, volt-
oge control, 0-135
volts output from 115
volt AC line. Models
alse for 230 veolt in-
put. Write for free
literature, Models for
table and panel
mounting.

Type 20, 3 amp .........
116 7.5 amps, table mtg. 23.00
116U, 7.5 amps, panel mtg. 18.00
'I‘l!ﬁ, 1 R . findis e caiied 46.00
1156, 45 amps ........000eee..... 1 18,00

KOLLSMAN Remote
Reading THERMOMETER

There are thousands of apglications fer
this BRAND NEW (Aircraft Surplus)
unit, Complete with 12 ft, of tubing in
woven copper sleeve. Black Face, lllu-
minated Dial. Temperature Range from
—40° to --120°F, At a fraction of ini-
IO CORY: oo iiisivsvidiibbiveisiiiiompiniingy YD

CONVERT TO LARGER TUBE SIZES

with these two essentials which can ac¢-
commodate the larger sizes from 147
through 207,

G.E. #7700

High VYeoltage Tronsformer, 14,000 wvolt:
output, TODD £70W85-70° Yoke. Spe-
cially priced, Both for enly............ $10.95

GENERAL ELECTRIC
PYRANOL CAPACITORS

Brand new, Filled with 1 gollon of non-
inflammable dielectric. Imfd. ot 15,000
working volts D.C, or V3 mid. at 25,000
working volts D.C. Harvey Special Price,
T PRI £y (SRR £ SOE e, 3 $34.50

RCA 2071-E1 (KRK-2) FRONT END, as
used in the RCA 620 thossis, etc. Brand
new, Complete with tubes. $18.50

WRITE for the new ELDICO Products
Catalogue . . . it's free for the asking. Also
ask for your copy of the TV| Book.

VISITHARVEY'S AUDIO-
TORIUM — Come in ond visit
our new Sound Department...
all these items and many more
on working display at all
times.

FEBRUARY, 1951

Telephone:

HARVEY

Carries Complete Stocks of
Transmitters and Receivers

| All famous and relioble mokes—Collins—

Hallicrafters — Lysco — National—R, M. E.
—and Others.

We try to keep our selection as complete
as possible. So—before you shop around,
call on HARVEY first. .. chances are in

your favor that we con satisfy and deliver
immediately.

TECHMASTER

.+« America's Finest TV Chassis

Made by Techmoster Products Co., 630
circuit RCA licensed. For aoll size Kine-
scopes, round or reclangular. Full-rated
high voltage...improved AGC. ., ad-
vanced turret 12-channel tuner ... molded
tubular condensers . . . perfect linearity
. « » Tour tube split sound circuit . . . full
4Mc bandwidth . .. hi-fidelity FM TV sound.

1630 Chassis—Turret Tuner. .$189.50
1930 Chassis—Turret Tuner. .$189.50

1930T Chassis—With Push-Pull
AN o s 3 setbennnenae s 213D

1930D Chassis—With Push-Pull
P & < v s bavedtins sa $199.50

NEW AC-DC KIT

Mow available for the first time. Simple
... complete with step-by-step instructions.
Con be ossembled within 8 hours. Com.
plete with all tubes, but less Kine $89.50

Chassis Prices Are Lless Kine

T10APAA ..ciicveevccsisss 34400
BTV« . & o &w e a 00 a4k ol 68.25
17AP4 (Rectangular Tube)... 44.00

10-12 and 14 Alseo in Stock

gy

I.llxamhurg 2 ] 500

ELDICO PRODUCTS

NEW IMPROVED
GRID DIP OSCILLATOR KIT

The most voluable piece
of test equipment in the
heam shack is the Grid
Dipper. Build one with this
kit and save counltless
hours in building, improv-
ing and de-bugging Yyowur
rig. The GDO Kit builds an
exact duplicate of the
“"GridDipper'', nowwith re-
generation, Includes every-
thing from the special
handy cose permitting one-
hand operation down to a
complete opplication and
instruction book. With tube
aond internal power supply,
range 3 Mc te 250 Mc in
& steps, size 543" x 234" x
3”7, Complete Kit $29.50

Eldico TVT.-62 low-pass filter, kil....$7.99
Wired and tested..............000000... 910,99

Eldico TVR-300 for Twinex or.
TVR-62 for co-ax, high -poss
filter, kit . e FTPR R ...51.98

Wired and ilﬂld, either h;pnl.mﬂ.il
Brute Force line Ffilter, kil..............$5.98
Wired and tested .........ccoovvriivennnnn. 98.98

Copper mesh shielding, 34"
wide, min, order 6 3q, f1.,
per sq. ft..

... 5.85
plus $.50 p-r nrdlr fnr Pﬂchng

TR-1 transmitter kit................... $199.50
TR-75 transmitter kit................... $44.95
MD-40, 40-watt modulator kit... $34.95
MD-40-P, same with power sup.$44.95
MD-100, 100-watt mod. kit ... $49.95

Wired and tested ..................... $59.95

Now you can be sure of maximum
antenna performance with this Anlin-
noscope based on design of W. M.
Scherer, W2AEF puhluhﬂl in CQ, S-lp-
tember. Used with a Grid- Dlpplr, you
can measure radiation resistance, res-
onant frequency of antenna, line im-
pedance, receiver input impedance,
feedline s.w.r. Reduce TVI, increase
xmttr ﬂﬁ:un: , improve receiver per-
fnrmnn:i, nowing and measuring
your r-g Elchu Antennascope is avail-
oble in kit form or completely’ wired
and tested,

Kit form ...... $24.95;
Wired and
b . $29.95

NOTE: In view of the rapidly
:hnnﬁlng price situation in both
complete units and components
we wish to emphasize that all
prices are subject to change
without notice, and are Net,
r-n'-.-q HIT#:l

ol s -E.m 'y i
Lk - i;_,.-‘
i 1. a_--\.i... o

When writing to our advertisers say you saw st in CQ
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Bread Cast on the Waters?

| The General Theological Semillar_}'
Chelsea Sq., New York 11, N.Y.

Fditor, CQ:
' A few months ago, I was looking over my
“extra parts” shelves, and an idea occurred to me.
Most of this material 1 would never use. All kinds
of junk, old magazines, ancient power transformers,
| call books from 1947, '48 and '49. Was HIEI'E, some-
where, a ham who was in need, who would put
| this stuff to good use? In the June (or was it
July?) 1950 “CQ" I ran an ad: Used magazines
and Call Books to any DX willing to pay the
postage costs.

[ wish you could have seen the letters 1 got.
You wouldn't believe it. They came from all
corners of the globe, tfrom nearly every continent.
They asked all kinds of questions: for Call Books,
swap magazines, CQ and QST ; for old chassis,
| for war surplus. They did everything but ask for
O1A’s by number,

[ had no idea there was such need, such dollar
shortage, over there. I sent all 1 had and some
— | zood stuff besides. And the letters and gifts that
wmmm= |came back were something to touch the hardest
— | Neart.

e [t occurred to me that there must be other hams
o | with idle gear. Wouldn't you like to lend a hand
mmmm | to a guy who was really tr:,ring hard to get along
s | with ten watts to PP 4/7's? Call it investment in
— DX 0QSL’s, call it investment in international
: : i : 3 F —] iriendship, charge it up to the ham fraternity, call
in transmitter circults and lor @& |t anything you like, but if you really want to
filtering 1interference on a-c¢ === |4, 3 pood deed and lend a hand to some swell
mains and on control circuits, == | Joes, try giving away some of that gear you're
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This exclusive Sprague capacitor
design is curing TVI problems
all over the country. Unlike ordi-
nary capacitors, it 1s an effective
v-h-f filter and bypass unirt. ..
ideal for eliminating harmonics

Developed in cooperation with not using right now. It has occurred to me that

« e s perhaps some club would be willing to set up an
A}:jR(lj HS) ;“' (?:(12 ::“r :Lh' agency where old gear and books could be donated,
an ct. 1949 and CQ for Sept.

: . to be forwarded on request to DX hams. What
1949 for details on how these

say, OM's’
capacitors solve tough amateur
TV interference problems.
Write for bulletin 432 or see your
Sprague jobber today.

Charles L. Wood, ”"FL?V;I-‘IXKZ

On the BC-221

151 8th Ave.,, NYC 11|
Editor, CQ:

In the December issue, there are some mild mis-

A

- Cumlug- Working ~ Size ' . conceptions in the pit*u. on mﬁasuring frequency
2| Number Mid. | Voltage Dlowm, = tangi. - | with the BC-221. So far, I haven't seen one of
» 48P9* 1 250 a-¢ 11ﬂ¢ x113/16 ; them that actually has ° 2.5 dial divisions per kc.”
EAﬁFH 005 600 d-¢ 1/4x1 5/8 2.15 [ have calibrated one of mine rather carefully,
:;:?21 -gés .lggg ::z ;HEH H: gig using high harmonics in the 20 to 30 mc band,
!.‘?F‘l]f 01 1000d-c | 7/16x1 1/2 2.60 against a frequency standard and multi-vibrator|
: 47P) 4% 005 | 2500 d-¢ : :: ;‘ :6 2. ?g unit, checked and monitored against WWV, Fro
H :;;}g: :géz §ggg ::: 1 X1 ?;-12 g.'m 3950 ke to 4000, mine runs 2.094 divisions per
- : _ kc. Call that 2.1, and each tenth of a division 1
TR qeomsmnded or puwe: lings, tlumerts just a mite shy of being 46 cycles, instead of th
current, Often more effective than a 40 mentioned in the article. When using the eight
choke-capacitor hlter, Has female screw harmonic, this can run into quite an error, if a

terminals, fellow : ] '
tCirculating current to ground at 14 and tellow happens onto a setting well removed from

28 mc should not exceed 2 amps for d l‘fﬂihfﬂﬁm‘l Dﬂint;__ .
47P1% and 47P16, 3 amps_ fur P13 Even at 3500 to 3550 kc, this one only runs E.IDQ

1 4, mps for 471 AT . {
snd 47P14, 4 amp divisions per kc, which we can call 2.16 withou
e ————at—— causing a tremor to shudder the foundation

f the B f Standards. A lly, the BC
spnnGUE pnonUCTs compnn? E’.]Els IEhavl:?r:ﬁ:k:n ha:'f:ir;[ i:tf? Shﬂf’:’l?fiﬂrl; :mﬂat
—— T ————————— taper from almost exactly 2.5 divisions per kc at

= — Murihuli S"EE' — 2000 ke, to about 2.1 divisions per ke at 4000 ke
Hgn1ﬂ ADAMS — = (Continued on page #J

| ' | col
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Brand New
NATIONAL
SW-54

RECEIVER

Here is MNational's latest engineering
triumph ., . . the most compact general
coverage receiver ever built. Entire
frequency range covers from 547 kc. to
JO me. voice, music or code. Sensi-
tive and selective superhet circuit, new
minioture tubes make possible new
sensitivity and performance. Unigque
slide rule general coveroge dial is ad-
justable to ossure complete logging ac-
curacy. Police, foreign, amateur and
ship bands ore clearly marked.

Complete

$40.95

LOW DOWN PAYMENTS

TAL>]

NATIONAL
HRO-50

RECEIVER

Built-in power supply on separole
cthassis. Froat panel oscillator com-
pensation conlrel, 20 to 1 precision

geor drive. Provisions for NBFM odapt-
er. Push-pull ovdio output. Speaker
malching Ilransformer built into re-
celver with B end 500/600 ohm oulpul
terminols, Pocked with imporlant new
features.

5359.” (less speaker)

HRO—TS, 10" PM Speaker in
matching cabinet ......... . $16.00

LOW DOWN PAYMENTS

NATIONAL RECEIVERS

NE=DF B ..covvvsssvssssccsssnses

SELECT-O-JET 3 ...

nNC-129 ..

lllllll

NOW YOU CAN AFFORD TO OWN A BEAM
10 METER BEAM

Plumber's delight J element beam

.‘/ quitkly ossembled;

Gommo match.

lllllllllllllllllllllllllllll

NC-183 (WITH MATCHING SPEAKER)
NC-173 (WITH MATCHING SPEAKER)

............................

I I B I I I B O U U T B O T T I I B T

lllllllllllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiiiiiiiii

furnished with ]'! to 1-325 ].E

cluminum construction: grounded an-

tenna; wvery low priced.
less most and lead.

furnivhed

Marrow spaced . .

... %1795

—— — —— —————

Wide spaced .

——

LABORATORIES

COUNCIL BLUFFS,

DETAILED SPECIFICATION EQUIPMENT SHEETS
PHONE 7795

IOWA

sible.

Council Bluffs,
Plecse send me

Name

SEE LEO FIRST...
for

GUARANTEED CRYSTALS
IN HOLDERS Type FT-243

160 METER

75101.9

Extremely light; oll 1.910 1.9225 1925 t0 2.0
1 Furniill'l*rd 51-25 ea.
Full instructions ok 8?340 ME’TER
o | ’ U1 :
 $75.95 o Seida. OQteo 7.4

Please state frequency. We
will come as cloese as pos-

lowa

[(] SW-54 Infe.
[[] New Cetaleg[[] Redie Mop[ | HRO-50 INFO
[1 List of Guaranteed Used Equipment

=~ RECEIVERS

Send for the 1951 com-
plete WRL catalog con-
toining everything new
in radio and television.
Deal with the ""World's
Most Personalized Rao-
dio Supply House.,"'

CUON 20-10& 75 METERS

GIANT RADIO
REFERENCE MAPS

Just right for your control
room walls. Appreximately
28" x J&”. Contains time
1onei, amateur zones, moni-

ftoring stations. Mail
coupon teday and.. 25‘

Weorld Redie Laborateries, Inc. [ NC-57 Info C.2
744 West Broadway

[] NC-183 Info
] NC-173 Info

» Select-0-JECT INFO

INCORPORATED

Address

=k, Slate

City
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hallicrafters

" The Kadio Manis Kadio

Hollicrafters Block-Long Main Plant in Chicoge,

4ot in the World..

