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§ The only high level cardioid crystal mi-
crophone with Dual Frequency Response.

% Gives you high fidelity for clear channel,

' or rising characteristic for extra crisp

% speech signdls that cut thru QRM. Also

% overcomes room background noise.
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OQutstanding in every way. Thousands
in use today.

EleclicYores

ELECTRO-VOICE, INC,, .BUCHANAN, MICH.

Export Division: 13 East 40th St., New York 16, N.Y., U.S. A,
Cables: Arlab

Crysial Microphones Licensed under Brush Patents




600-w input CW! 480 w phone! ... An
economical 3-stage power fine-up that
will cover all 5 major low-frequency
bands (80, 40, 20, 15, and 10-meter).

Here’s a quartet of tubes from G.E.’s big line
that sings a sweet song of watts-per-dollar
value and topnotch performance. One GL-807
is employenf as a Tri-tet oscillator, while the
second acts as a buffer or doubler with more
than ample output to drive the push-pull
GL-8005 final.

Add up the cost of these four tubes and
you arrive at a sum not much greater than the
price of one %-kw power triode or tetrode.
And because the final is push-pull instead of
a single tube, your circuit and layout are
better balanced; also, second-harmonic ra-
diation is reduced, meeting a primary need
in today’s ham broadcasting.

Though a simple 3-step amplification, the
choice of tubes is such that no overtaxing
occurs at any stage. Performance is all you

could want—the 600-w max CW input
(ICAS) gives a real healthy signal, while
coil changing allows operation from 80 to
10 meters, u#sing only 80 and 40-meter crystals,
Ask your G-E tube distributor for prices
of the GL-807 and GL-8005, also for a copy
of the complete circuit design for this ham
PLUS PACKAGE. It’s the value story of the
month; purse and performance-wise you will
profit by getting the facts. Electronics Depart-
ment, General Electric Company, Schenectady
5, New York.
Speaking of circuits ... have youread the Jan.-
Feb. special Circuit Issue of Ham News? Tells
you how to apply all the popular ham tubes.
Don’t miss this scientific rig-builder's guide,
See your G-E tube distributor for your copy! -

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ¢ ELECTRIC

161-GA2-8850



matched in appearance...
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The ‘*‘Boomerang’’

-3
The new "BOOMERANG"
is a break-in device, a signal
monitor, a code practlce unit,
and a tone modulator fot
MCW. It will follow the fastest
bug. Self-contained power sup-
ply. All you need is a receiver

The HF 10-20

Converter

It provides outstanding and image-
less receptionon 10, 11, 15 and 20
meters, Output (i.f. frequency) is
7 mc. Features include provision for
separate antennae, band selector
switch, self-contained power sup-
ply, planetary tuning and high
gain. [f your receiver tunes only to
18 mc, the HF 10-20 s necessary
for, reception on 10, 11 and 15
meters, and will provide improved
reception on 20 meters.

Canadian Representative:
Measurement Engineering, Ltd.
Anprior, Canada.

with a headphone jack.lm-

proves your

From two meters to reception through
the broadcast band, RME receiving
equipment still provudes the optimum
in performance.

The new DB-22 Preselector, with self-
contained power supply, has an over-
all gain of 30 db throughout its tuning
range of .54 to 44 mc. The image ratio

is 50 db down with a communications
receiver such as the RME-45.

The RME-45 is a piece of equipment
that stays modern. It's now available
with the new NBF-4 ratio detector for
narrow band FM. The NBF-4 can also
be used with all previous models of

RME-45s.

The VHF-152 Converter was quick to
set many new DX records on 144 to
148 mc. Performance is also outstand-
ing on 6 and 10 and 11 meters. It has
generous bandspread, high gain, im-
ageless reception and self-contained
power supply.

lllustrated folders on request.

Hm RADIO MFG. ENGINEERS, e

Flovie 6, Iltinecs U. 5. K,




O5T—

FEBRUARY 1948

VOLUME XXXII o NUMBER 2

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC., AT
WEST HARTFORD, CONN., U. 8. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

STAFF

Editorial
KENNETH B, WARNER, WIEH
(Managing Secretary, ARRL)
Editor
HAROLD M. McKEAN, W1CEG
Assistont Editor
GEORGE GRAMMER, W1DF
(Technical Director, ARRL)
Technical Editor
DONALD H. MIX, WI1TS
BYRON GOODMAN, W1DX
Assistant Technical Editors
EDWARD P. TILTON, WIHDQ"
V.H.F. Editor
RICHARD M. SMITH, WIFTX

C. VERNON CHAMBERS WIJEQ
JOHN W. PADDON, VE3BLZ

Technical Assistants
ROD NEWKIRK, W9BRD/1
DX Editor
WALTER €. BRADLEY, WI1FWH
Technical Information Service

Production
RALPH T. BEAUDIN, W1BAW
Superintendent
NANCY A. PRICE
Assistant

Advertising
F. CHEYNEY BEEKLEY, W1GS
LORENTZ A. MORROW, WIVG
EDGAR D. COLLINS

Circulation
DAVID H. HOUGHTON
Circulation Manoger

RALPH T. BEAUDIN, WI1BAW
Assistant Circulation Manager

OFFICES

38 La Salle Road
West Hartford 7, Connecticut

Subscription rute in United Ntates and
Pussessions, 83.00 per year, postpaid;
$3.50 in the Dominton of Canada,
54.00 in_ull other countries. Single
coples, 25 cents. fforeign remittances
should be by international postal or
express tmoney order or bank draft
negotiahle in the 1. 8. and for an
equivalent amount in U, &. funds.

j'ntered am second-class matter Nay

29, 1414, at the post otlice at Hartlord,

t‘onnecticut, under the Act of Mareh

3, 1879. Acceptance for nulling ut

specml rate of postaze provided fur in

section 1103, Act of nctnhPr i. 1917,
d

tlonal entry at Concurd, N. H., author-
ized February 21, 1929 under’ the Act
of February 28, 1925

Copyright 1948 by the American Radlo
Relay lLeague, Inc. I'itle registered
at U. 8. Patent Othice.

— CONTENTS —

"It Seemsto Us . . . . . .

P (o)
Simplified Oscillators for 2300 Mc. A. R. Koch, W2RMA 11

OurCover. . . . . . . ..

BookReview . . . . ... ... ... .... 1a

Windmill Towers . . . . . Malcolm B. Magers, WOOJI .18
Behind the Scenes with Your QSL. Manager . . . . . . . 17

Field Testing 75-Meter Beams
William F. Hoisington, W2BAV 18

A Mobile Midget for 144 Mc.
C. Vernon Chambers, WIJEQ 21

‘Phone-Band Phunnies . . . . John T. Frye, WOEGV 27
An Answer to N.F.M. Reception. . L. H. Allen, W4IZH 28
NewBooks . . . ... ......¢c.vv..... 29
SilentKeys . . . . ... ...

An Easily-Constructed Buffer and Final Amplifier

E. E. Pearson, W3QY 30
Shall 'Phone*Assignments Be Increased? . . (opposite page 32)

A Small Reactance Modulator for N.F.M.
Arthur H. Ellis, WIONG 34

.. 36
Results, Eleventh ARRL Field Day . . . . . . . . ..

Happenings of the Month. . . . .. . . . . .. ...

Grounded-Grid Technique at 50 Mc.
Fred J. Gartzke, WOQRSI 44

HowsDX? . . . . & ¢ ¢t ¢ v v vttt et e e e e . 46

A 'Scope for the Ham Shack
Robert H. Weitbrecht, WENRM 5l.

LARU. News . . . . . .« v v v v v v eo... B8
Hintsand Kinks . . . . . . ... ........... 89
In QST 25 Years Ago This Month . . . . . .. ... . 60
Annual ARRLDX Contest . . . . . . .. .. .. ... 60
The World Above 50O Mc. . . . . ¢ ¢ ¢ v v v oo o .. 61
Correspondence from Members . « «+ + « ¢ « « . . . . . 64
OperatingNews . . . . . . . ¢ . ¢ ¢4 e0.... 68
Station Activities . . . . . . v v v v e s v e .. I3
BRRLQSLBureau. . . + + ¢ + ¢« 4 ¢ o o ¢+« « « « . . 138



(glng}ie

J[oa’el‘
$X-43

"The hottest ham performance ever at this price . . .” That's the verdict of amateurs who have
_had a chance to try Hallicrafters new Model SX-43.

This new member of the Hallicrafters line offers continuous coverage from 540 kilocycles to
55 megacycles and has an additional band from 88 to 108 megacycles. AM reception is pro-
vided on all bands, except band 6, CW on the four lower bands and FM on frequencies above
44 megacycles. In the band of 44 1o 55 Mc., wide band FM or narrow band AM just right for
narrow band FM reception is provided.

One stage ot high gain tuned RF and a type 7F8 dual triode converter assure an exception-
ally good signal-to-noise ratio. Image ratio on the AM channel on band 5 (44 to 55 Mc.) is
excellent as the receiver is used as a double superheterodyne. The new Hallicrafters dual IF
transformers provide a 455 kilocycle IF channel for operating frequencies below 44 megacy<les
‘and a 10.7 megacycle IF channel for.the YHF bands. Two IF stages are used on the four lower
bands and a third stage is added above 44 megacycles. Switching of IF frequencies is auto-
matic. The separate electrical bandspread dial is calibrated for the amateur 3.5, 7, 14, and
28 megacycle bands, '

Every important feature for excellent communications receiver performance is included
in the SX-43. g




e ALL ESSENTIA AMATEUR FREQUENCIES‘ SERIES TYPE NOISE LIMITER .
» 3 PERMEABILITY " ADJUSTED "MICROSE " IN-
] AM M cw RECEPTION : j ! i T

’ ] DUCTANCES IN THE RF CIRCUITS
® IN BAND OF 44 TO 55 MC: WIDE BAND FM BASES TH b :
:" OR NARROW BAND AM .. . JUST RIGHT FOR D SEPARATE RF AND AF GAIN CONTROLS
[NARROW BAND FM RECEPTION ‘ EXCEPTIONALLY GOOD SIGNALTO-NOISE
'@ CRYSTAL FILTER AND EXPANDING IF CHAN. .o B ‘ )
"NEL PROVIDE 4 VARIATIONS OF ssusc V- . s S
_ITY ON LOWER BANDS ‘ . . @ SEPARATE ELECTRICAL BANDSPREAD CALI-
[ ] TEMPERATURE COM?ENSAT!ON FOR FREE- BRATED FOR THE AMATEUR 35 7, 14, AND
DOM FROM DRIFT .. 28 Mc BANDS

halllcrafiers RADID

THE HAI.I.ICRAFT!RS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

Sole Hallicralters Representatives in Canade:
Rogeu Ma;om( Li d, Toronto-Monltreal




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members; are invited to report station activities on the first of each

~ATLANTIC DIVISION

month (for preceding month) direct to the SCM, the administrative ARRL officiai elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in Q.
now available to I.eague members. These include ORS, OES, OPS, OO, and OBS. Also, where vacancies exist SCMs desire
applications ior SEC, EC, RM, and PAM. In addition to station and leadership appointments for Memhers, all amateurs
are invited to join the ARRL Emergency Corps (ask for Form 7).