From the block-long building above comes

more Ham equipment than any place else in the
world. Its elegant Georgian design gracefully
conceals the modern precision laboratories and
humming production lines within.

Most compact flexible unit of its type ever offered.
Ideal for semi-portable or emergency use—

for vacations or for new amateurs. A complete
one-package station.

10 Watt input crystal controlled transmitter for
80, 40, 20, or 11/10 Meters. Pi network output for
matching wide range of antenna impedances.
Built in keying relay. Socket for plate meter.

Receiver substantially same as famous S-38B.
Transmitting section uses separate crystal oscillator
plus receiver output tube.

R AR R AR RN RS ESEEERES AL LR R,

NEW COMPLETE TRANSMITTER-RECEIVER

8 When writing to our advertisers say you saw it in CQ
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... famous throughout the world

Hallicrafters precision instruments have been sold in

89 countries, used by 33 governments. They are

remembered by veterans, prized by experts, and preferred by
radio amateurs throughout the world who want

a radio that is all radio.

S$-76 $169.50

NEW DUAL-CONVERSION RECEIVER
WITH 50-KC I-F

You've read about it, vou've heard about it,
now here it is—with the most wanted
features, at the lowest possible price.

DUAL CONVERSION (1650 K¢ and 50 Kc¢)—more
usable selectivity than the best crystal.

GIANT 4-in. "'S" METER—calibrated in

microvolts and **S* units.

OTHER FEATURES: Four bands 538-1580 Ke,

1720 Ke to 32 Me. Calibrated electrical
bandspread. 5 position selectivity. Sensitivity

2 microvolts or better with 5 watt output. 9 tubes
plus regulator, rectifier.

. The Kadio Mans Kadio

| WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION « CHICAGO 24, ILLINOIS

| FEBRUARY, 1951 When writing to our advertisers say you sow it in CQ 9




. 4-65A This small tel-

/'[ﬁ rode operates well at
1

plate voltages from

THESE ARE THE TUBES OF CHAMPIONS 600 to 3000 volts. At

. . . THE FIRST CHOICE OF LEADING - . 2000 volts one tube

AMATEURS EVERYWHERE. THEY PROVIDE : will handle up to 300

MORE WATTS PER DOLLAR COST AND watis input for CW or

THE UTMOST IN DEPENDABILITY AND - ¥ 240 watts for phone.
PERFORMANCE. |

Driving power is 2 to

watis.
COMPLETE TUBE DATA AYVAILABLE FREE 3 5

4-250A A pair of 4-250A

tetrodes  will easily
handle a KW for
phone. In CW service,
one ftube will take a
KW  input. Driving
power is only 2 to 3
watts per ftube. As
modulators, a pair
will deliver as much as
750 watts of audio with
zero driving power.

4-125A The tube that
made transmitting
screen-grid tubes pop-
ular. The 4-125A will
tak: a plate input of 500
watts for CW or 380
watts for phone. Driv-
ing power is less than
2 watts. A pair of
these ftubes makes an
ideal high- power phone
or CW final.

4XI150A For VHF or
4-400A For really de- UHF work, use the
luxe equipment use the _ 4XIS0A. This  small,
4.400A tetrode. One forced-air cooled ex-
tuba ‘can be tun of @ ternal anode tetrode
KW input for CW or ;‘"u*ha:ﬂh "f:“ :i:::‘
880 watts for phone. hi:h: with a driving
Low drive, too, of power of but a few
course, less than 65 watts. The 4XIS50A op-
watts., Available as an erates well on plate
accessory is an air-

voltages as low as 400

$ ket for simp- : or 500 volts, making it
ms;;m ;:;”:q if % | ideal for portable or
] | ' _ mobile equipment with
2 a wallop.
\
00T The ‘'old reli { 2507 A tried, proven,
able'" 100T, improved } and continually im- \
throughout the years, / proved 250-watt tri- %
is still top choice of \ ods. The. ideal titods : 4.
amateurs w.h-:- prnkhr a for | KW CW input.
triode, Wil fake 4 Will handle 825 watts _.
plate input of 500 ¢ : " With
watts for CW or 350 “ INPUT ©on phone. i f
watts for phone. As : plate voltage as low f-4
modulators, a pair will ; as 1500 wvolts, a pair
deliver 420 watts of will modulate all the
audio. a law allows.

"l

YYC60-20 This is but
one type in the Eimac
line of wvariable and

ok etied® EITEL-McCULLOUGH, INC.

fors for plate tank . _
circuits. The YVYCE0-20 S an Brunl},c'ﬂllfﬂrnlﬂ
is variable over a
range of 10 mmid to
60 mmfid. Maximum r-f

voltage is 20 kv,
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FLASH!

FOCU Announces Amateunr Fre-
quencies Reserved for Civil
Defense Communications

On January 17, the FCC announced that
the following frequencies have been exempted
from possible military use, and will be retained
specifically for amateur emergency communi-
cations if circumstances require release of
amateur frequencies to the Armed Forces:

Present bands between 1800 and 2000 kc.
3500 to 3510 ke, and 3990 to 4000 ke.
28.55 to 28.75 mc., and 29.45 to 29.65 mc.
50.35 to 50.75 mec., and 53.35 to 53.75 me
145.17 to 145.7] mec., and 146.79 to 147.33
mc.

220 to 225 mc.

This notice does not affect present amateur
regulations. It is intended as a quide for Civil
Defense planning, and as such is serves im-
mediately to end much of the present con-
fusion. It certifies our place in the Civil De-
fense picture, and squashes such rumors as
“the Air Force is sure to take the entire 2
meter band," etc. Since it is intended solely
as a planning guide, it does not cover the cir-
cumstances under which these frequencies may
be used and does not discuss the possibility of
routine QSO's on any of these frequencies.

iTv

Our recent editorials on radiation of 15.75 kc.
harmonics from TV sets has resulted in more
reader correspondence than we can handle. Since

FEBRUARY, 195]

the problem seems to be so widespread, it looks
like a good idea to list some initial findings here,
rather than hold things up until an article can be
prepared.

Several manufacturers have traced the effect (in
their models) to coupling through the heater supply,
through which the interference reaches the AC line.
In production, the cure is proper heater by-passing : |.
the obvious remedy for such a set already in service
1s a line filter.

[TV also can and does occur due to coupling
between the TV receiver antenna and a poorly
shielded deflection system. A high-pass filter in the
receiver antenna line ususally is a definite help in
such cases. (This is a setup for Scratchi. Can't
you see him running super power to overload his
neighbor’s TV sets, to force them to add high pass
filters to cut down the ITV he gets from them?!)

Nostalgia

Them as longs for the good old days of ham
radio have a chance to sample some of the old time
Havor via the 160 meter DX tests now being con-
ducted by G6FO and WI1BB. These tests are run
on alternate Sunday mornings until the middle of
March, between the hours of 0500 and 0800 GMT.
This is being written before the first test period,
but the Trans-Atlantic path has already been broken
down by EK1AO and a number of G's. EKI1AO
was S6 to 7 on the East Coast on January 7, and
on the same morning G6GM worked as far inland
as W8 and was heard in W9. Signals peak up just
before sun-up on the other side; even if you're not
transmitting in the tests, you might take a listen to
get an 1dea of what 1t might have been like in the
200 meter days.

Qcps - - - Sorry!

[t's nice to be made aware of the eagerness with
which the gang awaits CQ, but being late with an
i1ssue is an embarrassing way to find it out.

What happened is that the railway strike, the
usual holiday shut-downs and present procurement
dithculties combined to prevent delivery of our
usual paper supply., As a result, we ran out of
paper early during our run, and consequently lost
our turn on the presses. It's a goshawful feeling,
and we hope we never get caught like this again.

—Gene, W2ESO




The best final test of all

Early last November a limited run of 75A-2 receivers
went through the planned procedures for assembly, inspec-
tion, test, packaging, and shipment to distributors for deliv-
ery to amateurs.

Production was then temporarily halted, to await the
findings of the most revealing final test a receiver can have
— for the condition in which it was received, and its opera-
tion in the hands of customers.

Minor bugs were uncovered, and have been eliminated
for present and future owners.

The assembly line rolls again in January, 1951, and will
be in full production in February.

You who have ordered will soon have your Collins
75A-2's.

FOR THE BEST IN AMATEUR RADIO, IT'S . ..

COLLINS RADIO COMPANY, Cedar Rapids, lowa
2700 West Olive Avenve, BURBANK

11 West 42nd Street, NEW YORK 18

|12 When writing to owr advertisers say you saw it i CQ CQ




the advance of the art of amateur radio is

the elimination of interference to television
broadcasting. Unfortunately, the eye is not so toler-
t with respect to interference and an extremely
small amount of interference will seriously degrade
television reception. Amateur transmitters which
are well-behaved in other respects are almost
niversally guilty of objectionable radiations unless
special precautions have been taken in their con-
truction. A near revolution in transmitter design
s being forced upon hams in the attempt to eli-
mate TVI, but the new high standards are not
tirely without reward to the amateur. This is
rue because measures taken to reduce TVI are
bf benefit to the quality of the transmitted signal.
FFfor instance, an antenna system which reduces

Ii'ﬂREMOr-}T AMONG THE PROBLEMS which challenge

kK612 College Hwy., Evansville, Ind.
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A TVI-PROOF

0 weven EXCITER

JOHN F. CLEMENS, W9ERN*

L 2

On the front panel are mike
input, VFO dial, audio gain
and output tuning.

3

The Second Place Winner in CQ’s Prize Contest, W9ERN’s exciter features operation of
the oscillator on the 10-meter band, to simplify TVI problems.

I'VI by eliminating transmission line radiation
also puts all of the available power into the an-
tenna where it will be most effective for commu-
nication.

The principle objective in the design of the ex-
citer to be described was freedom from TVI and
BCI. To approach this problem, the interference
situation must be analyzed and each type of inter-
terence eliminated.

TVI Considerations

All TVI cases and most BCI cases can be put
into one or more of the following categories: 1)
Harmonic radiation from the transmitter which
falls into a television channel: 2) Intermediate-
frequency amplifier interference occurring where
a harmonic of the transmitter falls in the re-
ceiver L.F. channel, usually near 21 MC; 3) Fun-
damental transmitter signal overloading the TV

I3
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Inside Oscillator Compartment: The VFO tuning con-
denser frame is instulated from ground except for a
single wire which grounds the rotor to the rear wall
to prevent the flow of tank current in the shield.

receiver; 4) Direct pickup in the video amplifier
or the receiver which is sensitive to signals up
to about 4 MC.;: 5) Generation of spurious signals
in the TV channel due to transmitter exciting a
non-linear conductor near the TV antenna; 6)
R. F, pickup and rectification in the receiver audio
circuits. This last item is the cause of a common
BCI situation where 10-meter AM phone signals
are heard across the entire dial of a conventional
AC-DC midget receiver.

Only the first two of these categories are caused
by malfunction in the transmitter, but it is never-
theless possible to suppress some of the other
types of interference at the transmitter.

To deal with each of the above types of inter-
ference the following measures are effective, re-
spectively :

1) Reduction of harmonic generation by oper-
ation of transmitter stages class A. Use of low-
pass filters. Complete shielding.

2) Reduction of harmonics which fall near 21
MC by steps above or by a shift of the funda-
mental frequency, e.g., to ten meters.

3) High pass filter at the TV receiver antenna
terminals.

4) Removal of all modulated components from
the 160 and 80 meter bands. Use of SSSC.

5) Eliminate the non-linear element. If this is
not possible, reposition the transmitting and/or
TV antenna.

6) Use of FM rather than AM. These points
have been followed in the equipment pictured and
all details will be given. The results have been
well worth the effort involved. All succeeding power
amplifiers must be likewise treated to realize the
benefits of TV I-proofing the exciter.

Circuitry and Construction

The most radical departure from conventional
design 1s the complete absence of frequency multi-
pliers in the exciter. The unit is strictly a one-
band piece of equipment for 10 meters: similar
units for other bands are planned and partially
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completed. This system of providing a separate
exciter for each band has certain advantages. For
instance, a 40 meter exciter can include special
keying and break-in circuits, while the 80 meter
exciter may include SSSC. The investment in each
exciter need not be great, especially since a common
power supply may be used.

The elimination of frequency multipliers makes
possible the operation of all exciter stages as low-
distortion class A amplifiers and thereby tremen-
dously reduces harmonic generation. Also, since
the VFO operates on the 30 MC band, the har-
monic frequencies are widely spaced so that there
is no possibility of TVI in a channel not some
multiple of the transmitter output frequency. This
same feature prevents interference of the types in
the second and third categories above since no
frequencies are generated in the spectrum below
30 MC.

Double shielding of all the exciter circuits 1is
accomplished by enclosing the wiring inside either
of the two compartments above the chassis or under
the chassis and then mounting the entire unit in-
side a standard 7x8x10 utility box. The 7x9x2
aluminum chassis has a bottom cover of aluminum.
The power cable is shielded and coax cable is
used for the output.

Filters are used in all the power leads into the
exciter compartments. The combination of shielding
and filtering not only prevents harmonic radiation
but also enhances the frequency stability. Note that
the two compartments, one containing the audio
and oscillator circuits, and the other the three r.f.
amplifier stages, are completely separate. A com-
mon wall or baffle between two compartments
should be avoided for minimum interstage coupling.
In the output coax line, an m-derived low pass
filter is installed. This filter has a cutoff frequency
of 36 MC and a frequency of maximum attenua-
tion of 58 MC. It was necessary to depart slightly
from the calculated values of capacity in the filter
to use standard components; the principle effect
of this change is to modify slightly the mnput im-

Top View:
The circuit progresses from speech amplifier on the
left to power output stage on the right.