T. All ARRL Field Organization appointments are

\\«'NL lmllcw‘ (Cuba-i*.R.-\".1.) KP4KD

Everett Mayer
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. --PRAIRIE DIVISION

Manitoba VE4A A. W, Morley 26 L.ennox St. St. Vital
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4X100A

4X150A

"+-PERFORMANCE LEADERS

4-65A

Tops for high power YHF mobile transmitters, type 4-65A is the
smallest of the Eimac radiation cooled tetrodes. Conservatively
rated at 65 watts plate-dissipation, the tube is but 4!/4" high and
2" in diameter. The 4-65A is capable of operation over a wide
voltage range, for instance at 600 plate volts one tube will provide
50 watts of power-output with less than 2 watts of grid drive. At
3000 plate volts a power-output of 265 watts is obtained.

4X100A

Designed for high frequency applications in which horizontal forced-
air cooling would be an equipment design advantage. The char-
acteristics of the 4XI100A closely resemble those of the 4X!50A ex-
cept for slightly lower plate dissipation, 100 watts.

4X150A

An extremely compact tetrode of the air-cooled external anode
type. Rated at 150 watts of plate dissipation it can be operated at
maximum ratings up to 500-Mc. When operated as a doubler, the
4X150A is the standout answer to the STL {studio- transmitter-link)
vacuum tube problem .'. . excellent performance is had up to

1000-Mc.

4-125A

Forerunner of the Eimac tetrode line, the 4-125A is probably the
most universally accepted power tetrode yet designed. lts Pyrovac
plate and processed grids impart a high degree of operational
stability, resistance to overloads and exceptionally long life. Rated
at 125 watts plate dissipation, one 4-125A will handle 500 watts
input with less than three watts of grid drive.

4.250A

Higher power version of the 4-125A, type 4-250A also incorporates
2 Pyrovac plate, and processed grids. In typical class-C operation
one tube with 4000 plate volts will provide | kw of output power,
with 2.5 watts of grid drive.

4-400A

Specifically created for FM broadcast service, two 4-400A tetrodes
in typical operation, at frequencies in the 88-108 Mc FM broadcast
band, will provide 1200 watts of useful output power, at 3500 plate
volts, while the dissipation from the Pyrovac plate is considerably
under the maximum rating of 400 watts per tube.

4X500A

A small, but high power VHF, external anode type tetrode, rated
at 500 watts plate dissipation. The low driving power requirement
presents obvious advantages to the equipment designer. Two tubes
in a push-pull or parallel circuit provide over 11/3 kw of useful out-
put power with less than 25 watts of drive.

4-1000A
Currently the largest of the Eimac tetrodes, its pyrovac plate is
rated at 1000 watts dissipation, the 4-1000A has the inherent char-
acteristics of all Eimac tetrodes—dependability, stability, optimum
performance and economy of operation. Type 4-1000A is ideally
suited for high-level audio service as well as r-f applications.
Complete data on thase tetrodes and other Fimac
tube types may be had by writing direct.

EITEL-McCULLOUGH, Inc.

191 San Mateo Ave.

San Bruno, California
EXPORT AGENTS: Frazar & Hansen—301 Clay St.—San Francisco, Calif.
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it Is an’incorporated association w':hout capital stock, ¢
under the laws of Connecticut. its affmrs are_governed by o B
of Directors, elected every two years by the géneral members
The.officers are elected or appointed by the Directors. The Leagy
is noncommercial and no one commercially engaged in the manu:’
faciyre, sale or rental of rod;o oppuratus is ellgable 16 membershlp"
on its board. :

“Of, by and for the umoteur,” it numbers wirhin its ranks pra
cally every worth-while amateur in the nation and has a hxsfory
glorious achievement as the standard-bearer in amateur affairs.

Inquiries  regarding membership “are solicited. A" bong _fid
interest in ‘amateur radio is the only assential qualification; own,
ship of a transmitting stafion and knowledge of the code aré no
prerequisite, although full voting membership is_granted only t
licensed amateurs.
All qenerai correspondence should be addressed fo the Secrem

Past Presidents
HIRAM PERCY MAXIM, W1AW, 1914-1936 .
EUGENE C, WOODRUFF, WBCMP, 19361940

. 9 . * e

Officexs

President . .. . . . ... . . . . GEORGE W. BA!LEY W2KH

Washington, D. C.

- Vice-President., . . . . . . . J.LINCOIN MCCARGA& WéEY

Ookkmd Californio

", o KENNETH B. WARNER WIEH'

West Hortford Connecticut

Communicotions Manager . . . FRANCIS E HANDY WIB
West Hartford Connechcut

Treasurer . . ° . v o v+ . DAVID H. HOUGHTON'
o West Harﬁord Connechcut g

Secrefary. ..

e @ & &
General Counsel. .. e, PAUL M. SEG
816 Ccnnecncut Ave., chsbmgton 6, D. C.

Assistant Secréfaries . . . . . ARTHURL BUDLONG, ALY
JOHN HUNTOON, WILVQ, LEROY 7. WAGGONER, WlPE
West Hartford, Connectlcut ™"

CLYDE (.,

DIRECTORS

Preu’dent
L:EORL:E W.BAILEY . .....c.0vvunnn.. W2KH
21 19th Sz N.W., Washington, D. C:

Vice-President
J. LII\(‘OT N M'CLARG AR........00nn. “'GLY

Canadian General Mcmaget
ALEX REID..........ovviuurvannss,.

240 Logan Ave., St. Lambert,

Alternate: Leonam W. Mitchell,......... 0
X Raglan Ave., Toronto, unt.

Atlantic Division

WALTER BR.ADLEY MARTIN........ Ww3Qv
33 Arbuta Rd.. Abington. Pa.

-leternate: Hem'y W. Wickenhiser, jr..
1112 State Ave., Coraopolis, Pa.
Central Division

RICHELIEU. .......c0... WOARE
4901 8o. 3uth 5t., Milwaukee 14, W!sc

Alternate: L{arold H. Jansen.
8519 California Ave A.lton m.

Dakota Division

CW3IKWA

GOODWIN L. DUSLAND. ., .... e WPTSN
Moorheau Mlnncﬁota
Alternate: Robert A. Kimber. ........... WOBLK

Cunyon Lnke Rd Rnpld Clty, 8. D.

Delta Division
VICTOR (! ANFIELI) ................. W5B8SR
P_ 0. Box 485, Lake Charles, La.
Alternate: Jameq W. Watklns., ., ,........ W4rLs
220 N. Howell St., Chattanooga, Tenn.

Great La.ke: Division

HAROLD C. BIRD .. .....ooiieann... WBDPE
114 Hickory JJr R. 1'.D. 2, Pontlao 2, Mlch
.memau’ John H. Brabb............... Pr‘

H, udson Dx vision

JOSEPH M. JOHNSTON............. Wzhox
427 Lincoln Ave., von-bv-the—ﬁea. N.J.
Alternate: Robert A. Kirkman,.......... W2DSY

.1910 Oak Drive, West delmar, N. J.

Midwest Division

LEONARD COLLETT ...............
Civil Aeronauties Admlniqtrutlon

Box ::6 Joplin, Mo.
Alternate; Alvin G Keyes.............. WERTQ
1201 Merchants Nat 1 Bnnk Bldg.. Cedar Rapidsy, Ia.

New England Division

WYDEA _

PERCY C. NORLF. ., ................ WI1BVR
27 Broad &t., Westfleld, Mass.

Alternate:
Northwestern Division

HAROLD W. JOUNSTON............ W7DXT

2727 Belvidere Ave., SBeattle , Wash, .
Alternate: R. Rex Roberty, - W7
110 W. HBrennan St., Glendlve, Mont
Pacific Division

WILLIAM A, LADLEY..............
200 Naylor St., San Francisco 12, Cal lif

CPY

WBRBQ

Alternate: Keuneth .. Hughes. . ... WeCIS
X10 W. Orange Ave.. Sn, San Irancisco, Callf,
Roanoke Division
H. L CAVENESS. . . _.... . ........... WiDW
2607 Vanderbilt Ave., Raleigh, N. ¢,
Alternate: J. Frank Key. ................. W37ZA
Rox 707, Buena Vista, Va,

Rocky Mountain Division
I‘RANK] IN K. MATEJKA............ W¢DD

. Box 212, Lstes Park, Colo.
Alternate: P. Arrhu.r Smoll. . .....o...... WOKVD

529 No. Nevada Ave., Colorado SDrlmzs. Colo.

Southeastern Division

WILLIAM C. SUET/TON ., . .......... N W4ASR
527 Revilo Blvd., Daytona Beach, Fla.
Alternate: Willlam P. \lrles ............. W4AUP

¥leming ltoad, Montgomery, Ali.

Southwestern Division
HANS R, JEPSEN...............0,
6337 Ethel Ave., No. Hullywood, Cnlll
slternate: Arthur E. Schifterman, gr.. .. ... W8CGI
1445 Raymond Ave., Lilendale 1, Callf;
Weat Gulf Division

WAYLAND M. OVES \VS'\'W
P. O. Box 586, (des

W5NW at Humble Pipe 1.1ne Camp, Udessn

Alternate: Juck T. Moore. .........oou.. WSALA
4531 Luirway Ave., Dallus 4, Texas

VK 1T




“It Seems toUs...”

THE NEW LOOK

It’s a funny thing, the way we have tides of
consciousness about matters of technique in
amateur radio. Despite our best thought
processes we go for years unaware that we
have grown into the ability to do a partic-
ular thing, until there is a sudden wave of
thinking and doing that makes it an accom-
plished fact, as was the case with s.s.s.c. Or,
to name the subject we want to talk about
this month, until we become group-conscious
that we possess the means to make some im-
perative improvement to deal with changed
conditions and up ourselves and do something
about it — as amateur radio as a group has
just done in recent months in the matter of
improved intermediate-frequency selectivity.
It makes us wonder how many more blind
spots we have in our thinking that are due to
yield under pressure as the months roll on. Is
there a psychologist in the house?