CQ




Back View:
Power is carried into the two compartments by the
mica button feethrough condensers.

pedance looking into the filter when it is terminated
in 52 ohms. Setting the frequency of maximum
attenuation at 58 MC gives excellent suppression of
the second harmonic.

FM is used to prevent the sixth type of interfer-
ence, mamely, rectification of rf. by the audio
circuits of a receiver. Since the exciter output is
entirely free of amplitude variations, no audio
output can occur if r.f. is rectified in a receiver.

The oscillator, operating on the output frequency,
uses the TNT circuit. This type of oscillator was
chosen over several other eircuits tested as the
best choice for this particular application. The
cathode operates at ground poteidal, so there is no
frequency drift due to a varying heater-to-cathode

capacity. The frequency range and feedback ad- -

justments are independent so the task of determin-
ing the proper feedback tap on a coil has been
eliminated. The plate coil and condenser contro: the
frequency range and the grid choke determines
the feedback. It should be noticed that the usual
connections of grid leak and grid choke are re-
versed with the grid leak being in the ground
return of the grid coil. The output voltage 1s then
taken from across the grid condenser. Since this
capacity shunts the output, harmonics of the oscil-
lator are attenuated. In the usual arrangement,
where output is taken from across an inductance,
there is a high impedance to harmonic voltages
across the output terminals. With the system in
use, the output voltage is quite low, yet additional
attenuation is still necessary to prevent over-driving
the following amplifiers. The oscillator voltage
output is taken out of the oscillator compartment
by means of a 1 uuf condenser which connects
to the output terminal. The voltage is brought
into the amplifier compartment via a similar feed-
through grommet with a 3.9 K resistor connecting
the two terminals. The amplifier input terminal 1s

i
5 Mok
. -
J §
'

Under Chassis View: The m-derived output filter
greatly attenuates harmonics. The angle of the coils
on the tie strip produces minimum mutual coupling.
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then shunted to ground through 1000 ohms. Tha
coupling resistor, 3.9 K, was selected by increasing
its value until the output of the exciter began to
drop. This prevents limiting and attendant har-
monic generation in the amplifier stages. All
grounds in the oscillator compartment are made
to the rear wall of the compartment on which the
tubes are mounted. The variable condenser rotor
1s also grounded at this point, to prevent the flow
of the circulating oscillator tank current in the
shield walls. The tuning condenser is mounted on
a piece of bakelite on one of the side walls and a
wire grounds the rotor to the rear wall. A trimmer
condenser for setting the frequency range of the
oscillator to the proper value of 269 to 29,9 MC
is accessible through a small hole in the rear wall,
just above the oscillator tube.

In the amplifier compartment, the two 6AKS5
voltage amplifiers are slug-tuned, also from the
rear, while the power output stage i1s condenser
tuned by a control on the front panel. The slug-
tuned stages are sufficiently broad that the output
of the 6 AK6 is withig 1 db of 1.25 watts over the
entire band. The broad response of the 6AKS stages
is in part due to the resistance loading across each
slug-tuned coil which limits the amplification yer
stage to approximately 25. As a further measurec
of isolation, a simple series resonant circuit is
used to couple between each of the amplifier stages
The self-supporting coils are first resonated at 29
MC with the 30 mme. coupling condensers by
means of a grid-dip meter or use as a wavetrap
in a receiver antenna lead, and then re-connected
as series circuits in the exciter.

Both the 6AKS and 6AK6 stages are neutralized
to prevent self-oscillation and reduce wvariations
reflected from plate to grid of each stage which
might affect the oscillator stability. The neutrali-
zation scheme has been used with good results in
stabilizing FM receiver LF, stages.1,2 Briefly, the

1 G. E. Gustaf~-n & John L. Rennick “Low Cost FM-
AM Receiver Cireuits,” Tele-Tech, QOctober 1948, p. 36
¢ CQ, July, 1949, p, 44
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system consists of balancing a bridge circuit so that
voltage between plate and screen does not appear
between grid and ground. The bypass condenser
from screen to ground is adjusted to balance the
bridge circuit which also includes the grid-to-plate,
plate-to-ground, and grid-to-screen tube capacities.
This neutralizing capacity was determined ex-
perimentally as 150 uuf for a 6 AKS and slightly
more for a 6AK6. The value is not critical and
standard fixed condensers may be used. Note that
to use this system, the plate return must be con-

nected to the screen for rf. The resistors which
supply the plate and screen current to the 6AKS
stages are required to decouple the screen from
ground to take advantage of the neutralization
scheme, as well as to drop the regulated 210 volt
supply to the proper 150 volts for a 6AKS.

The output tank coil and coaxial filter are
mounted underneath the chassis. The coaxial filter
1s assembled on a tie strip which is mounted on
a narrow metal plate which forms the ground side

(Continued on page 56)
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wound on 33" dia. 7/32 dia ceramic

ceramic

C2 3-12 NPO trimmer

Cga 35 uuf variable

Cq 500 put zero temp

ceramic

Cs Cs Ca2 Cas 30 puf

ceramic or mica
put ceramic or
mica

Cq 5 put ceramic

mica

Co .01 pfd.

Ci0 25 volt, 10 ufd. e-

lect.

Ci1 005 ufd.

Ci2 Ci3 Cis Cyp 1000
puf mica feed-
through disc

C14 C15 C18 Cy7 1000
pp mica stand-
off disc

Coo Cog Cog 001 pufd.
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Cs |

or

Coq Cag 150 uut cera-
amic or mica

Cor 500 put mica

Cog 50 puf variable

Cog Cg2 50 puut ceramic

C30C3a1 100 uuft cera-

mic
Ly 3 turns #22 11/16
dia., % long
Lo 40 turns #28 close-
wound on Iw.
(7/32" dia.) IM.
resistor

Lg 2.5 mh r.f. choke
L4 Ls Lg L7y 20 turns FF
22 close-
wound on 2
w. [(5/1&"
dia.) IM.

resistor
Lg Lyo 17 turns # 28
enameled close-

form with pow-

dered iron tun- Lig || turns & 22 on
ing slug [Cam- I w. (7/32" dia.)
bridge Thermi- | M, resistor
onic Corp. type R1 27 K Vow.
L5-3) Ra Riz R17 330 '/ow.
lg L1z 20 turns F22 Rg 10 K /ow.
closewound /4" Re 100K '/ow.
dia., self - sup- Rs 470K !/ow.
porting. Reson- Re | M. l/ow,
ate with Coo & R7 R11 3.9K Vow.
Cos at 29 Mec. Rg SM ow.
Li» 40 turns # 28 on Rg | M. Pot,
2w. (5/18” dia.) Rio 2.2K 2W.
| M. resistor Riz 1K Vow.
lig 10 turns F 22 Ri4 Ris Ris Ris 4.?Ki
enameled on Vaw.
11/186" dia. form, Rig R2o 47K /ow.
% long Roy 470 Iw.
Li4 2 turn #22 hook- ViVa Vs Vs 6AKS
up wire link. Vg 664
Lis Li7 8 turns #22 on Ve bAKS

cond. (C29 & Cga)
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CHESTER R. UNDERHILL, W2YT*

Concluding a three-part article giving the authoritative
low-down on why our high frequencies act as they do.

peared in the Dec. and Jan. issues of CQ, the
various mechanism of transmission which may
be involved in working DX on our v.h.f. bands were
discussed. Part I dealt primarily with ionospheric
phenomena. Part II described the wvarious de-
partures from the “normal” atmosphere which
might produce extended-range contacts. The third
and final article of this series, which follows,
elaborates on the considerations touched upon in
Part II, and offers suggestions as to how v.h.f.
tropospheric “band openings” may be predicted.
The weather patterns responsible for non-stand-
ard atmospheric conditions that form over the
continental United States may be due to any one
of several discrete meteorological conditions aris-
ing in the troposphere, or possibly a temporary
combination of them. The three most common
types of inversions that affect v.h.f. propagation
are known as Nocturnal, Dynamic and Subsidence.
It may be of interest to discuss each type in some
detail, as amateur textbooks seem prone to skim
over them rather lightly, leaving much to the im-
agination. Parenthetically, any amateur seriously
interested in v.h.f. propagation via the troposphere
would be well repaid by visiting his local library
and procuring a text book on elementary meteor-
ology. He will find the content interesting and
it will yield him a basic knowledge of the dynamic
physics of the troposphere that will be of great

IN Part I and Part 1l of this series, which ap-

*Senior Engineer, Radio Propagation Laboratory
The Pennsylvania State College, State College, Pa.
(On special leave from the RCA Service Co.,
Inc., Camden, N. T.)

TEMPERATLRE ———

FEBRUARY, 195]

aid to him in his understanding of v.h.f. propaga-
tion phenomena.

Nocturnal inversions are due to the heating of
the earth’s surface by infra red solar radiation
during the daylight hours and the re-radiation, or
loss of this heat energy after sunset. The cycle
may be visualized as follows: During the daylight
hours the earth absorbs infra red radiation from
the sun which heats its surface. The air in contact
with the earth is gradually heated during the day
by convection to a height of several hundred feet.
After sunset the process reverses: the earth's
surface is rapidly cooled by infra red re-radiation.
The warm air in contact with the earth is, there-
fore, also cooled and during the course of time
gradually cools the air above it by convection to
an increasing height. This condition, of course,
constitutes an inversion (temperature rising with
height) starting at the earth’s surface at sunset
and reaching to a height of several hundred feet
as the night wears on. The height of the inversion
varies the location of the tangent ray and thus
determines the distance that VHF signals may be
propagated by this type of inversion. This fre-
quently extends from 150 to 300 miles.

Steep gradient changes in the index of refrac-
tion at the boundary of the air masses involved in
nocturnal inversions also create the so-called sur-
face ducts or natural “wave guides” as previously
described. Over certain tropical ocean areas, sur-
face “ducting” at UHF opersists as long as the
covering air mass is undisturbed by meteorological
frontal action. As pointed out, the height or thick-
ness of the inversion limits the frequency that may

be horizontally propagated. The higher the “duct”,
the lower the frequency.

Fig. 7. Family of Temperature ‘vs. Height
plots showing three inversion #ypes. 1)-Noc-
turnal or surface. 2)-Dynamic or advective. 3-
Subsidence, 4)-Standard atmospheric condition
(no inversion)

|7




5000

/ 1 4000

ELEVATED
INVERSION

3 § § 3 3

:

ALTITUDE IN FEETJ ’

ALTITUDE IN FEET
~
s
ALTITUDE IN FEET

.f |
] < =3

FOG*
O
8

777 | /

:

“M" UNITS 1

350 400 450 500 550
SUB STANDARD, POSITIVE LAPSE
(CAUSED BY SURFACE FOG)
INVERSION

350 400 450 500 550
SUPER STANDARD, NEGATIVE LAPSE
SURFACE DUCT; NOCTURNAL

“M"UNITS

350 400 450 5S00
SUPER STANDARD, NEGATIVE LAPSE
HIGH ALTITUDE DYNAMIC OR
SUBSIDENCE INVERSION

Fig. 8. Family of M curves showing inversion effect. The slope of the broken line in drawings indicates
standard atmospheric condition with M units increasing linearly with height. When the slope of the M
curve is less than the standard slope it is considered "sub standard,” and the slope and lapse rate positive.
When greater than standard it is considered "super standard,” and the slope and lapse rate negative.

Dynamic inversions are caused by warm air
masses over-running cold, or a cold front coming
in under a warm air mass. Horizontal movement
of air is known as “advection” and dynamic in-
versions are, therefore, sometimes referred to as
“advective type”. This type of inversion occurs at
relatively high altitude, in the order of two to ten
thousand feet, and results in about the only “pre-
dictable” type of VHF band opening. The advec-
tion of the warm dry air, occasionally formed over
the arid Western plains regions in summer, may at
times be charted and its probable course plotted
a few days in advance,

Subsidence inversions take their name from the
“subsiding” or falling of air toward the earth from
the dome of a high pressure area due to compres-
sion. Air, like other gases, rises in temperature
adiabatically when compressed. “Adiabatic” simply
denotes a change in temperature without the ad-
dition or loss of heat. Now we know that when
air rises in temperature, it is able to hold a pro-
portionally greater amount of moisture. In other
words, its relative humidity decreases as it becomes
progressively “drier”. When this falling warm dry
air mass reaches the upper surface of the cool
moist air adjacent to the earth’s surface, a dis-
continuity of refractive index results.

Like the advective type of inversions, subsidence
inversions usually occur at relatively high altitude,
and thus lend themselves readily to VHF DX.
However, as they are frequently associated with
the falling away, or dispersing, of a high pressure
area towards a low pressure area, it is impossible
to forecast the elevation at which the discontinuity
boundary will be likely to form. Best DX condi-
tions, however, have been noted when the inter-
vening air masses along the propagation path are
undisturbed by the frontal turbulences associated
with low pressure areas.

Another type of inversion, occasionally reported
by aviators, is caused by convection heating of
the air above cloud masses that have been heated
by solar radiation. This is usually a duct forming
type of inversion, probably not more than a hun-
dred feet or so thick and effective only in the
radar micro wave spectrum.

Fig. 7 shows a family of temperature plots and
inversion boundaries for the three major types of
temperature inversions discussed. As previously
noted, dynamic and subsidence inversions may
form at any altitude from two to ten thousand
feet. The last plot (4) shows the Standard Atmo-
sphere condition with temperature and relative
humidity decreasing linearly with height. All of
the temperature plots are to be considered as
starting from a common surface temperature.

Modified Refractive Index and the M Unit

We have previously stated that Snell’s Law gives
the bending of a ray entering the plane boundary
between two media of different refractive indices.
We know, however, that our refractive index de-
creases with height in a homogeneous atmosphere.
Without becoming involved in mathematics, we
can resolve this situation if we consider an earth
with a radius extended by 1/3. The case where
the earth’'s radius is multiplied by 4/3 is called
“Standard Refraction” and corresponds to a linear
variation of refractive index with height based
on standard atmosphere conditions.