To us, one of the most interesting happen-
ings in the recent history of our art is this tidal
wave of thinking about i.f. selectivity that has
swept over us since last summer. It probably
doesn’t deserve to be thought of as a psycho-
logical manifestation at all, except perhaps by
professional psychologists interested in the
development of group patterns of thinking.
It probably is just one more case of necessity
mothering invention, another step in our old
and constant battle to achieve selectivity
sufficient to deal with increasing congestion.
But, as we see it, it started with a few isolated
half-wave idea pulses that increased in number
until we shortly had a d.c. stream of conscious-
ness that has affected all our recent thinking
about selectivity. We’d think it probably
started with Jim McLaughlin’s two articles on
selectable single-sideband receivers. Obviously
if we wanted only one sideband we could have
much sharper receivers. That was doubtless
what suggested the Q5-er to Phil Rand. More
or less simultaneously, fellows were writing
to us about the use of the steep slope of the
85-ke, i.f. of the BC-453-A as a lazier way of
doing the same thing. And in no time at all
hundreds of amateurs were thinking and
talking improved i.f. selectivity and we were

well on the way to another of those formidable

‘advances that have. characterized amateur

progress in the art. More recently we have un-
covered an amateur worker who has been
silently striving for many months to achieve
the ideal c.w. receiver. He, too, has been work-
ing along these same lines, using a low i.f. and
special transformers, and it is reported that
his latest receiver has a pass-band only a couple
of kilocycles wide at 10,000 times down. That,
chums, would be a real receiver. When his
work is finished we hope to be able to present
his designs to you on these pages.

When a situation becomes generally painful,
means to alleviate it are found and come into
general adoption. In 1929, faced with the pros-
pect of “intolerable” mterference, amateur
radio embraced selective audio amplifiers
hitched on to autodyne receivers. When that
was shortly outgrown, in the ’30s, the single-
signal crystal-ﬁlter receiver came along. A
heautiful improvement on top of the familiar
superheterodyne’s i.f. system, it has remained
our best for many years. Yet really there was
no appreciable interference in those days, by
today’s standards, and so we weren’t lon%
again reaching the place where something had
to be done about it. And our point is that when
everybody becomes conscious that something
must be done about a situation, the ways are
found available. It is also our observation that
generally, as in this i.f. case, the means have
been available for years, waiting; they just
haven’t been needed badly enough to strike the
spark of realization.

It’s a sad thing to have to say but there are
only & few amateurs discerning enough to see
what our receiver needs really are. The average
ham doesn’t know what he needs in a com-
munication receiver. What he seems to quest
for is BCL-quality clear-channel reception,
an empty dream not attainable on any ama-
teur frequency below 50 Mec. He asks the
manufacturer for better audio, fusses about
S-meter calibrations and such trivia, ignores
the thing he really lacks, which is enough
selectivity to deal with conditions as we find
them on the air. So it is scarcely the manufac-
turer’s fault that our receivers aren’t what



they might be. The way we see it, about three-
quarters of the fellows don’t even care whether
a receiver has a crystal filter or not, because
they never use them and don’t even know how
to. It is at their demand — this same thought-
less search for better ““quality’’ — that crystal
filters have been made broader and bhroader,
until finally they are at a state where we per-
sonally won’t give shackroom to the present
versions for c.w. work. To besure, our receivers
are more sensitive, they’re stabler, and they
have a much better signal-to-noise ratio. Those
things are something but they are about the
only respect in which receivers have improved

in the last ten years. In the equallv important ,

matter of selectivity they’ve actually gone
downhill. But that’s our own silly fault because

so many of us keep yakking for “quality” at

the expense of satisfactory commumcamon.
Well, as we see it, there’s an end in sight to
all that now. We're learning our lesson. Hun-
dreds of us have found out what real i.f.
selectivity can do when we’re in distress on a
crowded band. Admittedly & good crystal
filter can be cranked up to where it is only a
vouple of hundred cycles wide, but that is not
the best thing for speech and in any event is
true only at its peak: if you go down ten or
twenty times you find that the skirts on its
selectivity curve are many kilocycles wide.
That means that if there is an undesired signal
about ten times as strong as the one you want
and only a few kllocvcles away — 4 common
occurrence — you’re in trouble. That isn’t the
crystal’s fault; that isn’t the job it set out to
do; it’s because the crystal isn’t backed up by
proper i.. selectivity. As a matter of fact, the
combination of a good receiver and a good pass-
band i.f. characteristic, with its flat top and
sheer flanks, itself offers the best possibility of
interference-free voice reception, and without
the sideband-cutting introduced by the use of
the crystal. What every man needs, therefore,
is greater skirt selectivity. There’s a new look
in curves today, fellows: skirts are longer and
slimmer before they blossom out. Give your-
self a break — get that new look on your i.f.

skirts!
OUR COVER

February is as good a time as any to start the
groundwork on that new mobile rig you’ll want
for the car, comes springtime with improved
driving conditions. Pictured on this month’s
cover is an excellent 2-meter transmitter for the
mobile enthusiast — one packing many fresh
ideas along constructional, antenna, and control-
system lines. A complete description starts on

page 21.
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- Strays "%

Instructions for the use of Bastc Radio Prop-
agation Predictions — Three Months in Advance
(CRPL Series D), issued monthly by the Na-
tional Bureau of Standards, have been prepared
in the form of a separate manual which is now
available as NBS Circular C465.

The purpose of this manual is to explain how
the monthly predictions may be used in calcula-
tions of usable and working frequencies for radio
sky-wave transmission. Maximum - usable fre-
quencies and optimum working frequencies may
be computed over any path for any time of day
during the month in question. Prediction charts
are included for two recent months, and sample
problems are given for four paths, with a discus-
sion of differences in results because of length of
path, the ionosphere layer controlling reflection,
season of the year, and degree of solar activity.
The pamphlet also contains other useful data,
including tables, charts, and specimen work
sheets. ‘

Jircular (/465 1ay be obtained from the
Superintendent of Documents, Washington 25,
D. C., at 25 cents a copy. The subscription rate
to Basic Radio Propagation Predictions, also
available from the Superintendent of Documents,
is $1.00 a year (foreign, $1.25), single copies, 10
cents each.

S.S.8.C. Rig at W6YX

Although full technical information on the single-
sideband suppressed-carrier transmitter at WGYXK
not available at this time, this photograph shows Dave
‘Thorapson, W6VQB, pointing out the final amplifier to
Robert D. Smith, W6QUW, president of the Stanford
Radio Club. As tcported last month in QST, this station
is presently on the air with amateur s.s.s.c. transmis-
sions, and since last October the operators have been
busily engaged in initiating many old-timers on the
bands into the secrets of receiving ’phone signals that
have had their carriers and one sideband removed. The
transmitter was designed by (Oswald (. Villard, jr.,
W6(QYT, of the electrical-engineering faculty at Stan-
ford University.

‘The work of the club in making the s.8.8.c. transmis-
sions was given nationwide notice in many newspapcns
throughout the country, along with the activity of A.
Nxchols, W@TQK, who is also on the air with s. 6.8.C.
equipment.

QST for




Simplified Oscillators for 2300 Mc.

Lighthouse-Tube Gear for the 13-Cm. Band
BY A. R. KOCH, * W2RMA

¢ The memory of the mechanical com-
plexity and jeweler’s precision which
characterized most of the microwave
gear used in military applications has
kept many an interested amateur from
trying his hand at u.h.f. and s.h.f. com-
munication. It is still true that equip-
ment for the microwave bands is more a
mechanical than an electrical problem,
but W2RMA, who had a hand in the first
amateur communication on 2300 Mec.,
shows here that the construction of prac-
tical cavities is not beyond the fellow who
has access to a few metalworking toois.

HE lack of a suitable cavity and tuning mech-

anism has hindered many amateurs from

getting started on the microwave bands.
This was recognized in the initial tests on 2300
Me. (July, 1946, QST), and since that time efforts
have been directed toward simplification of both
the oscillator and its associated tuning mecha-
nism.

General Theory

At frequencies above 300 Mec. and
wavelengths shorter than 1 meter it
becomes very difficuit to use the fa-
miliar coil-condenser techniques gen-
erally acceptable for the lower fre-
quencies. In order to keep losses down

and this high-impedance point repeats itself every
half-wave along » shorted-end line of greater
length. A quarter- or three-yuarter wave shorted
transmission line may thus be compared with a
tuned tank-coil-and-condenser which presents a
high impedance at its resonant frequency.

A half-wave open-ended transmission line is
sometimes used as a circuit element at microwave
frequencies, because under certain conditions it
may be easier to handle. The impedance looking
into such a line is also high, and it repeats itself
at regular half-wave intervals on an open-end line
of greater length. The voltage distribution along
both types of lines is shown in Fig. 1.

When a small lumped capacitance, such as is
presented by a tube, is placed at a high-voltage
point in a concentric transmission line, it has the
effect of lowering the resonant frequency. In order
to maintain the wanted frequency it is then neces-
sary to shorten the line length a given amount
depending on the size of the capacitance and the
size and configuration of the line conductors. This
effect is called capacitance foreshortening. Thus
by inserting a small capacitance near a high-

t0 & minimum it is then necessary to
use resonant transmission lines or

cavities as circuit elements,
For frequencies above 1000 mega-

eycles it becomes impractical to think
of tubes and circuits as separate ele-
ments, but rather it is necessary to
conceive of circuits with the tube as
an integral part. Since wavelengths
begin to get very short at frequencies above 1000
Me. (1250 Me. is°24 c¢m. or approximately 9.45
inches, and 2400 Mec. is 12.5 cm. or approximately
4.92 inches) it is possible to make practical use of
the characteristics of concentric transmissionlines,
Between 1000 and 3000 Mec. concentric lines are
more practical for amateur use than parallel
lines, so they will be dealt with here.

The impedance looking into a quarter-wave
transmission line shorted at the end is quite high,

* ¢/, Tube Division, General Electric Co., Schenectady,
N. Y.
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Fig. I — Voltage distribution along a transmission line. A high im-
pedance is presented by a shorted-end line a quarter wavefength long,
or by an open-end line a half-wavelength long. The impedance at any
point is duplicated at half-wave intervals along a line of greater length.

impedance point in the line it is possible to tune
over a limited range. We can see then that tube
capacities have a definite bearing on the fre-
quency at which an oscillator will operate.

Two T'ypes of Oscillators

‘Two oscillators doing the same job will now be
described. One uses & fixed quarter-wave grid-
cathode line and a three-quarter wave grid-anode
line. The other uses a fixed quarter-wave grid-
cathode line as does the first, but uses an open-
end half-wave grid-anode line. Both are tuned by
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‘The three-quarter wave cavity, completely assemblied.
Output is taken off through the coaxial fitting at the end
of the cavity, by means of a coupling loop. Tuning is
accomplished with the knob at the left, which controls a
gmg‘l_l cgpacity plate. Details of this cavity are shown
in Fig. 3.

varying a small capacitor at a high-impedance
point.