Snell’s Law has been manipulated to take this
modified earth’'s radius and “Standard Refraction”
into consideration, resulting in a “Modified
Refractive Index”, expressed in “M” units. The
modified unit of refraction is expressed by the
amount it exceeds unity and is measured in parts
per million, laying in the range of 300 to 550
units. A plot of “M” units vs. height is called an
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Fig. 9. Some possible paths
of YHF propagation in the

troposphere. By letting the
imagination complete the
dotted lines an idea of the ,}
complexity of possible pro-
pagation in the troposphere

WARM AIR MASS OF
DIELECTRIC CONSTANT A

)

V. COLD AIR MASS OF
/ \i DIELECTRIC ;
{ CONSTANT B -

DISTANCE &>

by second hop may be
obtained, f
o
—————— REFLECTED SIGNAL
SUPER REFRACTED SIGNAL
<o POSSIBLE MULTIPLE HOPS
M curve. A “standard” M curve results when

the air of the lower atmosphere is thoroughly
mixed and represents the 4/3 earth’s radius ap-
proximation.

For those that are interested in the physical
makeup of the Modified Index of Refraction it is
represented by the following equation:

T (N-1) + E] 10321_9_(1'-3—[—48003) +0.481
[ A T £

where M 1s the modified index of refraction, N
the index of refraction, B the altitude in feet, A
the earth’s radius, T is the absolute temperature,
p and E are the total pressure and moisture vapor
pressure, respectively, in millibars.

It has been pointed out (1) that for waves
in the radio spectrum the index of refraction of
the atmosphere depends principally on its temper-
ature and water vapor concentration. The M
curve, therefore, depends upon the distribution of
temperature and water-vapor with height. The
modified refractive index is decreased by an in-
crease of temperature with height (a temperature
inversion) and a decrease of water vapor with
height. The slope of the M curve then shows a
negative lapse. An increase of water vapor con-
tent with height, usually associated with fog.
vields a sub-standard M curve with a positive
slope. Fig. 8 shows a family of M curves illustrat-
ing how various types of inversions may form
non-standard atmospheric layers.

Tables have been prepared from which M can
be computed from observed meteorological data
such as temperature, barometric pressure and water
vapor content as a function of height taken by
radiosonde technique. These data are accumulated
every 12 hours from numerous observation points
over North America and are broadcast on schedule
by NSS. They are also available at any U. S.

(1). Martin Katzin, Research and Development Board—
Digest Series No. 141, Oect. "48,
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Weather Bureau or CAA aeronautical station.

Predicting Band Openings

In attempting to predict two meter band open-
ings from meteorological data, close scrutiny should
be given to lapses in M units. However, it must
be borne in mind that radiosonde equipment is
born aloft by ballons and does not continuously
record data as a function of height but merely
samples it. Therefore, although an inversion may
be spotted at high altitude, its “thickness” may not
necessarily be measured nor sufficient data ob-
tained to calculate the gradient of M in the layer,
which we are primarily interested in.

Meteorological maps, showing barometric pres-
sure areas over North America, are published
daily in some metropolitan newspapers. Compari-
son of the shown pressure gradients, with DX
conditions noted at the same time, have yielded
some very interesting correlations, particularly
along the path of steep gradient edges.

It may be well to note that while, over a period
of time, lapses in M units and steep pressure
gradients have individually been correlated with
abnormal propagation conditions, there have also
been many times when these correlations simply
did not exist. While it is very convenient for those
of us that have observed these correlations to shrug
off the non-correlation instances with “there was
no one on the air”, this logic obviously has little
basis in scientific fact. In the meanwhile, we are
informed that W2ZPEN is keeping his crystal
ball well polished and reports some very satisfac-
tory results in predicting band openings.

Propagation Paths Under Non-Standard

Atmospheric Conditions

Fig. 9 shows some possible propagation paths
when a’ warm air mass of dielectric constant A
moves in over a cold mass of dielectric constant B,

Or, of course, the cold mass may move in 1=.1'¢'u:‘h\=:.1;I

:
(Continued on page 61)

19




“XING A LA 3.5 N

GENE SYKES, W4BRB*

Here's the inside story on 80-meter DX, by the band’s outstanding DX man.

URING THE FALL AND WINTER of 1947 a new

phase of operations was added to the over-

all amateur picture; Low Frequency DXing.
Many operators, jaded by the cut and dried pattern
of DX chasing on 28 and 14 mc and looking for
new worlds to conquer, descended upon the 3.5
mc band with the express purpose of “opening
it up.” It is true that long distance communications
had been established often and by many different
stations in the years prior but such communications
were generally coincidental to the normal opera-
tions of the stations involved. Therefore, the cool
months of '47 can generally be regarded as the
beginning of the 80 meter DX era.

In such a movement it was inevitable that certain
high-frequency techniques, proven on the “DX
bands” should be introduced. Also, it was inevi-
table that the operators should adopt themselves
somewhat to the nature of the 3.5 mc band.

It is well-known that the daylight “skip” in the
region around 80 meters is practically non-existant.
Therefore it can be considered as a purely night-
time DX band. Also, due to the atmospherics pe-
culiar to this part of the spectrum, 3.5 mc yields
its best results during the cooler months. Against
this may be balanced the fact that the skip on
this band is comparatively predictable between two

*410 Franklin Rd., W. Palm Beach, Fla.
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points and experience has proven that the times
at which a certain area may be worked from any
other given area may be determined in advance
with much more accuracy on 80 than on 14 or 28
mc. This last property allows DX schedules to be
made with a higher percentage of hits on 3.5 mc
than on the higher bands.

What and When

For example, in the New England states the west-
ern European countries will break through as early
as 2200 GMT during the months from October thru
February and will remain “in” until 0800 GMT.
In the southern seacoast states the same Europeans
will not ordinarily reach a working level before
0000 GMT (due to the longer period of daylight)
and will remain in for approximately the same
period. This, of course, gives the northeastern
states a definate edge in this department due to the
fact that during the favorable winter months they
enjoy a longer period of darkness.

In working South Americans this situation is
somewhat reversed in that the southern states and
those along the Gulf of Mexico will receive a
stronger signal somewhat earlier than the northern
states. This 1s due, of course, to the geographical
locations which permit these states to intercept the
expanding “skip” before it extends up to the more
distant northern states and, also, because the signals
are less attenuated in coming across the Gulf of

’.

Those are all 80-meter cards
on the wall: Gene has 87
countries worked on this

=
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b band, and it looks like
R about 75 confirmations on
] the wall,
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Mexico and Caribbean than they are after travelling
another thousand or so miles across the United
States. It is a matter of fact that these low frequen-
cy signals are attenuated by land masses to a greater
extent tha nare 14 or 28 mc signals.

A fact to be remembered in inter-hemisphere DX-
ing is that the seasons are reversed and even though
we may experience greater atmospheric interfer-
ences during our summer, these will generally be
balanced by stronger signals from the southern
hemisphere. Argentinian stations have put strong
signals into Florida as early as 2300 GMT in
mid-summer, which is some two hours before dusk.
The same signals will not ordinarily be readable
in the northern states before 0100 GMT and, ap-
parently, never do reach the levels reported in
the southern states.

South Africans appear to peak throughout the
eastern seacoast states between 0300 and 0400
GMT after which there is a rapid and definate
attenuation to all signals from this area. Northern
African stations exhibit about the same character-
istics as Europeans and are, if anything, slightly
stronger and easier to work.

The South Pacific area varies in time according
to its longitude. New Zealand stations come through
as early as 0600 GMT and remain in until 1200
GMT with a peak at approximately 0800 GMT.
Australians are hardly ever heard before 0900 GM'T
and also fade at approximately 1200 GMT on the
east coast. The common fade-out at 1200 GMT
is undoubtedly coincidental with daybreak in this
longitude, and in the more westerly states may be
retarded to again coincide with the local daybreak.
However, these more westerly states do not appear
to hear the South Pacific area earlier—geography
notwithstanding—since undoubtedly the DX station
must depend upon its local dusk for the necessary
“skip”.

The necessity for an “all-dark” path is confirmed
by the many contacts between United States and
Japanese stations. The Far Eastern stations could
not be heard on our east coast before approximately
0830 GMT and faded out at approximately 1100-
1200 GMT. They remained “in” for Pacific Coast
stations for several hours after this time and the
W6s could be heard working them until they, too,
faded out on the east coast. Asians located in the
near-East are subject to similar conditions  gov-
erning Europeans and North Africans and appear
to come through to the East Coast of the United
States from 0000 GMT until approximately 0630
GMT (depending upon the time of their “local”
davbreak).

In brief, successful DX scheduling on 3.5 mc is
greatly dependent upon a dark-path, and times
should be selected that will permut the signal te
travel through a dark-path all the way. It has
been indicated that VK stations are to be expected
in the period between 0900-1200 GMT, for in-
stance, but there is no reason not to believe that
they are workable at dusk as well as at daybreak
in the more northerly latitudes. *

Antenna and Equipment
3.5 mc DX stations are as varied as those found
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A 32V-1 drives p-p VTI27A's at a KW. Looks fike
Gene is worrying over those missing cards.
on any other band. High powered transmitters and
sensitive receivers pay the same dividends. However,
much of the success of any station is depender®
upon its antenna and this is particularly true om
the lower frequencies. Much has been said and
written concerning the relative merits of horizontal
and vertical polarization. It is accepted that for
long-distance, low-frequency communication a
vertical radiator is preferable. However, the phys-
ical proportions of such an antenna makes it an
impossibility for most stations. Much of the per-
formance of the vertical antenna can be duplicated
with the “ground-plane” vertical which 1s a much
less pretentious system. Reports from several sta-
tions using this antenna indicate its excellence. In
addition to the favorable vertically polarized char-
acteristic it has the further advantage of simplified
(co-axial) feeding with a good match over a wide
frequency range and may be located at any rea-
sonable distance from the transmitter. Also, and
quite important—the co-axial feeder may be ground-
ed, thus eliminating lightning hazard to a great
extent. Further, the grounded coaxial feeder should
tend to eliminate to some extent the noises inherent
around any amateur station and confine all trans-
mission and recepton purely to the vertical radia-
tor.

However, noteworthy results have been achieved
by many stations using some form of doublet or
zepplin antenna in the horizontal plane. The fold-

*Iaditor's note: W4BRB is too modest. There's good reason
to believe that long haul DX is possible at dusk here
on the East Coast. During the last 80 meter DX season,
a lot of us heard him on the band around 0000 GMT
one evening, working XZ2EM crossband.
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Th; juﬂmun saves the day! The three new ones on

the desk are YR4AA, VSHAC, and VYSSAL, all on 80.

ed-dipole performs excellently on the low frequen-
cies as it does on the higher bands. The straight
doublet (70 ohm feed) is equally efficient and as
widely used. For the many stations that do not have
sufficient space available for an 80 Meter halfwave,
the ends may be “bent-down” along the supporting
masts. Some distortion of the radiation pattern will
result, it 1s true, but since the major amount of ra-
diation is performed by the (high current) center
section of such a wire, the overall effects of the dis-
tortion will be negligible.

Directivity (or orientation) of the 3.5 mc antenna
seems to be of minor importance in DX work. On
this band, a good haliwave antenna appears to
radiate equally well in all directions despite ac-
cepted theory. This is advantageous in that it per-
mits good, all-around coverage with one antenna
rather than requiring several to cover various
directions.

Of far more importance than the type or orienta-
tion of the antenna is the height above ground. The
ability to work consistent DX on any frequency
depends to a great extent upon the angle above
the horizon at which the signal leaves (and enters)
the antenna. This angle of radiation is, in turn,
dependent upon the height of the wire. As the wire
is raised the angle is lowered up to a certain point
and the signal at a distant point, all other things
being equal, is increased. In terms of proportion,

1: This helps a lot. I use it here and find that it con-
tributes at least one “S'" point to ANY signal.

2: Any band, for that matter. 3: W2QHH, W1BPX, WI1-
DHD, WANNN, WAKFC

4: VP8AIl
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an 80 meter antenna suspended 65’ above ground
1s roughly equivalent to a 28 mc antenna 8’ above
ground. Smce there 1s a limit to all things, including
the height of 80 meter antennas, the best advice
1s contained in the ancient ham proverb, “Put 'em
as high and as clear as you can”. This does not
mean that the operator limited to perhaps a height
of 25 or 30 is dealt out. Qutstanding results have
been accomplished by low and medium powered
stations using antennas which would be considered
low for 14 or 28 mc usage.

One of the main requisites to the working of DX
is that first the DX must be heard. In addition to
a receiver this factor introduces the need for a
GOOD receiving antenna, Sufficient to say that
the transmitting antenna should be switched be-
tween the receiver and transmitter so that the
receiving apparatus enjoys the benefit of the best
possible antenna. If the antenna be one employing
“flat lines” or co-axial feed the relay may be
inserted directly into the line at an appropriate
point. If, on the other hand, the antenna employs
“open” or tuned feeders, the relay should be in-
serted in the link line between the tuner and the
transmitter so that the receiver may also enjoy the
benefits of the tuned coupler. This has the further
advantage of placing the relay in a comparatively
“cold” circuit. Such an arrangement will permut
the use of a less-expensive relay and at an im-
provement in performance, 1

On 3.5 mc the operator can generally “hear the
competition”’ to a greater extent than on the higher
bands. Therefore, it is definitely advantageous to
use break-in procedure and the transmitter should
be so equipped. 2

The use of a VFO is a definite advantage here
as on the other bands. DX operators on 3.5 mc, as
on other bands, generally sean their own frequency
first. However, low frequency DXing is still novelty
enough to most operators that they WILL tune
a bit above and below their own frequency. At
this time the DX segment of the 80 meter band is
not so overcrowded (except during DX contests)
that the rockbound station is handcuffed.

The W station may safely employ CQ DX on 3.5
mc more readily than on 14 or 28 mc since he IS
DX to many foreign operators. If and when this
band wins wide popularity in foreign countries this
practice will lose ground as foreign stations search
for other foreign stations (not W's) but at present
this call does not carry with it the stigma that it
does on 14 mc.

Promoting the Band

The apparent lack of interest in 3.5 mc evidenced
in many distant areas has led to the practice of
“DX Baiting”. The bait may take the form of an
80 meter crystal, call books, pleading letters or the
good, old-fashioned challenge. The accepted proce-
dure is to ambush a station in a desired locality
on any of the higher frequency bands. (7 mc is

preferable since it is generally a fair bet that if he
CAN work 40 he CAN be seduced into a try at

(Continued on page 60)
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- Jhe Monitoring Post

gleaned by THE BRASSPOUNDER
W HEN the emergency boys anyplace in New County RC clubrooms to Mineola, where it sup

York City go to work, we can be sure a
genuine disaster has occurred! And two
such workouts within three days, bringing the
total to three within the boundaries of the city
since ham radio became a means of such commu-
nication, is pushing things a bit hard. W27TJA4
obeyed his xyl and went below stairs to sharpen
a knife at 6:30 P.M. on Nov. 22. Turning the
switch for light over the workbench also turns
on one of his standby receivers, tuned to the N.Y.C.
Fire Alarm Freq. A Brooklyn alarm came n;
then one for Manhattan, then a first and a second
for a location near his home, the second calling
for ambulances and rescue companies to respond.
An immediate telephone call to the chief dispatcher
at fire alarm headquarters brought the news of a
ILong Island R.R. wreck, and within five minutes
of the first alarm TJA was all mobiles on two and
ten, simultaneously, to get to the location imme-
diately. W2AAG, BAE, LGK, PQG, and ZOS
picked up the alert and immediately began round-
ing up the mobiles.

Ten-meter mobiles, after police line clearance
had been obtained, maintained constant circuits
between the wreck and the police precinct head-
quarters nearest the scene, with one mobile parked
at the curb at the police station. A heavy overload
on normal telephone facilities required this serv-
ice. Police emergency trucks equipped with two-
way radio, telephone company radio trucks, and
several other communications means were not
enough to handle the load. K2BQ drove in from
Westchester and set up a portable station in Flush-
ing Hospital, with all hands working till after
2 AM.

And three days later, when a storm with gales
touching the hurricane force hit the city, the nets
again went to work and did not complete their
jobs until Nov. 28—four hard days of emergency
communications. In Nassau County, the Long Is-
land neighbor of N.Y.C,, a long list of accomplish-
ments has been reported: assisting the Red Cross,
U. S. Coast Guard, County Police, and other agen-
cies in evacuation work.

WZ2FI was called by Red Cross at 10:30 AM.
Saturday asking for help. Put to work immediately
were W2TUK, SFV, JXP, NI. By noon W2UOL
was on hand with his truck laden with a 10-meter
mobile and other auxiliary radio gear. W2SPI
and PG went into the Long Beach area to work
with the Red Cross in evacuation work. at this time
there being no telephone lines and but one road
open to reach the area. W4KKM/2 reached the
Coast Guard station at Short Beach and worked
with them until early the following morning, when
normal communications were again available. A
2-kw. gas generator was hauled from the Nassau
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phed power from 2 to 11 P.M., when power was
restored in the county seat. W2KAZ and PQO
had not even time for a cup of coffee, their mobiles
kept on the go constantly. W2BTA was dispatched
to Oyster Bay to survey and supply a report to
county Red Cross headquarters—no telephones in
this area at all. At Seaford, on the South Shore,
W2JXP/M stayed with Red Cross field men until
2:30 AM. the following day when all evacuation
had been completed. On the two-meter net con-
tinuous communications was maintained with Red
Cross headquarters in Mineola, furnishing informa-
tion regarding conditions, availability of shelters
for evacuees, plans for rescue work using Army
“Ducks”, etc. Thirty-three stations worked cease-
lessly—10 mobiles, 2 portables, 21 fixed.

In Queens County trouble began to pile up as
Nassau reached the point where their communica-
tions were somewhat under control, so mobiles
were sent from the latter county to Queens, where
two- and ten-meter portable rigs had been set up
at Fire Dept. Central Office. Sixty-eight circuits,
serving more than 2,000 fire alarm boxes, were out
of commission. The work of the portable and
mobile stations was not completed until noon of
Nov. 28—three and one-half days of intensive
emergency communications. Staten Island’s ten-
meter net served faithfully for long hours assist-
ing Red Cross in evacuation work. A splendid job,
but each group, no matter where located, all re-
port a shortage of mobiles. To do a job during
disasters the hams will have to become more con-
scious of the value of mobiles. This is just one more
of the many splendid achievements of the Amateur
Service.

WS50K reports “yours is the best sig I'm seeing
on the band right now”, based on what he sees on
the scope. He's back on 40, forsaking 75 for a
while, and has been licensed for the past 30 years.

(Continued on page 59)

Gov. John W. Bonner, Montana, ru:ui\ring his "Dog-
catcher” certificate from "The Mayor”, W7LCM.
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ECAUSE OF HETERODYNE INTERFERENCE in the

crowded phone bands, a heterodyne elimintor

operating in the audio-irequency range can
be very helpful in the successful completion of phone
qso’s. The main requirements for suc a heterodyne
eliminator are:

1. That it be continuously tuneable over the
range from a few cycles per second to the maximum
sideband frequency passed by the receiver. If a
receiver, for example, can separate stations 4 kilo-
cycles per second apart, the maximum tuning fre-
quency of the audio nulling device should be 4
kilocycles per second.

2 That it have an extremely sharp rejection
bandwidth to reduce loss of the voice frequencies
as much as possible.

The device described in this article, The Heter-
onull, meets both these requirements.

Operation

The circuit of the Heteronull stems from the
RCA Distortion and Noise Meter* and is that of
2 tuneable audio-nulling amplifier. It is possible,
when the audio output from a communications
receiver is fed into the Heteronull, to eliminate
the audio heterodyne between two stations when
the frequency of the heterodyne falls within the
tuning range of the device. The Heteronull serves

«Tube Department, Radio Corporation of America,
Harrison, N. J.
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Figure |

7% HETERONULL

equally well when used for CW work. It is simply
tuned to the interfering CW signal, thereby elimin-
ating this signal and leaving the desired signal 1n
the clear, provided, of course, that the signal to
be retained is not blocked out by the interfering
signal,

The Heteronull is a tuneable three-stage audio
amplifier having a Wien bridge between the 2nd
and 3rd stages and employing negative feedback
to increase selectivity. The Wien bridge, adjusted
by means of variable capacitors, is sharply tuned
to filter out the heterodyne frequency.

Construction

Since audio frequencies in low-gain circuits are
involved in the Heteronull, there is no need for
any special layout or shielding. For experimental
purposes, a tuning range of from 500 to 5000 cycles
was selected. A chassis measuring 2-1/2" x 7"
x 9” was chosen to suit the largest components, the
two variable capacitors. Fig. 2 shows the general
layout of the chassis. As indicated in the circuit
diagram and Fig. 2., these tuning capacitors are
insulated from the chassis. One-half inch thick
bakelite is used for the insulation. If a dual-
variable capacitor with common shaft and large
enough capacitance in each section is available,
some mechanical problems can be avoided. In my
case, however, two identical three-section variable

* Type WM-T1A

CQ




A Tuneable Audio-Nulling
Amplifier for Rejecting
Heterodynes.

Figure 2

capacitors were available plus the gears, so these
were used. lo obtain approximately 1200 uuf, all
three sections of each capacitor were wired in
parallel. T'he trimmers, C9 and C10, shown in the
circuit diagram, are part of the tuning capacitors.
Because the unit draws only a few milliamperes,
the receiver power supply can usually be used for
B voltage. However, a separate 6.3-volt heater
transformer may be required. The tuning capaci-
tors, tubes, and large cathode bypass and plate-
decoupling capacitors are mounted above the chas-
sis. The range selector, balancing, tuning, and
“off-on” controls, plus the phone jack, are brought
out to the front panel as shown in Fig. 1. The
“off-on” switch in the “off” position connects the
phones directly to the input terminals of the unit
and removes B voltages when the nulling action
of the bridge is not required. In the “on” position
the switch connects the phones to the output of
the Heteronull and applies B voltages.

The risk of poor ground connections is avoided
by running.a heavy piece of copper wire across

Figure 3
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the bottom of the chassis to provide a common
ground point. Tubes and components were ar-
ranged to facilitate short, direct connections. In
addition, wiring which might bring input and out-
put circuits close to each other was avoided. A
bottom view of the chassis is shown in Fig. 3.

Adjustment

After the chassis is wired and carefully checked,
connect an audio oscillator to the input terminals.
(I used the 1000-cycle station code practice oscil-
lator for tuning up the amplifier). Apply the
heater and B voltages and plug in the phones.
Throw the off-on switch to the “off’ position to
make sure the 1000-cycle signal is available at the
input. Adjust the trimmers on the bridge capaci-
tors for somewhere near equal setting. Switch to
the “on” position and throw the range switch to
the low range (Approx. 500 to 1600 cycles).
Rotate the tuning knob and listen for the null.
Make this adjustment slowly because the tuning
1s quite sharp. If the null is not heard, try different
positions of the balance control, R11, and repeat
the tuning. When the null is found, adjust the R
balance knob for maximum nulling, then adjust the
bridge trimmer capacitors for further nulling. A
pronounced null should occur as the bridge is tuned
to the incoming signal.

Operation

The earphone output from the communications
receiver may now be connected to the input of the
Heteronull. Throw the “off-on” switch to the “off”
position and tune over the band for two stations
which are heterodyning each other. Throw the
“off-on” switch to “on” and tune the Heteronull
slowly, listening for the rejection of the heterodyne.
Try both range positions. A point will be found
where the heterodyne will be eliminated, making
it possible to “copy” the modulation. If there are
several heterodynes, select the loudest and reject it.

The Heteronull 1s also effective for rejecting
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Capacitors Cs8, C12—0.05 ufd. pa-
Cl—0.01 ufd., paper, per, 450v.w.
200 w.v.d.c. d.c.

C2—200uutd. mica, 450

v
C3—20 pufd., electroly-

Ce.CI0—(Approx.)
50 uutd trimmer.
C13—40 utd., electroly-

tic, 450 v.w.d.c. tic, 450v.w.d.c,
C4, C5—1200 uufd., va- Cl14—100 ufd., electro-
riable tuning lytic, 25v.w.d.c.
capacitors CI5—0.1 ufd., paper.
C6,C7,ClI—I1.0 utd., 450v.w.d.c.
paper, 450 Resistors®
v.w.d.c. RI—!/2 megohm, /2 w.

R2, R4—8200 olims. 2w,
R3, R21—33,000 ohms,
2 w.

R5, R9—3900 ohms, 2w.
R6—27,000 ohnes, | w.
R7, RI13, Rl6—1 meg-

ohm, | w.
R8, RI7—I100 ohms, | w.
R10—4700 ohms, 2 w.
RI1—I10,000 ohms, wire
wound—(balance
control)
R12—1000 ohms, 2 w.

RI4, RI5— 184,000

ohms, | w.
RI8, RI19—B80,000 ohms,
| w.

R20—270 ohms, 2 w
* All resistors = 10%
except
RI4, RIS RI8B and RI9
= =+ 5%
S|I—DPDT Range Switch
S2—DPDT Of-On
Switch

an unwanted CW signal. Tune into the CW band
and locate two CW signals which are close enough
to interfere with each other. By tuning the Heter-
onull, it is possible to reject either of the signals
with no change in the other.

Other Uses

The Heteronull may be put to several other
useful purposes provided that the tuning knob 1s
calibrated. The calibration of the device may be
accomplished as follows: Fasten a sheet of heavy
white paper beneath the pointer of the tuning
knob. Be sure to mark the exact position of this
template if vou plan to later remove it for use in
preparing a fancier dial as was done In my case.
Careful marking allows one to return the final dial
to the same position without disturbing the cali-
bration. Next, connect a calibrated audio oscillator
to the input of the device and a pair of headphones
or audio output meter to the output. Start at
one end of the dial to be calibrated and mark
calibration points all along the dial at suitable
intervals by nulling the known frequency of the
input signal. Repeat this calibration procedure for
all ranges. From the template a neat dial may be
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made, or as was done here, a tracing was made
and a photostat obtained. The photostat was then
covered with a sheet of 1/16” plexiglass and fas-

(Continued on page 59)
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Conducted by HERB BECKER, W6QD*

E WOULD LIKE to offer our sincere congratu-
lations to the following DX men who have

i i achieved WAZ. The certificates have been

awarded as tollows:

240 PY1GJ Roland Pereira de Souze 40-199
241 WTIYA Rick G. Price 40- 59
242 W6BUY Jack Holmes 40-157
243 W3GAU Joe Gillson 40-183
244 WIIYE Ray A. Belair 40-214
245 W3JTC Larry Eisler 40-224
246 VK6RU James E. Rumble 40-186
247 W3JNN Oscar L. Short 40-215
248 W3KT Jesse Bieberman 40-222

It looks as though the W3’s hit the jackpot this
month. As you will see, there are five of them listed
above, W71YA should take some sort of a prize
for working the smallest number of countries and
yvet made WAZ. This was a case of a man gunning
principally for WAZ with little emphasis on coun-
tries. Rick has subsequently moved and is now
WOIPX. It 1s good to see W6BUY in there and
we certainly can't overlook VK6RU whose sta-
tion has given Zone 29 to many many Hams
throughout the world, and then last but not least
PY1G). None of the above really should need any
further introduction to you.