The shape and size of the fixed grid-cathode
cavity is such that with average 2C40 grid-cath-
ode tube capacitance its resonant peak is around
1434 to 15 centimeters. It is broad enough, how-
ever, to cover most of the 12.25- to 13.05-centi-
meter amateur band. .

The three-quarter wave cavity (A in Fig. 2)
consists of two compartments separated by a
washer at the grid plane of the 2C40 lighthouse
tube. The tube’s cathode post forms theinner con-
ductor of the grid-cathode transmission line,
while the inside of the pipe forms the outer con-
ductor. The inner conductor of the grid-anode
cavity is formed by the anode and the anode-
post extension. Its electrical length, including the

effect of tube capacitance, is % Thus by insert-

ing a small capacitor at a high-voltage point as at
€ it is possible to tune the oscillator.
‘The grid-cathode end of the haif-wave cavity
. i3 the same as the three-quarter wave cavity. The
construction of the half-wave grid-anode cavity is
somewhat simpler than the three-quarter wave
cavity however, and it lends itself more readily
to tuning. The approximate voltage distributions
for both types of cavities are shown in Fig. 2.
No tuning adjustments need to be made on the
erid-cathode cavity since its @ is low enough to
resonate over most of the band. Feed-back is
accomplished by having a common capacitor to
both grid-cathode and grid-anode sections. A
thin disk of mica placed directly under the
washer separating the two compartments does
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the trick very neatly. Its thickness is quite im-
portant and for best results it should be from 14
to 1 mil thick (0.0005 inch to 0.001 inch). I't is now
only necessary to bring in B-plus and the d.c.
grid contact, and the oscillator is almost ready
to go on the air.

Constructional Details

As may be seen from Fig. 3, the three-quarter
wave cavity uses a brass pipe 314 inches long. ‘The
inside diameter is 1 inch and the wall thickness is
1{¢ inch. Two brass washers 14, inches in
diameter are needed, one to separate the grid-
anode cavity from the grid-cathode cavity and .
the other to terminate the grid-anode cavity.
About the only lathe work needed is to cut the
lower end of the cavity to an inside diameter of
1344 inches for a distance of 7§ inch. The anode
by-pass can be made from a sleeve soldered to a
washer. It is important to keep the anode by-
pass as closely fitted as possible for best per-
formance. The clamps are formed from sheet
brass, and tightened with 6-32 bolts and nuts.
All other work can be done with tools usually
found in the amateur’s possession — & file, hack
saw, a good selection of drills, and several taps.
Soldering can be done with » good soldering iron
or torch.

The anode post is a piece of 2{g-inch diameter
brass rod drilled at one end with a }4-inch drill
and slotted lengthwise at 90-degree intervals to a
depth of 13{¢ inches with a hack saw. It may be
necessary to bend the edgesin slightly with a vise
to assure good contact to the anode. The d.c.
grid contact was cut from 0.006-inch phosphor-
bronze sheet, although thin sheet copper or brass
may be used as well. The inside diameter of the
grid contact is just large enough to clear the
anode post and the outside diameter is slightly
smaller than the mica piece. Be certain during
operation that the d.c. grid contact does not short
to the shell. If a short is found, check the mica for
punctures or for possible contact on the inside of
the cavity. Tuning is done with a 6-32 screw, the
head of which is filed flat, forming a capacity

Fig. 2 — T'wo types of cavities for use with lighthouse
tubes. A is a three-quarter-wave cavity, and B the half-
wave type.

QST for




7o Antenna system

DC.Grid Contact | Mica feed-back M
. capaditor
/ Sott sorder., Anade clamp
ali s and by-pass
..... !
. i A OC Anode
= f Tumng serew < wontact
A Sottsolder Brass washer
Brass washer #rod ariljed
2300-Me. CAVITY ASSEMBLY (B} 2 Lapped ror
6-32 screw
) Drill $*-diam. hole ¥
2 | Jrill § -
bi £ ol ak end
o ;
St wth/ 1§ djam. J»
iack Saw=-—" ; A
& slots 45° I '] l (B )
cpart,f'dcep === e T
=% eemem 280 —--~-\;»T” ""‘d'
O -diam.
. CAVITY BODY F554

ameter brass rod 1344 inches long. One end
is drilled with a -inch drill for a distance
of 34 inch, and the other end is drilled with
& %4-inch drill to mee} the 4-inch hole. Four
glots are then sawed in the small-diameter
end for approximately half an inch, and the
edges are then crimped in to form a good
contact to the anode. The additional piece
of half-inch brass soldered to the top washer
is drilled and tapped for & 10~32 brass screw.
Five revolutions of this screw tune the en-
tire band. The constructor should prevent
anode-to-shell shorts by allowing enough
clearance between the screw and the anode
post. If it is found that the tube does not
oscillate over the entire range when the tun-
ing screw is all the way out, file 342 inch off
one end and recheck. Follow Fig. 4 for con-
structional details.

Power is taken out of the three-quarter

- ANoDE PoST , . | . ENDVIEW Wave cavity by means of a loop at a low-

BRASS WASHER -chick Drittavt tep impedance point, and out of the half-wave
(2 needea) cavity by means of a capacitive probe at a
ety —f high-impedance point. Care should be taken
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Fig. 1 — Detail drawing of the components making up
the three-quarter wave cavity.

plate. The construction can be followed by re-
ferring to Fig. 3 and the break-down photograph.
‘The end of the }4-inch rod which holds the tuning
screw is slotted and clamped to insure a tight fit
around the 632 screw. Rigidity and mechanical
strength are quite important at 2300 Mec., so the
constructor should use rigid construction wher-
ever possible. It pays.

The half-wave cavity (Fig. 4) uses a l-inch
inside diameter brass pipe 2543 inches long. Its
construction is similar to the three-quarter wave
cavity, but it does not require the 0.001-inch-
thick mica washer and anode by-pass assembly
(Fig. 3-F). A 500-pufd. feed-through button
capacitor to which is soldered a short piece of
phosphor bronze is used to provide d.c. to the
anode. The anode post is a piece of Y%-inch di-
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to insure that no probe movement is per-
mitted once the adjustments are made, since
small probe movement will cause large
changes in frequency.

Both of the coupling systems may be
maintained in position by slotting the
$4-inch brass tubing extending from the
cavity and clamping the output probe into
position by means of the clamp shown in the
detail drawingg.

When coupling out of the three-quarter
wave cavity the probe should be inserted
and the pick-up loop orientated so that the

‘The half-wave cavity is tuned by means of an adjust-
ing screw in the end of the assembly. Output is taken off
by means of a capacity probe.
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Fig, 4 — Detatls of the half-wave cavity for 2300 Mc.

Poly insulators

plane of the loop is parallel to the axis of the
cavity. Check the output. Now rotate the cou-
pling loop and again check output. If the output
increases it means that overcoupling existed be-
fore so that it is possible to achieve optimum
coupling by proper rotation. If the output des
creases when the probe is rotated, insufficient
coupling exists and it will be necessary to make

- the pick-up loop larger. The capacitive probe is
used in somewhat the same manner except that
rotation is not required. Merely adjust the probe
distance from the anode connector until optimum
output is obtained.

Performance

A G.E. 2C40 tube will perform quite well in
both the three-quarter wave and the half-wave
cavities and should give from 50 to 250 milliwatts
output power with proper adjustment. Because
of grid-cathode capacitance tolerances various
tubes perform differently with the fixed grid-
cathode cavity, but the interested amateur should
be able to operate in the band with either cavity.
Each cavity worked well as a modulated oscillator
and as a superregenerative detector, with the
circuit described in July, 1946, QST. Several
attempts were made to get the oscillator to
operate as a self-quenched superregenerative de-
tector without success. For reliable operation
as a transceiver a separately-quenched oscillator
is recommended. The seemingly small power out-
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put is quite sizable, actually, when one considers
that it is easy to obtain gains of 20 db. or more in
transmission and reception. The cavities are
fairly simple to build, tune, and operate, and the
associated circuits such as the modulator, audio
amplifier, and quench circuit are of the type with
which amateurs are familiar.

Admittedly it is much simpler to get on 80,
40, or 20 meters by keying a erystal oscillator and
far better results may be achieved for the amount,
of time and energy expended; still, operating on a
band such as 2300 Me. with e¢quipment wholly
new in concept provides a certain thrill, plus the
satisfaction of accomplishing something not even
dreamed of by amateurs just a few short years:
ago.

BOOK REVIEW

Sunspots in Action, by Harlan True Stetson,
Ph.D. Published 1947 by The Ronald Press
Company, New York, N. Y. 252 pages. Price
$3.50.

One of the “Humanising Science Series” edited by
Jacques Cattell, this latest book by the eminent Dr, Stetson,
research associate, Massachusetts Institute of Technology, "
and director of the Cosmic Terrestrial Research Laboratory,
Needham, Mass., is written in language anyone can under-
stand. Though not concerned with radio effects alone, it
offers much of interest to radio amateurs — particularly
those of us who work the higher frequencies and are, there-
fore, most conscious of the vagaries of radio propagation
resulting from solar cycles.

The nature and origin of sunspots, and their effects (both
well established and possible) on weather, economic con-
ditions and living things, are discussed in fascinating detail.
The casual reader will enjoy these chapters immensely,
and the serious radio amateur will find those portions of
the book which deal with radio propagation phenomena of
more than ordinary interest.

There are approximately fifty illustrations, inctuding nu-
merous simple charts showing correlations between solar
cycles and various natural phenomena. Several pages of
bibliography provide references for further study along lines
of individual interest. Foreword is by Sir Edward V. Apple-
ton, president of the International Scientific Radio Union.

- Strays s

The French have words for it! From Radio-
REF, official journal of the Réseau des Emetteurs
Frangais, we quote the following pertinent
injunction:

“’Phone men{ More than anybody else,
operate your station carefully. (On the quality
of your transmissions depends the development
of amateur radio, the defcnse of your rights, the
continuance of your licenses and the prestige of
the nation. Make your transmissions no longer
than necessary. Weigh your words; others listen
to you . . . and the monitoring stations, too!”




Windmill Towers

The Gentle Art of Getting Them Up or Down
BY MALCOLM B. MAGERS, * WgOJ1

him about his own windmill tower (which

supports a dual 10-20 beam) that it seemed
timely to pass along all the information on this
subject that might be of interest to fellow hams.
First, let us say that all forms of antenna sup-
ports have been tried here, including a tree, tele-
phone pole, wooden tower, etc. We find the
present self-supporting steel windmill tower by
far the best answer to the problem.