W2Z2HM] is getting fed up with this DX business,
as he seems to think that his 250 watts can’'t com-
pete with the power houses around the country.
Then of course conditions haven't exactly added
to his happiness, so from the way things look
Augie 1s pulling the switch until things get better
all around.

WIOLM still has enough energy to work in a
DX contest. Hal thinks it 1s going to be good in
a few years when the sun spot cycle is on the
increase and, at the same time, wonders if we old
fellows will have to be wheeled up to the operating
desk 1n a wheel chair when it comes contest time.
Maybe 2 Wheel Chair Club wouldn't be so bad
at that.

KL7P] has his rig and shack in a hall closet.
He generally runs 350 to 400 watts into the 813
final while the receiver is an NC-173 with pre-amp
and audio filter. Chuck says the Anchorage Ama-
teur Radio Club has started up again and looks

*Send all contributions to Herb Becker, 1406 South
Grand Ave., Los Angeles 15, Calif.
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like they will do O.K. with about 25 to 30 attend-
ing the last meeting.

WOET] worked FOBAG, who i1s on Makatea
Island, and usually can be found at about 14120.
For a lot of the old timers, this fellow i1s ex-
F30CD who was on around 1931. His name is
Emil Helme. WO6ET] got a tremendous bang out
of working him the other day since the only other
contact he has ever had with him was in 1931.

OEIFF 1s moaning about the fact that he doesn'i
get much of a chance to stay home and work DX.
He 1s on the move again, and this time to HB
for a few months. He managed to knock over a
few new countries when he was home in November,
as well as XZ25Y for a new Zone.

DL3AB just discovered that when he worked
VKIFE a year ago, he didn't realize that it was
a new zone for him. Anyway, 1 guess in looking
back over his log it finally dawned on him. Adolf

has also added three new countries to his list. This
makes him 39 and 106,

WINLM thought he had something when he
worked VQO9AA. He drew a bead on him with
his rotary and found he was about 45° off. All
good things come to an end, and in this case it

SM5RM on the air, and his XYL doesn't seem to mind.
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This composite of three photos taken at EKIAO's QTH helps explain his outstanding signal on all bands. That's

happened when he read about the doubtfulness of
VQ9AA in the December column. . .. W6AM 1s
doing a little more phone work these days and
added YJ1AA and 4X4CR. Another new one for
Don on c.w. was VKIRF on Macquarie,

WS5GEL nailed down VP5BH on Grand Cay-
man, 7018 kc. He was running 40 watts into a
pair, of 807's. . . . W5FFW worked VU2G] 14060
and FFSAC 14040 for a couple of good ones. . . .
WO9HUZ has added a few including FK8AH,
FQSAE, VS7KR, and CR5AC.

From the Southern California DX Club Bulletin
1 see where WOPFD has acquired the rig of
WO6TSW and this includes key clicks. Remember,
I am only quoting, but I won't argue. . . . Ap-
parently Wol'S) found out through FKS8AI that
FWB8AA is on the air on Wallis Island, but up to
now has only had one contact—this being with
FKS8AC on 40,

WOTT was one of the few to work 3AZAB on
phone. Elvin also connected with VRIF as well
as ZK2AA making his phone total 142, . . . It is
good to hear from WSMPG for the first time. It
seems that he has just put up a new J-element
beam after being off the air for quite some time.
The old beam came “tumbling down” as he puts
it, and with a new telephone pole supporting this

present rotary, things are on the up again.

The other day WSEBC was saying the snow
on the level was 1/4 wave on 440 mc. and In
drifts it was 1/2 wave on 5 meters, . . . WOEPZ
sewed up Macquarie good and proper when he
worked VKIRB and VKIRF. . .. G6Z0 still car-

ries a horse shoe as was proved when he worked

IIRB in a contemplative mood,

YJ1AB. This was done on 20. . . WSMET
crawled into the phones in order to hear VU2CU
when he worked him. In other words, it wasn't
one of those QSO’s “UR RST 599 FB Sig, OM.
Pse repeat last transmission.”

W3CHH, whom many of you will remember
as W3CHH/IWO, is still getting many cards |
from stations he worked while on Iwo Jima. He
actually sent cards out to everyone he worked
from there, but still has a few for those of you
who haven’t received his. You might, however,
check with your QSL Bureau, because it could be
that yvours is waiting for you there now. If you
should want to get in touch with him, write to

DLIEZ and his ir. op.
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ZB2 in the center,

and the

J. J. Frekot, W3CHH, 7236 Rupert Street, Phila-
delphia 24, Pennsylvania.

WONZZ has just about given up ever getting
his Zone 19 card from UA@KFD FOBO
was another one who worked HV1A, but a letter
from Vatican Radio told him the guy was a pirate,
and no amateur stations were known in the City.
.« « W/7HXG lost his 20 meter beam in a recent
wind storm, so in its place he now has a 4-element
10 meter job and has heen working 10 phone
for the past couple of months. . . .

I appreciate this, Clif. Now, how about bringing
yours up to date?

It looks like the Tri-State Amateur Radio So-
ciety has some new officers, the head man being
WIHX and the V.P is WIDGA. The secretary
(who probably does all the work—and I know
I'll hear about this crack) is W9AZJ, and the guy
who handles all the dough is WOOLW.

I wonder how many of vou heard a couple of
recent newscasts of Lowell Thomas relative to Bob
Ford, AC4RF? For those of yvou who haven't
eard, apparently AC4RTF has been arrested by the

hinese Communists on some sort of a charge which

I am sure most of us will bet is not true. Accord-
ing to the Lowell Thomas broadcast. Bob is ac-
t-usu:*r.l of murdering a Tibetan monk with a poisoned
‘up of tea.
-| GM3CSM is still trving to get all the W’s to
QRP—all of them, that is, over 100 watts. He
says when the W pack is in full cry the bagpipes
don't stand a chance. Ian spent a little time in
Denmark and Sweden meeting quite a few Hams.

Remember, fellows, last month T mentioned some-
thing about you phone DX men sending in a little
more of your DX? Of course, it's got to be on the
air to work before you send it in, but nevertheless
keep it in mind and let's see if we can't once again

FEBRUARY, 195]

-

e ¥

EA coast on the horizon. EKIAO has been working W's on 160 recently.

have a little more phone work reported. Even my
W9's let me down this month, What happened? 73.

QTH COLUMN

CPSEK Box 496, Cochabamba, Bolivia.

CR5AF Box 206, Bissao, Port. Guinea.

CR7IV Box 595, Beira, Mozambique.

FFSAC Box 19, Port Etienne, French West
Africa.

FKSAH Via WHAGS.

FOBAG Emile Helme, Makatea Island, French
Oceania.

FOBAE Box 69, Ft. Lamy, French Equatorial
Africa.

YKIRF Via. W, |. A.

VP5BH Alvin Hanlan, Georgetown, Grand

Cayman Island, B. W. I.

The comfortable looking shack of XZ2SY.
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W. A. Z. HONOR ROLL

PHONE ONLY

CW & PHONE CW & PHONE CW & PHONE CW & PHONE CW & PHONE
WAZ W6ERW 190 | WBEYR 150 | 0Z7EU 169 | WECAE 113 | 981G 159

e WESRU 190 | WERLQ 150 | W4AVE 169 .| KL7PJ 112 | ZL1HY 157
il :3" WGEEPZ 190 | WELER 150 | HC20T 1690 | WTEYS 107 | WIHKK 153
e 34 | vK3JE 189 | WBATO 149 | PY2AC 168 | WEFXL 92 | WEKQY 151
ngH -+ 232 | oNaJW 189 | OK1CX 147 | W2RJ 168 | CI1CH 84 | WONDA 149
WREEA igg WSGEL 189 | weLs 147 | W4DKA 168 37 Zones FOBO 145
BamaA gz:r WEVE 189 | wacyy 147 | w2CyYs 167 | W1KFV 171 | WBAM 1390
ity WONTA 188 | W7KWC 147 | W4RBQ 167 | W2ZA 160 37 Jones

ot 226 | weAMA 186 | W7DXZ 146 | VE3AAZ 166 | WawuU 157 | XE1AC 192
WEPFD 226 | w8SDR 186 | WEAYZ 146 | WSLEC 166 | W4IWO 149 | wiJcx 179
:féiunp 226 | yK6RU 186 | VEGGD 146 | W4BRB 162 | W3FYS 147 | WORBI 175
WeADS g;s W2cz0 185 | WONRB 145 | W4AZK 159 | ZL3CC 143 | PK4DA 170
bt i 22: WGERLN 185 | wemuc 145 | GM3CSM 150 | GM2UU 142 | wW3aLTU 169
cdnog G8IG 185 | OK2S0 145 | WOGKS 158 W4ML 140 | WSREU 163