Many hams may object and say that the ex-
pense is too great. However, a new tower, com-
plete and ready to assemble, can be purchased
new for less than $3.00 per foot. They are much
less if bought secondhand, but more about that
later. Freight rates are low for this class of mer-
chandise and shipment is easy, since parts are
tied compactly in bundles and are simple to
handle. There are no holes to drill. If you can use
a wrench, you can assemble a tower.

A self-supporting steel tower takes up little
ground area, usually only a square with sides
equal to about one-fifth the height, or about
eight feet square for a 40-footer. There are no
guy wires, so the problem of the man on a city

THE author has had so many questions asked

* Platte Woods, Parkville, Mo.

¢ In many parts of the country, windmill
towers can be obtained almost for the
work of taking them down and carting
them away. In other parts of the country
they aren’t come by quite so easily. But
everywhere one is confronted with the
same problem, that of raising or lowering
the tower with a minimum of effort and
danger. Here is an article for the unin-
formed that shows how easy the job can
be with the right ““know how.””

lot is instantly solved. Once in place you can con-
sider it a lifetime investment. The writer’s sec-
ondhand tower was first erected in 1902, and it is
still solid as a rock after forty-five years of con-
stant service supporting & windmill. A steel tower
is sightly in appearance and will avoid “XYL
trouble.” Last, but certainly not least, it is ab-
solutely safe to climb and work on. All towers
have strong steel ladders to the top. You can snap
yourself on with a safety belt and end your wor-

. ries. An additional good point is that it is easy to

bolt a “tilting head” to the top cap of the tower,
thus making it possible to tilt the ends of the
boom down over the ladder and make all elements
quickly accessible. The ham who cannot do this
has our sympathy, for elements on the end of an
18-foot boom are mighty far away. Too many
hams just *let it go,” and do not adjust the ele-
ments properly.

Most of the towers you will see are of four-
legged construction, though you will sometimes
find three-legged models. The four corner posts
that form the backbone are usually of 2 X 2 X
14-inch galvanized angle iron. On the higher tow-
ers of 60 feet or so they will be heavier, perhaps
214 X 214 X ¥ inch. Sometimes the sections
come in 22-foot lengths, but 11-foot lengths are
more customary. The latter are much easier to as-
semble from the ground up. Towers will range in
height all the way from under 30 feet to 60 feet.
We have seen a few 75-footers. Parallel frames, or
“girts,”” made of 1 X 1 X 3{¢-inch angle iron,
bolt on to form cross frames every 5 or 6 feet up

¢

A windmill tower is a very convenient beam support,
a8 WPOJI so ably demonstrates in this picture. With
a tilting rotator head and a small catwalk at the top of
the tower, minor changes are easy to make. But don’t
forget that safety belt!



the tower. Bracing wires are stretched diagonally
between these frames, made of heavy twisted gal-
vanized wires with preformed loops on the ends to
fit over the bolts. Some method should be pro-
vided for tightening these brace wireg after the
tower is erected. One method provides an ec-
centric washer at one end of each wire for tighten-
ing.
Setting the foundations for a tower is simple,
- since four anchor posts, usually about five feet
long, are provided. These anchor posts are made of
heavy angle iron, rustproof, and have anchor
plates bolted on the bottom end. Dig four holes
2 feet wide and 44 feet deep in which to get, the
anchor posts, level them up, and you are ready to
erect the rest of the tower. Most farmers just put
a rock on the anchor plates and then tamp the
earth firmly in the hole. If you are raising the
tower in one piece, after assembling it on the
ground, leave the anchor posts loose in the holes
until after the tower is raised. You may want
to spend your money and break your hack put-
ting in concrete footings. This is all

right, but it isn’t necessary. Windmill Gi

posts. Once on the ground you can use a cold chisel
to cut off the bolts. Thoroughly buff off all rusty
surfaces and apply a good coat of aluminum paint
before reassembling. Be sure to use new galva-
nized bolts. It is well also to add a drop of “No-
oxide” to the threads, in case the tower is taken
apart again later.

Raising a Tower

You now have the tower disassembled on the
ground and hauled home in your neighbor’s bor-
rowed car trailer. The corner-post sections will

1 p n pole or tree,
towers are designed to withstand far a‘te&dyw/t/r —
more strain than a rotary beam can ﬁe/ﬂpol,ragl/
ever cause. They support a gear box ?,,‘f,% ehon)

(called .the “head”) weighing from
400 to 900 pounds, and a wheel from

8 to 12 feet in diameter, year after
year, in heavy winds. The posts will
not pull out. The tower won’t blow
down, that’s for sure! But if you
are skeptical, put some concrete
in the hole. The cemented anchors
are hard to dig up if the tower is
moved.

Lowering a Tower

‘There are old towers throughout some rural
areas of the country that can be bought from
farmers (if you are lucky!). Your problem then
is: How shall I get it down and moved? It is fairly
eagy — if you know how. There are two ways to
do it. The hard way is to climb to the top and re-
move the old windmill wheel and head and throw
it down to the junkman. It's heavy, I warn you.
And it is hard, dangerous work. Next get a cold
chisel and proceed to cut off all the old rusted
bolts, and take the thing down piece by piece.
One tower is all you will wish to take down by
this method. The easy way is to bolt a ten- or
twelve-foot piece of 2 ¥ 6 timber across the base
of the tower, as shown in Fig. 1, place bracing 2
W 4g between the legs as illustrated, fasten the
block and tackle to the tower, run the line over to
the gin pole or tree, disconnect the legs, and lower
the whole thing in one piece. Use rope guys to
steady the tower during the process. You will be
surprised how easily the tower comes down. The
2 X 6 prevents slipping at the base and adds a
safety factor. Don’t forget to dig up the anchor
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Fig. I — Suggested method for raising or lowering a steel wind-
mill tower. The temporary 2”7 X 6” X 12’ timber bolted to the base
serves to steady the tower, and the two lengths of 2 X 4 prevent any
possible buckling of the base. T

'emporary rope guys on either side of

the tower should be used to steady the structure while it is going up
or coming down. After raising the tower, the two legs nearest the gin
pole should be anchored first, after which the tower can be eased .
back and the other two legs fastened.

not exceed 22 feet in length, and may be only 11
feet long. In any case, you can haul them. The
total weight of a 30-foot tower will be about 500
pounds, 600 pounds for a 40-footer and about
1200 pounds for one 60 feet high. Strangely
enough, it’s much easier to erect them than it is to
take them down. Again, there are two ways to do
the job. First dig the holes and set the anchor
posts. If the tower is being raised after assembly,
leave the posts loose in the holes and tamp in dirt
after the tower is up and leveled.

In assembling, start at the top and bolt the four
side posts to the cast-iron cap. Note that the angle
irons fit tnside the cap. There is a hole through
this cap approximately 4 inches in diameter that
is handy for passing feedlines and cables. On a
windmill, the pump rod works through this hole.
‘The cap will usually have ample flange space for
bolting on your mounting plate for attaching the
beam head. At this point it is well to have con-
sidered your method of mounting of the rotary
head, because it is much easier to drill holes on the
ground. Once the first four corner-post sections
are bolted on, it is as easy as playing with your
son’s Meccano set. Simply bolt on the cross-chan-
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nel irons and place the diagonal cross wire braces
over the bolts as you work toward the bottom.
Now and then you see a tower with strap-iron
diagonal braces. Many towers use preformed
heavy twisted galvanized wires, with eyes in the
ends to fit over the bolts. These tighten and adjust
more easily than strap iron. With the tower com-
pletely assembled on the ground, block up the
top end & few feet and attach your rotary
mechanism, This is the way a windmill is raised.
Bolt your 2 X 6 on the underside of the legs lying
on the ground, as in Fig,. 1, placing the bottom of
the legs in line with the anchor posts. Level the
legs with blocks if the ground slopes. Brace be-
tween the bottom of the legs with 2 X 4s if the
tower has no girts at ground level. Attach your
block and tackle, and up you go! But stop after
the head is far enough off the ground to permit
attachment of the boom and elements. Get it all
over with one operation, This is much easier than
dragging them up after the tower is in the air,
even if you have taken our advice and rigged up a
tilting head on top. Pull the tower on up, take it a
little past center, fasten the two legs on the side
near the gin pole, then ease it back and bolt on
the other two legs. It is as easy as that. Then
knock off for coffee and sandwiches for the gang!
It took just 20 minutes to put up our last tower
after all preparations had been made ready.

Your final job before tamping in the earth
around the anchor posts is to level the tower ac-
curately. If you desire a catwalk to work on, bolt
two 134 X 114 X 8-foot angle irons alongside the
top girt and parallel to the ladder. Across these
you can bolt 2 X 8 X 18-inch planks. Then bolt
four 1-inch angle irons from a point below the top
of tower to the midpoint of the platform irons to
serve as diagonal supports. It is easier to do this
on the ground. We guarantee that you will have
no fear of high places with such an arrangement.

Lack of space may prevent erecting a tower in
one section. In that case first set the anchor posts
and level them. Then build up from the ground,
piece by piece. Many prefer this method. Where
the corner posts are in short sections of 11 or 12
feet this is a simple procedure and can be done by
one man working alone. With a partner on the
ground to pass up the pieces, you can make fast
time. The ladder goes up in sections, too. If the
splices are above the points where the cross
girts bolt on, you can lay planks across the girt
frames to work on as you go up.

When you are finished, you will be proud of
vour job. In closing let us reply to the often-asked
cuestion, * Does the grounded frame of the steel
tower affect the signal?”” The answer is ‘“No!”
Some of the best signals on the air today come
from steel-tower-supported beams.

Behind the Scenes w1th Your QSL Manager

NYONE who has listened for as much as two
consecutive minutes on any of the DX fre-
quencies has heard the familiar, “Pse QSL via
ARRL.” Sooner or later, a card acknowledging
that particular contact shows up as a coveted bit
of pasteboard on the wall of some ham'’s shack.
How did it get there?

Well, if our ham is a W2, it got there princi-
pally because Henry W. Yahnel, W28N, of Hel-
metta, New Jersey, ARRL QSL Manager for
W2-land, devotes a large share of his spare time
in attending to the affairs of the Bureau; sorting
incoming cards, matching them with envelopes
sent in by his ““ customers’’ and mailing them out.

“Hank” Yahnel is thoroughly conversant with
the matter of forwarding QSLs, for he was one of
the first volunteer ()SL managers when the
present ARRL system was inaugurated, first on
a trial basis in the Hudson Division in 1932, and
as a permanent system for the whole country the
following year. Licensed under the call W2SN
since 1927, he has had his share of thrills in ama~
teur radio, including a contact with WFA, the
Byrd Antarctic Expedition, in 1930. His amateur
experiences also include having been chief opera-
tor at W3USA, the station of the Boy Scout

(Continued on page 116)

February 1948

Henry W. Yahnel, W2SN, does occasionally take time

out from his arduous duties as QSL manager for the
W2 area to do a bit of hammmg, as evidenced by this
view of him at his operating position.
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Field Testing 75-Meter Beams

Experiences with Quarter-Wave Vertical Anfennas

BY WILLIAM F. HOISINGTON, * W2BAV

VERYTHING last summer pointed toward a
field test of beams and verticals on 75
meters: the approaching vacation period,

a farm in Maine with several acres of flat land,
previous experience on 6 and 75 meters, and some
models of a newly-developed 70-foot ‘buggy-
whip” antenna. Five of these 70-foot verticals
were made up and shipped to the farm at Isle-
boro, Maine, These ‘“whips” are made of dural
tubing, starting with 234-inch diameter and re-
ducing in sections down to 34-inch diameter. Re-
ducing slugs machined from solid dural bar join
each section, and bolts through the tubing and
slugs hold the assembly together. The last section
can be adjusted to make the over-all length any-
thing from 58 to 70 feet. The weight of the entire
assembly is only about 35 pounds, and it is easy
to hold it all off the ground with one hand. The
base mount is normally two 10 X 4 X l-inch
linen-bakelite insulators that are bolted to 4 ¥ &
uprights sunk in the ground. It is possible for one
man to “walk up” the antenna into position,
with a helper to hold the base end down, but this
procedure is not recommended. A much better
method is to use a 10- or L5-foot gin pole and some
small tackle. The marvelous strength of the dural
was demonstrated during the raising of these
elements by shaking the structure quite vio-
lently, with no ill effects. ‘The strongest winds
during August reached a velocity of about 35
m.p.h., and they didn’t flex the elements half as
much.

The 75-meter transmitter used in the tesis was
an 815 final amplifier modulated by parallel
6L6s. There being no electricity on the farm, the
station was battery powered. The transmitter
was run at 30 watts input to the final amplifier;
the receiver ran from ‘ B”’ batteries, and included

';E}uion ‘Road, Rye, New York. *

¢ Eighty-meter beams and the weather
are two things ‘‘everybody talks about
but never does anything about.’” Well,
nearly everybody. First, the dry-ice drop-
pers come along with their efforts to
bring rain and snow. Then W2BAY
spends his summer vacation trying out a
number of different antennas on 75
*phone. Here are the interesting resuits
of the antenna tests.

a large S-meter for making relative checks on sig-
nals,

The location of the farm is about 300 feet from
Penobscot Bay, 8 miles southeast of Belfast, Me.
The elevation is about 50 feet, and the soil is
medium moist, with a few rock ledges. The sta-
tion was installed out in the open on a large box,
and was dismantled and stored in the house every
night to prevent moisture absorption. Once it
was left out all night, and very few stations were
heard the next morning, until the receiver dried
out!

A Vertical Radiator

For comparison purposes, s horizontal doublet
was used. In any tests, of course, a comparison
antenna is essential. Ours was connected to the
equipment through one side of a d.p.d.t. switch.
To testify to the use it received, the switch actu-
ally had to be oiled many times during the August
tests!

From the very first, results were startlingly
different with the vertical antenna. It was fed at
the bottom through a 250-uufd. variable series
condenser, and was worked against a 66-foot
counterpoise mounted 4 feet above the ground.
The actual length of the radiator was varied, and
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The 70-foot “huggy-whip”
antennas used at W2BAV/1
weigh only 35 pounds and can
he lifted by one tall man.

¢
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ran from one-quarter wavelength to almost three-
eighths. An extensive ground system was first
tried, consisting of three 150-foot pieces of copper
braid lying on the ground. They were run out
straight from under the radiator and were spaced
120° All signals were better with the counter-
poise, however, both on transmitting and receiv-
ing, and the system also seemed to tune up better.

Operation on the first day, after preliminary
tests and tune-up, was started at noon, and im-
mediately the vertical showed up as superior to
the horizontal. (If we had started at night we
might have cut the vertical down at oncel)
W2BYP/1, on Cape Cod, about 175 miles away,
reported “S5 to 7 on the vertical —— 84 on the
horizontal.” W2TJK, in Syracuse, N. Y., 380
miles away, was heard S2-8 on the vertical and
51-2 on the horizontal. But WIEKN, at relatively
near-by Hampton Falls, N. H., was one S-point
better on the horizontal. W1DQK, North Troy,
Vt., was S7 on the vertical and S5-6 on the hori-
zontal. Then the W2s started to build up. W2JT,
at Northport, N.Y., at 4:15 p.m. was 34 on the
vertical and S2 on the doublet. Maine-coast sta-
tions from Bar Harbor, Portland and elsewhere
then began to build up to 39 and over, and by
evening almost all stations were louder on the fort-
2ontal antennas! Some W2s and W3s were about
equal on the two antennas.

About this time an unexpected thing showed
up. W1OHY, in Portland, Me., about 100 miles
away, reported a very pronounced difference in
audio pitch on the two antennas! (This report
was to becume quite familiar as the summer
wore on.) This might be explained by selective
fading that modifies the audio characteristic.
The author would appreciate comments from
anyone else who has had similar experiences.

We were on again the next morning, and signal
reports on the horizontal started to drop down
after about 8:30 aA.m. A VE3 in Niagara Falls,
Ont. (over 500 miles), called and reported ‘“S7
on the vertical, 80-1 on the horizontall” This
morning condition proved to be a regular experi-
ence; i.e., from the time signals started to drop in
the morning until late afternoon, better reports
and less fading were obtained with the vertical
antenna. This was also true of stations near by.
WIMIR, at North Haven, un island about 20
miles away, gave ‘“S9-plus on the vertical, $7-9
on the horizontal.” The report was the same from
Castine, about 10 miles away.

A Two-Element Parasitic Beam

A two-element beam was tried next. To facili-
tate moving the parasitic eclement, the second

¢

‘To make a movable parasitic element,
one of the “whip” antennas was mounted
on a buggy and wheeled into place. ‘The
buggy was obtained locally.
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whip antenna was actually mounted on a buggy,
as can be seen in one of the photographs. This
saved making a platform with rollers but, need-
less to say, drew considerable comment from
casual and other observers. The parasitic element
was tried both as a reflector and director, at &
wide range of spacings, with the parasitic ele-
ment tuned through, above, and below reso-
nance. It absorbed power, and even lit a small
bulb, but unlike a half-wave element, it showed no
beam effects at all. So, as far as we are concerned,
quarter-wave Marconi antennas do not work as
parasitic elements. How about that, Handboolks?

Driven Elements

The next system to be tried was one using two
driven elements. They were wired so that they
could be driven either in phase or out of phase,
by simply throwing a reversing switch. Now we
got resuits! We could hear W2s in and around
New York City, about 300 or 400 miles away, at
high noon with the end-fire (out-of-phase) array.
They were S2 to 3 on the vertical beam and in-
audible or S1 to 2 on the horizontal doublet.
Contacts were made into Massachusetts, about
200 miles away, during the daytime with reports
of “S3 to 4 on the beam — couldn’t find you on
the horizontal doublet.” Band conditions were
peculiar on August 18th, and at 7 p.M. several
Spanish-speaking stations began to ride in over
1J.8. stations at around 3850 kc., when the verti-
cal beam was used for receiving. Four of them
were copied on the beam, but they were almost
completely covered when the doublet was used.
This would indicate the value of a good low-angle
antennalobe for 75-meter DX. All day, every day,
switching to the out-of-phase condition would




eliminate the W2s completely, by putting them
_in the null of the antenna.

Horizontal Beams

Next on the agenda was a reflector element for
the horizontal dipole. Wire was used for the ele-
ment, and it required putting up two more poles
at the proper spacing to support it. Scaled-up
dimensions from our 14-Me. beam were used, and
a relay was hung across an insulator in the center,
to permit instantaneous checking of the signal.
Without some such means for comparing the sig-
nal against a normal half-wave antenna, you
might as well not try. In general, results were dis-
appointing with this arrangement. The greatest
indicated gain ran about half an S-point, with
many signals showing no difference. The front-to-
back discrimination was a little better, and some
VE2s off the back dropped as much as 214 S-
points.

About this time we started to get desperate on
the subject of 75-meter beams. On 2 or 10 meters
a reflector or director mounted the right dis-
tance from the driven element always brings
marked results, but not so on 75! So another 30-
foot wooden pole —— it’s a lucky thing these poles
float loose in Penobscot Bay!— was set up to
give a try to two collinear half-waves. Each half-
wave was fed at the center with 72-ohm line, and
both feedlines were the same length. By properly
connecting the feedlines at the transmitter, it
was possible to excite the two half-waves in phase.
A switch disconnected one doublet and thus the
other became the comparison antenna.

Fhis beam proved to be the best horizontal that
was tried. VE1JN, Fredericton, N. B., reported
“One full S-unit up with the two elements.” A lit-
tle more oil on the switches, and W3KLE was

heard at 9 a.M., one S-point louder on the 2
element horizontal. VE1CX reported “One-half
S-point up.”

With time beginning to run out, two 50-foot
poles were put up and comparisons were made
between a 30-foot-high doublet and one 50 feet.
high, both fed the same way and using a switch
for quick checks. What a deall The 25-foot-high
job was much better at all times, except occasion-
ally on certain DX! The 25-foot-high antennsa
seemed to act like a close-spaced two-element
beam pointed at the sky, where the 75-meter sig-
nalslike to ““hang out’’ during the times when the
band is most in use.l

Conclusions

1) Beams for 75 meters come hard, require a
lot of space, and do not show anything like the
gains obtainable at the higher frequencies.

2) Quarter-wave vertical elements do not work
in parasitic arrays. :

3) Quarter-wave vertical elements do work
well all day long, and put out a strong signal with
little fading, up to about 100 miles. For certain
layer-reflecting conditions they result in extraor-
dinary DX signals,

4) Two driven quarter-wave elements beam
very well. We would like to see what two stations,
both using these beams, could do in daylight over,
say, a 400-mile path. Single vertical antennas at
each end might show up well, since the fading
should be greatly reduced.

5) A two-element horizontal parasitic beam 30
feet high shows about one-quarter S-point aver-
age gain. The effect is probably masked about
909% by the ground acting as a better reflector
and shooting the signal skyward.

6) A collinear array of two half-waves driven
in phase makes a fair broadside beam, with an
average gain of a little less than one S-point; but
it is 260 feet long!

7) Do not raise your 75-meter horizontal doub-
let over 30 feet!