3GHD 224 | wesa 184 | ONA4TA 144 | W4OM 158 | W5MET 137 | CE3AB 163
G6RH 224 | KHEVE 184 | G3BI 144 | WOAIW 157 | W2WC 136 | wTMBX 158
W3JTC 224 | w3gAau 183 | KHEPY 144 | 11AY 157 | WOHUZ 134 | VK3BZ 158
W3KT 222 | a7y 182 | W7LYL 143 | WOABA 156 | W2AYJ 133 | WeWNH 157
W3LOE 222 | woELA 182 | 11XK 140 | VK4DO 156 | WTHKT 130 | G3Do 155
W6EFSJ 222 | welFw 180 | W6ID 138 | DLIFK 155 | WI1APA 127 | wepPXH 153
WEITA 219 | WeEHYV 180 | ZCiCL 138 | WBVLK 155 | VESJV 126 | w3JNN 150
WEBBHW 218 | ~cE3DZ 180 | WENTR 138 WEWWU 155 WOLNH 122 WEBF 146
W3EVW 218 | '1kN 179 | OK1WX 135 | 11AIV 154 | OE1FF 117 | weTT 142
WeAm 218 | weUHA 179 | G3AZ 133 | WOTQL 154 | VE1EA 116 | pave 124
WETT 217 | yKaHR 178 | WETEU 133 | W2RDK 152 | WBAX 110 | w7MBW 107
WESYG 217 | ga3po 178 | WERDR 133 | G3AKU 150 | WOFWW 108 | cicH 81
WOPNQ 217 | wovND 178 | WEOBD 131 | DL1AT 150 | W7PK 104
G2PL 216 | wrpL 177 | ZS2CR 131 | SM5WI 148 | WBHSW SOR (R L I .
W2PEO 215 | weuox 177 | weipz 130 | W2COK 146 | W2BLS Rl Pt S
W7AMX 215 | ycexw 177 | wrase 129 | W2GUR 146 | OH3OE §3 ) WA 218
W3JINN 215 | weuzx 177 | WEBIL 128 | W2MEL 145 | KL7KV | e
W3IYE 214 | 1 x1FY 176 | wrGBwW 127 | WBLGD 145 36 Zones eman e
waacw 213 | wsiBD 176 | geIP 127 WOHUZ 145 W4aHA 151 W2DYR 103
WA4AIT 213 | kHecD 176 | asB) 126 | OK1AW 144 | WOWCE 186 | WaPX et
VK3BZ 213 | wias 175 | PKGHA 124 | WEKYV 143 | OA4AK TN e g
PY1DH 212 | wewku 174 | G5VU 124 | TF3EA 142 | VEIPQ 128 | wonp 131
WS BRA 212 | wecis 174 | WeNRQ 123 | WeDUY 140 | 111Z 138 | S -
CE3AG 212 | w7FzA 174 | WEMLY 123 | W5FFW 140 | W3AYS 124 | WOINL 129
weMmMX 211 | wepcs 174 | ZS6CT 113 | WEKYT 135 | FSTM 153 | wiraN
WENNV 211 | weKUT 174 | KGBAL 103 | WONZZ 134 | WOLI 124 | woAup 128
VK2ACX 211 | weTzp 173 | VKESA 103 | VETKC 133 | SVIRX 119 Ll 128
ZL2GX 213 | DLTAA 173 | wrKkwa o8 | W7ETK 122 | W2BF 115 | 98 pae
HEBAL 210 | gsYV 172 | weDuB 8o | WeTE 131 | 4X4BX 113 | VESENQ 126
WESPD 210 | oK1LMm 172 | W7IYA 59 | CROAG 131 | G3BPP 5 o L THC 123
WEMJIB 210 | wewwa 172 WEWJIX 131 | W5CD 108 - e
WE0EG 210 | wesRF 171 39 Zones W5CPI 130 | EA1AB 103 | ¥3GHD 35
W6DZZ 209 | py1AHL 171 | WSNBK 219 | W7BTH 129 | W2JA 102 mg}}lﬂ[ '8
wovw 209 | OK1HMI 171 | W3DPA 219 | OEscc 128 | W5BK 290 : e
W2AQW 208 | vK2HZ 171 | WOANT 218 | DL1DA 127 | VEBAS R £
WEBHGW 208 | WeLN 171 | WORBI 214 | VR5SPL 124 35 Zones s =
WSNDA 208 | wroYy 171 | W2NsSzZ 214 | WEMI 124 | W20ST 146 35 Zones
ZL1IHY 208 | OE1CD 170 WONUC 211 WaMUF 122 WI1BFT 141 HC2JR 158
WESC 207 WEBAM 170 W30CU 210 KGaGgDh .~ 121 WADHZ 132 ZS6Q 1568
VE7ZIM 206 | wepPz 169 | WIENE 200 WTHXG 120 | WOCKP 132 | W4HA 142
WA4BPD 206 | wsaFz 169 | W1BIH 200 | DPL3DU 118 | W5FXN 125 | WOPCK 141
LUGBDJX 205 | g2vD 169 | W2HHF 208 WEBNRZ 117 0Z78G 124 WORNX 140
W6EMVQ 205 | weizp 168 | W1JYH 208 | KL7UM 117 | WSJUF 121 | W2RGV 136
wePQT 205 | WEANN 167 | F8BS 206 | ZS2EC 116 | G6QX 121 | HC20T 134
WEZCY 204 | VK3ICN 167 | W3EPVY 205 | WBJWL 114 | W6ZZ 120 | WGCHV 193
WED! 204 | weLDD 167 | WBASG 203 WBEYC 114 WIORQM 119 W2GHV 131
WEPKO 204 | wesvm 167 | W5LVD 203 | KL7GG 114 | COBAJ 110 | WOETI 19}
VK2DI 204 | wepuC 166 | WoIU 201 | WEBVAT 110 | WODGA 115 | WaBVX 130
KHBCT 204 | KHGEMI 166 | VE3QD 201 | WGFBC 110 | WOFNR 114 | WOPRZ 124
wacyu 203 | WECEM 166 | W2HZY 200 | DL3AB 107 | WBAVHB 113 | WOCKP 124
752X 203 | WEJIK 165 | Wa2wz 198 | WTGXA 105 WOGRHI 110 GEQX 123
VE4RO 203 | VETGI 165 | W4GG 107 WE6LEV 103 W2HAZ 109 WSRZMC 122
S ranst 263 | Wwetnu 165 | w2ewE 195 | WTLEE 91 | KzZ51P 108 | WOPUE 117
W6ERM 202 | W6BUD 165 | WADKT 195 L3 QW 9§ ALY s
WEO0MC 202 | weBzZE 165 | W2CWE 102 et LA gm0 L .
WEPB 202 | WEEAK 163 | WOLNM 192 | W2HMJ 192 34 Zones W3PA 105
WG6EAO0A 202 | WeYZU 163 | WIHX 181 | W2PUD 180 | WIDEP 220 34 Zones
KHE1J 202 | VE7VO 162 | W2AGO 191 | CM28W 174 | WBNSS 133 | wsAsG 142
W6EDLY 202 | WEPH 162 | W1AWX 191 | WRKPL 173 | WINLM 130 | wakT 129
W6EGDJ 201 | ZS6DW 162 | OK1VW 190 | WBFJIN 107 | WArT 127 | [ Uscw 129
WETS 201 | W7ENW 162 | W2EMW 187 | ‘W2SHZ 160 | W3MZE 126 | wsKC 125
WIKOK 200 | VK4EL 162 | WESYC 187 | WBEYE 158 | WIMRP 118 | wazvs 125
KH6BA 200 | WGPDB 161 | W3JKO 186 | W2GVZ 158 | WSNIT 107 | warzm 124
VKS5JS 200 | OK1SY 160 | WOEYR 186G | W2UEI 156 | WBJM 102 | SRS 194
W6RBQ 200 | VK3EK 160 | WOMXX 185 | LU7CD 155 | WEBVBI 100 | wauzx 123
PY1GJ 199 | wepUY 160 | WI1ZL 185 | 4X4RE 146 | 'G2BVN 21 | wssiqQ 122
WGEFM 198 | JA2KG 160 | KP4KD 185 | W3LVJ 145 | WOWEN 83 | wsyUF 117
wW210P 197 | WEMHE 160 | WBRDZ 184 WSZMC 143 | WSPCS 80 WOANF 115
wWoDU 197 | 11IR 158 | FOBO 184 | ZS2AT 143 | WBEUV 66 | wiBPH 105
DL1FF 197 | wacyl 157 | W3DRD 183 | WQAZT 143 | WEBOKL 61 WRUIG 1n;;;
KHEQH 197 | W7BD 157 | W4INL 183 | ZL3AB 143 33 Zones W ATWO 100
PY1AJ 196 | WOOUH 157 | W3KDP 181 VE2BY 140 W4QN 110 WRQBF 992
WEW B 196 | G3TK 157 | WiDQH 181 | WOFKH 135 | W2SFEI 100 | wonrs 70
G2FSR 196 | WeQD 157 | WoTQL 180 | VE3ACS 134 | W8BQUS 85 | wanxz 65
GacP 195 | WEBUY 157 | VOSEP 179 | WBETJ 132 PHONE ONLY .
wWeucX 195 | W7BE 156 | VE3LJ 177 | WAFPK 131 39 Zones 33 Zones
WSKC 195 | KH6LG 156 | WOFKC 175 | wW2prPQJ 130 | weDI 192 | WOMIR 131
G6QB 195 | weBAX 155 | W2CONT 173 | W4LQN 130 | VQ4ERR 187 | WSALA 126
OK1FF 194 | VKSKO 155 | wecvu 172 | WazN 120 | WGVFR 179 | WOWCE 119
W6EGAL 193 | G3AAM 154 | W4LVV 171 | WORBA 127 | HBODS 164 | W2ZW 115
WETI 193 | WSKEV 153 | W2RGV 171 | woMmzp 126 | WTHTB 161 | 11VS 11.
ZL1BY 193 | G3YF 152 | W7PGS 171 | FESAB 126 | VETZM 145 | WSBFQ 114
WEAVM 192 | G210 152 | WOLM 170 | WOTB 122 | DLIFK 125 | WSSDR 113
W6 HX 192 | VK2QL 151 | WiCTL 169 | GWACX 120 38 Zones WENSS 112
wosQo 192 | WELEE 150 | WiINMP 160 | WOFET 118 | W2BXA 168 | VE3BQP 108
VK2NS 191  WBFHE . 150 | W3JTK 169 ! VE7VC 118 ' wW4cCYU 160 | wa2prQJ 100
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UP AND AT K

CARL A. WEIDENHAMMER, WIZL*

Having trouble getting out? Here's the encouraging story of a
simple vertical that really does a job for WIZL.

N THIS, THE AGE OF SUPER-POWER, four-element
wide-spaced beams and rhombics, the newcomer
who has been mesmerized by the DX merchant’s

tales of contacts with the far-away places with
the strange sounding names, or the casual com-
municator with a yen for a flyer in the DX market,
may find himself restricted, antennawise, by the
physical dimensions of his property. He puts up
a horizontal, half-wave doublet or Zepp for twenty
or forty, and finds that he can’t get optimum height
for the span. After calling the rare ones time and
time again and hearing them come back to some-
body else, the DX aspirant goes back to viewing
the man on the pogo stick behind the Venetian
blinds. He could have spared himself complete
disillusionment by remembering one thing—low
angle of radiation. With his horizontal half-wave
he had been spraying the heavens with a barrage
of vertically-directed energy.

What to do about it? He should have built up,
not out—vertically mstead of horizontally, We
did, three years ago, just out of curiosity, and
results were like a shot in the arm.

The vertical half-wave has been maligned by
many authorities for vears and dismissed with the
damning contention that it transmits signals that
are equally weak 1n all directions. This holds,
quite obviously, when the vertical is erected over
poor ground that is barren of moisture. When
used over marshy ground, however, the upright
half-wave becomes a very effective DX radiator.

If you live near the seashore, by a lake or a
river, or near marshland, reflection will be maxi-
mum and reinforcement realized to the full pro-
vided the base of the vertical half-wave is ap-
proximately one-tenth wavelength above ground.
In lieu of naturally perfect ground, copper radials
of several wavelengths can be laid or buried to
simulate artifically the ideal reflection surface.
Low angle radiation can be obtained with a min-
mum of effort and construction by the antenna
under discussion.

There is no antenna that will work equally well
on all bands. In our case a compromise had to be

This closeup shot shows the mast base and the cleat
which braces the two by three. The 33 ff. counter-

poise goes off to the left.
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reached, so we built the vertical as a half-wave-
length for 20, and decided to investigate its ten and
forty meter possibilities when necessary. Opera-
tion on 80 was also considered if proper loading
could be arranged.

Surplus ads in “CQ” and occasional excursions
to lower New York's “radio row” made us acutely
aware of the Signal Corps MS53 screw-in type
vertical antenna units and the MP series whip
antenna spring-action bases that were wused on
military mobile equipment during the last war.
The elements, threaded male at one end, female
at the other, can be purchased in five diameters,
allowing a taper to the antenna peak. They are
made of tubular steel, copper-coated, and painted,
and have knurled collars at the ends to facilitate
the tightening process. From the extremities of
these knurled sleeves the measurement is three
feet, two and one-sixteenth inches. Allowing ap-
proximately eighteen inches for a lead from the
base connection to the antenna coupler in the
shack, ten sections were necessary to give us thirty-
three and one-half feet. There are six models of
the base obtainable in surplus, the difference being
the size of base insulator. The spring action fea-
ture of the bases in military service allowed the
mobile antenna to be swung down to the horizontal
when overhead obstacles threatened passage. The
shight “give” that results when high winds in the
direction of spring tension bend the antenna, serves
as a shock-absorber and reduces some of the torque
at the base.

* 233 Harbor Rd., Southport, Conn.




Supporting the antenna was ridiculously simple.
A piece of reasonably clear two-by-three fir stock,
eighteen feet long, was used as the foundation
unit. To it was spiked a section of one-by-two fir,
six feet long, allowing two feet for overlap. This
extra section will not be necessary in most locali-
ties, but is was used at our place because of fre-
quent high winds.

The wooden support assembly was placed on the
ground and the antenna base clamp plates bolted
around the two-by-three, seven feet from the bot-
tom. A screw-in type corrugated glazed porcelain
stand-off insulator eight inches long was attached
to the top of the two-by-three and another to the
top of the one-by-two. With these as separators
and supports, the antenna proper was assembled
along the pole. The corrugations of the msulators
served as convenient channels for the elements
which were fastened when spacing was even, with
butterfly hitches of heavy antenna wire. The joints
were carefully taped with scotch tape and sealed
with glyptal. The over-all assembly was then
painted.

The entire assembly can be walked up to the
perpendicular by one person, but a helper was em-
ployed to steady the antenna during the nailing-
down process. Figure 1 shows the orientation of
our particular installation, but any other kind of
support that is convenient can be employed. The
most attractive feature of the antenna and its
support is simplicity. A comparable vertical hali-
wave of antenna wire would require a forty-foot
stick with all of the inconvenience of guying and
associated evils. |

The methods of coupling and the constants used
at W1ZL on 10, 20, 40, and 80 meters are shown in
Figure 2. Maximum efficiency is realized on 20 and
40, but very satisfactory results have been had
on 10 and 80, :

Over-all results with the Versatile Vertical have
been most gratifying during the past three years.

Figure |
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Figure 2

With transmitter inputs of two hundred watts
and less, one hundred and eighty-six countries
have been worked in thirty-nine zones, with one
hundred and seventy-one countries confirmed. Re-
ports from VS1, VS2, VK6, and points equally
distant are rarely less than S7 on the 20 meter
band unless conditions are extremely poor. The
kilowatter with the big beam may cross the finish
line first, but the vertical never fails to place or
show. In the DX Derby it's nearly always jockey-
ing for position that counts.

On the forty meter band where all men are
almost equal, the “30 up and 30 out” combination
recalled by Smith, 1 and first used by us in 1925,
acts as a modified ground-plane antenna and lays
down a fine low-angle signal to all parts of the
world. ZS1, ZS2, and VK6 have been worked
from this location on 40 in bright daylight late
in the afternoon. During the hours of darkness,
WAC has been made many times.

Eighty meter activity has been restricted some-
what because of lack of time and inclination, but
occasional jaunts to that band have resulted in

(Continued on page 52)
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The AUTO CALL

R. V. ANDERSON, W3NL**

Another CQ "first” — an automatic calling system which is immediately applicable to any
amateur emergency net,

HE AUTO CALL IS A DEVICE by means

of which a station can be called whether

or not the operator is on the air at the
particular moment. The Auto Call grew out of a
requirement of the Washington Mobile Radio Club
for contacting another station in case of emer-
gency. One of our members happened along after
a very serious automobile accident quite late atf
night when most hams had closed down, and was
unable to obtain assistance by radio. He had to
drive three miles over icy roads (the cause of the
accident in the first place) to get to a telephone.
This was a very poor showing for ham radio and
we resolved this should not happen again.

In considering a device for calling purposes, we
first imposed one requirement: The system should
be operable by any mobile station, with no addi-
tion of any kind required at the mobile transmitter.
This precluded the use of resonant relays, tuned
filters, etc., but did not prevent the construction
of a satisfactory device. It was finally decided
the design should be centered about a standard
receiver, the audio of which would be modified
with a high-pass filter to eliminate voice modula-
tton. The speaker normally would be disconnected,
the output tube operating instead a plate relay which
would in turn operate a “dial system.” Once oper-
ated, the “dial system” would disconnect the high
pass audio filter, plate relay, etc., and connect
the speaker to the output tube. The mobile opera-
tor would merely whistle the pulses required for
the dial system after which he could talk directly
to the hxed station.

*22818 Que St., S.E., Washmngton 20, D.C.

*The AN /TRT-2 and AN /TRR-2 Radio Set is a battery-
operated RF stage, super regen det., audio discriminator,
and amplifier operating a stepping switch with specific
aundio-tones and pulse sequences. It did not funection
satisfactorily for a ecall system: however, the stepping
lswit{:h is ideal for this applieation.

Top view. The receiver section is in the upper right
hand corner.
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After the usual mathematical computations on
a-:udiu filter design, with the invariable result that
inal figures designated chokes and condensors of
odd sizes that couldn’t possibly be found, it was
decided to try standard components and see what
happened. The result is the high-pass filter shown,
which cuts off roughly at 1000 cycles. It has proven
very satisfactory, ' eliminating false operation on
voice modulation, except from very strong signals,
Details of the System

There are a great many ways to build the pulse
system. After considering various electronic sys-
tems, relay systems and combinations of these,
it was finally decided to use a straight-forward
relay circuit using “junk-box” relays. This re-
quired 2 or 3 more relays than some other methods,
but it produced a circuit which can be built from
equipment normally available to any ham. The
one unit not normally found in the junk-box is
the stepping switch, This particular unit used a
Miner switch which is available on the surplus
market,* but the magnets will probably have to
be re-wound for 110v d.c. Mine were rewound
with No. 3§ enameled wire, giving about 1500
ohms. There are a number of other commercial
switches which are available: the main point is
that the switch must reset instantly from a single
pulse and not “go on around” to do it.