Many thanks are due the Sea Gull Net stations
of the coast of Maine for their codperation in the
lengthy tests.

1 G. G., “Horizontal vs. Vertical — 80 Meters,” QST,
August, 1947, .

L4

W2BAV/1 was set up in the
field every day and brought
indoors at night. 'This shot
shows the chief operator with
his first-vice-president-in-
charge-of-switch-throwing.

¢
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A Mobile Midget for 144 Mc.

A Crystal-Controlled Transmitter Complete with Meter
Switching, Modulator, and Antenna Tuner

BY C. VERNON CHAMBERS,* WIJEQ

¢ flere is a package — 48 cubic inches of
chassis — that even the owner of an
Austin can find room for! But don’t
judge its performance by the size of the
chassis because its cutput is nearly com-
parable to that of outfits many times its
size and current drain. Just two tubes
are used in the r.f. section and one in
the modulator. A 300-volt 100-ma. supply
will power the works.

the two-meter band to convince one that the

modulated oscillator has moved out and that
erystal control has taken over. Sure, there are a
few signals of the old buzz-saw variety to be
heard, but most of the carriers now have the order
of stability that comes from the use of crystal
control. Naturally, selective receivers have moved
in along with the stabilized transmitter signals
and, as a result, the owner of a modulated-oscil-
lator rig just isn’t going to get satisfactory results.

Though it is possible to avoid the use of ex-
pensive high-frequency crystals in the home-
station rig for 144 Mec., their use in the mobile
station is justified by the simplicity of design and
low battery drain incurred. It is probable that
by no other means can a satisfactory mobile
transmitter for 144 Mec. be built and yet stay
within the limitations of the standard 300-volt
100-ma. mobile power supply.

The transmitter described herewith delivers
approximately five watts of stable output at a
point within the two-meter band which is de-
termined by the selection of the crystal. There
are only two r.f. tubes to buy and, at current

]:'r DOES not take many hours of operating on

surplus rates, these cost seventy-five cents each, -

or less. The inclusion of a meter-switching system

" permits & single meter to be used for checking the

plate and grid currents of the various stages, and

a built-in antenna tuner and a modulator make

the transmitter as self-contained as possible. A

relay box for switching the antenna and the
% Technical Assistant, QST.

¢

The compactness of the mobile transmitter can be
judged by comparing it with the standard microphone
and milliammeter shown in this view. The relay box is
shown to the right of the transmitter and both units
are resting on the ground-plane of the mobile system.
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power-supply high voltage between the trans-
mitter and a receiver is also deseribed. In addi-
tion, the constructional details of a mobile-type
antenna that is simple to construct and install
are given, and Fig. 2 presents the wiring diagram
of a complete mobile-station control system that
cuts the sénd-receive operation down to the flip
of & single 8.p.s.t. toggle switch.

Circuit Details

The ‘oscillator portion of the transmitter em-
ploys one section of a 6J6 twin-triode tube. The
triode oscillator circuit is similar to that described
recently in QST hy WSHWN,! and is recom-
mended by the manufacturer of the 48-Me.
crystals used. As mentioned by Hertzler, the
loading of a high-frequency crystal oscillator is
more critical than that of other crystal oscillators.
Proper loading is accomplished in this case by
tapping the coupling condenser down on the
plate coil.

‘The size of the oscillator grid coil, L, does not
appear to be too critical but the inductance
should not be large enough to cause self-oscilla-
tion when the crystal is removed. A low value of

1 “Practical Crystal Control for 144-Mec. Work,” QST,
(October, 1947.




EXT. METER
CJe  GJo 6AQS

-300V.  +6V.

0
+300V.

Fig. 1 — Wiring diagram of the mobile transmitter.

Ca, Q—ZO-pufd midget variable (Johnson 160-110).

(2 —= 14-ppfd. midget variable (Johnson 160-107).

(} —8. S-unfd. "bun.erﬁy variable (Johnson 160-208).

(5 — 680-pupfd. mlca

Co — 47-ppufd. mica,

( 375 C1o0 —~ 470-uufd. mica.

Cy, Co — See text.

C11, C12 — 10-ufd. 25-voit electrolytic.

Ri1 — 3300 ohms, !4 watt.

Ra — 22,000 ohms, 13 watt.

Rz — 1000 ohms, 14 watt.

R¢ — 3333 ohms, 3 watts (sece text).

Rs — 2200 ohms, 10 watts.

Re — .47 megohm, !4 watt.

R7 — 220 ohms, I watt.

Rg — 120 ohms, 1 watt.

Ro, Rio, Ru, Ri2, Rig, R1¢ — 100 ohms, 15 watt,

I.i — 16 turns No. 28 d.c.c., close-wound, !{-inch diam.
(see text).

f2—-9!% turns No. 12 enam., !5-inch diam., 1 inch
long. Tapped 514 turns from cold end.

%

arid-leak resistance proved to be best for the
6J6 and, in spite of the low order of resistance, it
was not necessary to isolate the grid from ground
by means of an r.f. choke. Use of a blocking con-
denser between the plate coil and ground permits
the condenser frame to be grounded, eliminating
hand-capacitance effects and simplifying the
mounting job.

One important requirement of the high-fre-
quency crystal oscillator is that its plate voltage
should be held to & maximum of about 150 volts,
and the 0A2 regulator tube is used for this pur-
pose. The 3333-ohm limiting resistor, fi4, is

22

[.3— 3 turns No. 12 enam., "ﬁ-mch diam., %% inch long.
[g—4 turns No. 12 enam., !4-inch diam., 3£ inch long.
Coil wound with 2 turns each side of center-

tap, and 7{s-inch space at ccnter for Ls.

L.s — 6 turns No 12 enam., }4-inch diam., 11§ inch
long. Coil wound with 3 turns each side of cen-
ter-tap and a 34-inch space at center.

Ls — 3 turns No. 14 enam., }$-inch diam., 3{s inch long.

J1 — Coaxial-cable jack (Amphenol 83-1R).

Ja — Closed-circuit phone jack.

J3 — QOpen-circuit ‘phone jack.

J4+ — Two-prong cable jack (Jones 3-302-AB).

RFC,, RFCz. RFCg—- 1-uh. r.f. choke (National R-33).

Si1a-bh — “-’-(Eﬂimt 6.-position sclector switch (Mallory
3226-1)

\2, S3 —- S.p.s.t. toggle switch,

‘T1 — Single -button -microphone-to -single -grid trans-
former (Stancor A-1706).

Ty — Modulation transformer; 10,000-ohm primary,
4000-ohm secondary; see text for connections'
(Stancor A-3812),

formed by connecting three 10,000-ohm I1-watt
resistors in parallel. The actual wattage dissipa-
tion of the resistor is only a fraction above 2
watts and, as a result, the use of a large 10-watt
unit is not necessary.

The second triode section is operated as a
tripler, providing the 144-Mec. excitation for the
final amplifier. This tripler section operates with
a negative bias of approximately 45 volts de-
veloped across its grid leak, Rs. Ordinarily, the
recommended bias for the 6J6 is 10 volts when
the tube is working in a straight-through r.f.
amplifier and a bias of 40 to 45 volts easily mects
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the high bias requirements of a frequency multi-
plier. The plate circuit employs a grounded tun-
ing-condenser arrangement similar to that of the

- oycillator and includes an r.f. choke in series with
the plate-voltage lead. The plate voltage on this
second section must be held down to 200 volts or
80 if the input rating of the tube is not to be ex-
ceeded. The dropping resistor, Rs, should have
4 value of about 2200 ohms when the transmitter
is powered by a 300-volt supply.

The final amplifier uses a single 6J6 in a con-
ventional push-pull circuit. A self-resonant grid
eircuit is inductively coupled to the driver stage
and a grid bias of 12 to 14 volts is developed
across 3. A small r.f. choke, RFC3, helped boost
the grid drive slightly when it was inserted in
series with R3. The split-stator plate circuit is
inductively coupled to a built-in antenna tuner
consisting of condenser (/4 wired in series with
Lg. This type of tuner works well when used
with the low-impedance feedlines usually asso-
ciated with mobile operation.

The amplifier is neutralized by two capacitors,
'y and Cg, which are formed from pieces of 75-
ohm Twin-Lead, approximately 214 inches long
before adjustment. They are trimmed down dur-
ing the neutralization process. The amplifier may
be keyed by plugging into the cathode jack, J4u,
('1p serving as a by-pass for the key leads. "The
amplifier is normally operated with an input of
9 watts — 30 ma. at 300 volts. This combination
of voltage and current presents a load impedance
of 10,000 ohms to the modulator. }

A Type 6AQ5 beam-power tetrode is used in
the single-tube modulator for the transmitter.
‘This tube has a rated output of 4.5 watts of audio
power when set up for 250-volt operation. In this
application, we have applied the full supply out~
put of 300 volts to the tube with no apparent ill
effects. 'The output impedance of the 6AQ35,
when operated in this fushion, is somewhat below
5000 ohms. A single-button carbon microphone
is used to excite the audio stage directly and in-
asmuch as the full microphone output is required
for adequate modulation, it was not deemed
necessary to include a gain control in the circuit.
Cuthode bias for the tube is developed across
resistors By and Kg, and the microphone voltage
is obtained by tapping the microphone-trans-
former primary in at the junction point of the
two resistors.

Meter switching has bcen made possible by
inserting 100-ohm resistors in series with the
leads that ordinarily require current metering.
These shunt resistors, £9, R1y, 211, I212, B13 and
#14, are in turn wired across the two sections of
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A top view of the mobile transmitter. Just a good-
sized handful, the unit weighs 24 pounds.
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the selector switch, Si1a-Sp. If the wiring of the
meter circuit is arranged as shown by Fig. 1, it
will not be necessary to reverse the meter leads
as the meter is switched between the plate and
grid circuits of the transmitter.

The 2-prong jack, J4, has been wired to the
heater and plate switches, Sz and S respectively,
so that remote-control switches can be con-
veniently connected to the transmitter. The in-
stallation of the remote controls will be treated
more completely in another section.

Before going further, it is probably advisable
to enlarge somewhat on the parts-list description
of several of the components. The midget variable
condensers used descrve first mention for they
represent a new line which may still be unknown °
to a good many amateurs. A product of the E. F.
Johnson Co., Waseca, Minn., these condensers
are just What the doctor ordered for use in com-
pact equipment. They have a rating of 750 volts
r.am.s. {(at 2.0 Mec.), yet they are considerably
smaller physically than other currently-available
designs. Conventional-sized condensers of com-
parable capacitance rating may, of course, be
used, provided a somewhat larger chassis size is
employed.