DC for the relays is provided by a standard
250 mil. selenium stack and two 50 or 100 mfd
electrolytic capacitors. Resistance as required is
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Ry 1,3,4,56,7—Any re-
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R 1,23456 — Current
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will oper- sistors if re-
ate on 25 quired, With
ma or less, 600 ohm re-
600 ohms lays should
up. be about
Ry 2—Any relay which 3500 ohms
will operate on 10 watt
10 ma or less. vach.

added to the relay coils to permit operation from
the higher voltage. Time-delay on the “Time”
relay was provided by an RC circuit, thus eliminat-
ing a special slug type relay. An auxiliary relay
was provided to repeat the plate relay because most
plate relay armatures are delicately balanced; the
slightest contact arc causes the points to stick
With two contacts available on the auxiliary
relay, it's easier to make the time-delay relay
function.

Referring to the diagram, the Auxiliary relay
repeats the plate relay; the Time relay furnishes
the delay necessary to discriminate between pulse
sequences; the Home relay 'resets everything to
the Home position; Digit 1, digit 2 relay and
the “Operate” relay are operated in succession as
the result of the correct sequence of pulses.
Stepping switch comnections are drawn for the
pulse sequence 2-3-4.

When the Auxiliary relay operates, current is
supplied to the Time Relay and to the Advance
magnet of the stepping switch, advancing it one
point. When the Auxiliary relay releases, the
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Note . No connection between
Power Supply ond Chassis

| Test

| Release

=

R 7,8—50 ohms, 5 watts C 7—4.0 mid elec, 150
R 9—50,000 ohms. Wire-

V.
C 8,9—50.0 mfd 150 v.

wound

Rt, Ct, = depends on elec.
Ry 2 and R2. S 1—250 ma selenium

Suggest 20 stack
mfd and 1000 S 2—60 ma selenium

ohms. stack
C 1,23456—02, 400 L I,2—ac/dc choke
v paper. (Merit C-2975)

Time relay will remain operated until Ct dis-
charges. Rt delays this discharge. As long as the
time between pulses does not exceed this delay
time, the Time relay will remain operated through-
out the pulse sequence period.

It the Auxihary relay is pulsed twice, the step-
ping switch will be advanced to point 2. When
the Time relay releases, current will be supplied
to point 2, energizing Digit 1 relay which will
lock through its lock contact. Three more pulses
will advance the stepping switch to point 5, operat-
ing Digit 2 relay. Four more pulses will advance
the stepping switch to point 9. Current will be
supplied from point 9 through the contacts of Digit

1 and Digit 2 relays to the Operate Relay, which

will lock and remain locked until released by the
Release switch. The operate relay, and any relays
connected in series with it will restore the unit
to a standard receiver. Current will also be sup-
plied through the contact of the Operate Relay
to the Home relay which, when operated, will
unlock Digit 1 and Digit 2 relays and energize the
Reset magnet of the Stepping Switch. As soon as
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Rear view. The stepping switch is seen on the near
left hand corner of the chassis, next o the selenium
rectifier.

the wiper has returned home, the Stepping Switch
contacts will release the Home relay, thus restoring
the unit (except the Operate relay) to its home
position.

There are two possibilities if the pulses are not
sent 1n the proper sequence. First, if the stepping
switch wiper stops on a point other than #2, §,
or 9, the Time relay, when it releases, will supply
current through this point to the Home relay,
thus restoring the unit to its home position. Sec-
ond, 1f the stepping switch wiper stops on point
#5 or 9 (such as five pulses or nine pulses in
sequence) the wiper will remain on this point but
the Operate relay will not operate because the
wiper did not pause on point 2. To insure that
the unit starts from its home position, one pulse
1s supplied previous to operation. One pulse will
always insure the unit is starting from its home
position. The calling sequence thus become 1-2-3-4.

Variable resistor R9 permits a small amount
of bleeder current through the plate relay thus
increasing its sensitivity. Adjust this control just

Since a transformerless supply is used to power the
irelays, there is no electrical connection between the
control circuit and the chassis.
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below the point where the plate relay will unop-
erate,

Receiver Requirments

It was found that the selectivity of the receiver
should be about 15 kc wide. The first receiver
used 2830 Kc IF's (ARC-3) and functioned sat-
1sfactorily. An AC/DC type receiver was also tried
but was not too satisfactory because there was
an nteraction between the receiver and pulse
unit—making and breaking current on the relay
contacts caused clicks in the receiver. A super-
regenerative receiver worked, but was not suffi-
ciently selective for practical use. Adding r.f.
stages to nmarrow it required as many tubes as a
super-het, and in addition the super-regen created
so much interference that it was impractical to
operate the regular station receiver at the same
time. A suggestion for a first unit would be a stmple
mixer, two stages of IF, diode detector, noise
limiter and the audio circuit shown.

Front view. Since the unit is designed for fixed
frequency operation, calibrated controls are not
required.

Results

Experience has shown that the unit can be op-
erated under quite adverse conditions. The receiver
signal needs be only about readability three but
the mobile station must stop to transmit the signal
under these condiions. Even with signals of good
readability, the usual rapid QSB of mobile signals
will cause a pulse to be missed. To insure operation,
the mobile operator should stop, give the signal,
change his location slightly and give the signal
again. He should continue this until the fixed
station has answered.

Admittedly, the range and reliability of the
system could be improved by the addition of such
features as tuned filters at the receiver and a
stable tone generator at the transmitter. A polar
system, such as 1s used in radio teletype equipment,
is still another possibility. However., since the
system described imposes no restriction on the
transmitter, it offers maximum flexibility: in-
dividual calling can be added at any time by vary-
ing the pulse sequence used.
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Conducted by LOUISA B. SANDO, W5RZJ*

VER HEAR of operating “dog-mobile”? Well
it's been done, and a couple of YLs were
the operators. Last February in Fairbanks,
Alaska, the Arctic Amateur Radio Club entered
in the local Ice Carnival Parade a dog sled mobile
station. The club members built the dog sled, in-
volving many days of hard labor, and the battery
operated rig to go in it. Then they located eleven
white Siberian huskies that had been trained for
parade - work. All this assembled, they had to
choose an operator to ride the sled. Lucky one
was KL7ZQ (now W70YY), Lucille Spargo,
and giving an assist while walking along beside
the sled was KL7ZR, Rose Cowles. In addition to
the white sled (decorated with tinsel and carrying
the club call KL7KC) and white dogs, both girls
wore white fur parkas. They made many con-
tacts- with the “dog-mobile” and, with their 11
watts, were heard as far as New York. “A very
colorful sight,” adds Lucille, “and I think it was
the biggest moment of my life I
Lucille and her OM, by the way, were stationed
at Fairbanks for two years. Presently at Great
Falls, Montana, they live on the Air Force Base
in a 31-ft. house trailer. Now Class A, W70YY
‘s on all bands with their new 32V2 and an NC183.

YL's in EA

Lilia de Yebenes, XYL and 2nd op. of EA4CR
(ex-EASBE), mentioned here some time ago,
writes : “Did vou know that we already have some
licensed YLs in Spain? The first one was EA3GE,
%lisabeth Van Jess de Torrens, who passed the
exam together with her OM, EA3FR. She is from
Venezuela, but her OM is Spanish, and they live
in Barcelone.” Lilia goes on to say, “We went
to the IARU 25th Anniversary meeting which
took place in Paris on May 18th. I enjoyed that
beautiful city a lot. What happened to the Ws?
They were missed there.”

While not in time for the May meeting, one
W YL. at least, did get to Paris this summer, and
to a lot of other cities and countries as well, visit-
ing several YLs on the way. Many of you had

cards from her, or a QSO from the DX side,
so of course you know we're talking about
W3CDQ, Liz Zandonini. Her travels sound so
interesting you'll surely want to hear about them,
so we'll quote from her letter:

* Send all contributions to Box 35, Jemez Pueblo,
New Mexico.
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“Mrs. Briggs (XYL of W3CAB, deceased.
and a member of the ham fraternity for about 30
years) and [ left the States July 1st on the
Queen Elisabeth. Landed at Southampton July 6th
and got to London that same p.m. The next day
we went sightseeing and the following day visited
G2JK (who had been in the States in '48) and
his family. He had a party for us and invited quite
a few hams to meet me. Around 11 p.m. that
evening (his time) I contacted W3WV, W3PZA,
W3KDP, W3IL, W3FMC, and I understand many
others called me, but I went to bed at 2 am.
after having had a busy day. G2JK took us touring
the next day to Stonehenge and Salisbury, and the
following day I went to visit Nell, GZYL, and 1n
the evening met Meg, G3ACC. Nell, of course, I

had met before, but Meg was a newcomer to me.
She is a very interesting person and is very en-
thusiastic about ham radio. She was having a
committee meeting of the local radio club to
discuss their annual dinner so I met a few hams.

‘ From London we went to Holland—The Hague,
Amsterdam, Volendam, and Isle of Marken. Didn't
look up any hams because we were quite busy with
sightseeing. From Holland to Brussels, Belgium.
Here I had written to ON4LP, whom I had con-
tacted in April. He was on hand to meet me and
took me to a UBA radio club meeting. Here 30
hams signed my QSL card. They meet in a cafe and
each one coming in orders something to drink.
Then they gather around the QSIL. manager, get
their cards and form little groups for rag-chewing,
adjourning about 11 pm. ON4LP kept a sked
with W3WV and made a sked for the next p.m.
for me. Mrs. Briges and T went over to his shack
and worked W3WYV and several others. Next
day we went to Antwerp to meet ON4AW, whom
I had known since 1938.

Several days of sightseeing in Brussels and
then by bus and train to Luxembourg and Basle;
then by bus to Montreux. There is the place for
me—ithe lake. the town above it, and the moun-
tains behind that. Saw the Castle of Chillon, went
up to the mountain top by cog railway and took
several boat trips on the lake. Our hotel room
had a balcony which overlooked the lake and the
m-ntains—what a beautiful sight!

“From here to Interlaken and the Jungfrau and
Trommelbach Falls. From Interlaken to Lucerns
via most beautiful mountain roads through the
Grimsel and Furka passes. We saw the Rhome
olacier—in fact, went into a part of it; it was
ice blue. Stayed at Lucerne for three days. Here
we bought Swiss watches, music boxes, handker-
chiefs. etc. Then to Oberammergau, In a very
peaceful valley among the mountains, where the
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- and I110]J. All were quite astonished at my

Passion Play is given, all the villagers taking part.
In the mob scene 1400 people are on the stage. The
play 1s given in what looks like a large Quonset.
It seats 5000, but usually there are 6000 attending
the performance, which lasts from 8 a.m. to noon:
2-hour lunch, and then from 2 pm. to 6 p.m.
Our tour (28 people) was divided up and we
lived with the town's people for two days and
nights. THeshouses are filled with beautiful paint-
ings of different phases of Christ’s life. We stayed
with the lady wno played the part of Mary Mag-
delene 1in 1930 and 1934

“From here to Bolzano and Cortura d'ampezzo,
where our hotel nestled in the Dolomite mountains,
then by bus to Venice. Here we did our traveling
by ®gondola—most interesting. Our hotel was on
a canal and just off St. Mark’s Square. Did the
usual sight-seeing on foot and in gondola, including
a ferry boat trip to the famous Ledo Beach, and
bought Venetian glass, laces and mosaics. Had
some good fruit and cheese here and our first

spaghetti.
“1 left the tour here for Milan where an old

ham (1921), I1ER, met me. We had some QSOs
from his place. I1ACD also came over and took
me around the city, and to Lago Maggiore on the
Swiss border where I took nice boat trips on the

lake to lsola Bella, Stresa, and other small towns.
On market days these are most interesting for
native work such as baskets and crocheting is
brought in to be sold.

“Went to visit some relatives in Bressia; then
to Rome. The city was crowded with pilgrims
from all countries, including many U.S. visitors.
Went sightseeing and also attended the general
audience the Pope had that Wednesday. The audi-
ence 1s usually for an hour, the Pope welcoming
everyone in four different languages.

“In the p.m. IIBBL (whom I had QSO'd)
came over to meet me. We went to his place,
but found the 14-mc. band dead. We did QSO
some locals on 10 phone. Next p.m. visited I1APA
per-
fect Italian—almost as fluent as my English! Back

| to Milan, then to Florence. Ada, IIMQ/YL, whom

I Q50'd from 11ER, came to Milan August 16th

| to meet me. We had only six hours, but made

the most of them.

‘Left Italy August 18th for Paris. We went
sightseeing, shopping, etc. G2JK and his XYL
flew from London and had the weekend with us.
Did the night clubs, etc., and on the 23rd sailed
on the Queen Mary, arriving in N.Y.C. August

| 28th. Had a wonderful holiday: took about 20

rolls of 35 mm. color slides and 10 rolls of 8 mm.
color movies—with excellent results.
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“Enjoyed meeting Meg and Ada and seeing
Nell again, and meeting all the OMs. It was 2
thrill to hear the W. stations rolling in R9, and
usually getting reports saying, ‘I know you'—hi!”

Ada reciprocated 3CDQ’s feelings for in a re-

- cent letter she commented, “You can’t imagine

how much joy it gave me to meet Liz and know
her personally even though we were together only
a little time.” IIMQ goes on to say that their
little rig is always the same: 6L6, 807, with<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>