The modulation transformer (Stancor A-3812)
has a primary rating of 10,000 ohms at 32 ma.,
and a secondary rating of 4000 ohms at 50 ma.
Now, if we use the primary winding as the secon-
dary, and vice versa, the impedance and current
rutings are just what the job calls for. Further-
more, the cost is only $1.23!

National Type XOR tube sockets were se-
lected for the r.f. tubes because the contacts
extend radially from the base of the sockets,
helping considerably in the layout of the r.f.
leads and components. The Type XOA sockets,
used for the regulator and modulator tubes, have
contacts which extend axially from the base of
the socket. Both types have a small hollow tube
on the underside and, because this tube is com-
pletely insulated, it can be used as a terminal
point for the mounting of coils and other parts.




Construction

The chassis for the transmitter measures 2 by 4
by 6 inches and is made from an 8 X 10-inch
sheet of }{g-inch aluminum stock. The end pieces
of the chassis are cut to a width of 434 inches so
that 84-inch tabs can be bent around at the front
and rear edges, thus providing surfaces to which
the front and rear walls may be fastened. To
simplify the marking and drilling of mounting
holes for the parts, it is suggested that these
operations be completed before the chassis is
bent into shape. A bricef study of the front and
bottom views of .the transmitter will show the
location of the major components, and the actual
identification of many of the jacks, controls,
tubes, etec., is made possible by the Millen No.
59002 decalcomania markings which have been
applied to the chassis. The oscillator-tripler tube
is centered on the chassis at a point 134 inches in
from the left end, and is 1Y% inches from the
front edge. The r.f. amplifier tube is to the right
of the first 6J6 by a distance of 17§ inches and the
erystal socket is at the extreme left-hand end of
the chagsis. The center of the 0A2 regulator tube
socket is 14 inch in from the left-rear edge of the
chassis and the 6AQ5 socket is 334 inches farther
to the right; both of these sockets are centered in
from the rear edge of the chassis by 7§ of an inch.
For the sake of wiring convenience and short
leads, prongs No. 1 and 7 of the oscillator tube
gocket should face the left end of the chassis, and
the amplifier and modulator tube-socket prongs
of the same numbers should face the front edge.
Pins No. 1 and 7 of the regulator socket should
face toward the rear. A National TPB poly-
styrene bushing is mounted just to the rear of the
oscillator tube socket, and a second TPB is lo-
cated 34 inch to the right of the first bushing. The
first of these bushings serves as the tie-point for
connections between the tripler grid leak and
meter lead, and the second is used to support the
cold end of the tripler plate coil, Ls.

The bottom view of the transmitter shows the
oscillator plate coil mounted parallel to the front
wall of the chassis; the hot end of the coil is
soldered to the stator terminal of ¥y, and the
bottom end goes to the center tube of the 6J6
socket. L3 is at right angles to Ly and mounts

between C2 and the TPB bushing. The windings
of Lg4 are closely coupled to the ends of Lz and
the coil is mounted on the grid prongs of the am-
plifier tube socket. RFCs connects between the
center-tap of L4 and the grid resistor, R3, and
the meter end of the resistor is mounted on the
center post of the amplifier tube socket. The
plate coil for the amplifier is mounted on the
stator terminals of the tuning condenser, ('3,
and the plate r.f. choke is mounted between the
center-tap of the coil and the meter switch. Cg
and Cy, the Twin-Lead neutralizing condensers,
are connected between Prongs 1 and 5, and 2 and
6, of the output-stage tube socket. The Twin-
Lead is prepared for use by splitting the con-
ductors apart at one end for a length of 14 inch
or so and then covering the exposed ends (except
for the last 34 inch) with spaghetti, After the
condensers are soldered in place, it is wise to
check the free ends to make certain that shorts
do not exist between the two conductors, as di-
rect connection between the plate and grid cir-
cuits will occur if the leads are shorted together.
The output link, Le, is mounted between the
terminals of C4 and Ji, and because it is a fairly
rigid link, it should be correctly positioned with
respect to Ls while it is being soldered; the cor-
rect amount of coupling for most loads is had
with the two coils approximately one-third
meshed.

The audio-tube cathode by-pass condensers
and cathode bias resistors are mounted in a ver-
tical position at the rear of the chassis and are
supported by the tube-socket prongs and a tie-
point strip which is fastened to the rear wall. The
voltage-dropping resistor is mounted at the rear
right-hand corner of the chassis by means of a
long 942 machine screw which passes through
ihe center of the resistor. It is advisable to cover
the screw with a length of spaghetti to prevent a
flagsh-over to ground.

When wiring to the components which are
mounted on the front wall of the chassis, it is
recommended that special care be taken with the
insulation problem. The meter shunts are
mounted on the meter-switch contacts and, as a
result, high-voltage leads are groupcd closely to-
gether, promoting the possibility of shorts be-
tween circuits. Use a large-size conductor between
the 6-volt input terminal, the heater switch, Sg,
and the remote-control jack, J4, as it may be de-
sirable at times to control the 6-volt system by
means of Sy and a large current flow must pass
through this wiring.

¢

A bottom view of the compact mobile transmitter
for 144 Mec. The microphone transformer is shown in the
upper left-hand corner, and the modulation transformer
is at the rear and center of the chassis.
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Twin-Lead “condensers,” as the
amplifier plate condenser is ro-
tated through resonance. It is
necessary to retune the tripler
and amplifier plate circuits each
time a neutralizing adjustment
is made and the entire procedure
-—clipping and readjusting —
must be carried on until the grid
current is not affected by the
< tuning of the amplifier plate con~-
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Testing

The crystal, the r.f. tubes, and the 6AQ5 are
not plugged into their sockets during the first
phase of the testing procedure. The heater sup-
ply should deliver 6 volts at 1.5 to 2 amperes, and
a 300-volt 100-ma. plate supply is recommended.
The regulated voltage should be checked to be
sure that it is held to 150 volts, which it should
be, if the regulator tube glows. Next, the oscil-
lator-tripler tube is plugged into the socket and,
after a 0~100 ma. meter has been connected to
the meter lead and heater voltage applied, the
plate supply may be switched on. The oscillator
should deliver no output during this test. If there
is an indication of drive to the tripler tube, the
first section is self-oscillating, and it may be
necessary to reduce the inductance of L3 until
self-oscillation stops. Next plug in the crystal and
tune the oscillator plate circuit to resonance.
Normal hehavior will be indicated by a pro-
nounced dip in the ogcillator plate current and a
tripler grid-current flow of several ma. The trip-
ler should now be tuned to resonance with the
plate current falling to approximately 10 ma. It
would be well to get out the absorption-type
wavemeter at this point to be sure that oscilla-
tion is at the crystal frequency, and that the
tripler is actually iripling.

High voltage should be removed from the final
amplifier before the tube is plugged in and this
can be done most easily by disconnecting RFCj
from the center-tap of Ls. The meter should now
be switched to the amplifier grid circuit and, with
the exciter portion turned on, the tripler should
be tuned and loaded (loading is accomplished by
adjusting the coupling between L3 and L4) to
cause a final-amplifier grid current of approxi-
mately 20 ma. The amplifier may now be neu-
tralized by clipping Y ¢-inch lengths from the
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Fig. 2 — Suggested wiring
diagram for a complete mo-
bile station, See text for iden-
tification of the switches.

2L switched to the amplifier plate
circuit, power is applied and the
amplifier quickly tuned to reso-
nance. The unloaded amplifier
current should be 15 to 18 ma.
and if a 6-watt lamp bulb is
coupled to the output jack, it should be possible
to load the amplifier to 30 ma. by proper adjust-
ment, of the antenna tuning condenser and the
coupling between Ls and Lg. Naturally, the am-
plifier plate circuit must be retuned each time
the output coupling is varied. After the ampli-
fier has been loaded, it is advisable to carefully
retune the driver stages and then check the essen-
tial current and voltage values. The oscillator,
tripler, and amplifier plate potentials should be
approximately 150, 200 and 300 volts, respec-
tively, and the plate currents should be approxi-
mately 10, 15 and 30 ma. in the order just listed.
Tripler grid current should be 2 ma. and 13 or
14 ma. is the correct amount for the amplifier.
The 6AQ5 may now be inserted and the static
plate current checked. It should be 40 ma., rising
to 45 ma. after the input circuit has been closed
by plugging a microphone into J3. This rise in
plate current is caused by the resistance of the
microphone circuit shunting the 6AQ5 cathode
resistor, Rs, lowering the bias on the tube. The
vathode voltage should be 16 volts with the
microphone circuit open, dropping to 15 volts
with the circuit closed. Microphone voltage
should vary between 5.5 and 3 volts as the wiring
of the microphone circuit is opened and closed. It
is necessary to speak loudly when the transmitter
is to be modulated and the microphone should be
held close to the lips, a desirable condition in
mobile operation. Modulation checks should be
made with a lamp load coupled to the final stage.

A Control Box

Convenient and safe mobile operation requires
that a single switch must do the complete job of
changing from send to receive. However, a multi-
ple switch is not recommended because it is sel-
dom feasible to run the antenna feeder to the con-
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trol position, so at least one remotely-controlled
relay must be used. Our control box makes use of
a d.p.d.t. 6-volt d.c. relay that is connected so as
to switch the antenna and high-voltage leads
when the relay is energized. The relay-coil leads
are brought out to a two-prong jack, J4, into
which are plugged the leads running to the mas-
ter control switch (more about the control switch
later). The center arm of one scction of the relay
is connected to a four-prong jack, Js, and the
fixed contacts of the relay are tied to Prongs 3
and 4 of this same jack, for the purpose of carry-
ing the output of the power supply to either re-
ceiver or transmitter.

The other section of the relay has its center
arm connected to the antenna input jack, J1, and
the fixed contacts to the receiver and transmitter
jacks, J2 and J3, respectively. Inasmuch as these
leads are very short, and because they are en-
closed in a shielded box, it is not necessary to use
coaxial cable to complete the connections, but
they should be as short and direct as possible.

Operating-Control Diagram

A block diagram of the control system for a
complete mobile station is shown in Fig. 2. This
hook-up calls for three s.p.s.t. toggle switches in
addition to the switches usually included as parts
of the receiver and transmitter units. However,
it is necessary to use only one of the switches (Ss)
for straight operating purposes. The other two
switches, S; and Ss, are used to turn on the
power supply at the start of an operating period
and to permit the simultaneous operation of the
receiver and the transmitter for frequency check-
ing or transmitter adjustment.

During a transmitter adjustment, the switch-
ing system is set up as follows: switches S and
8, located at the operating position, are left
open, and Ss is closed. Now, if the transmitter is
located away from the control panel — say in the
rear trunk — it is possible to control the power
supply and heater voltages by means of the trans-
mitter switches, Sp and S;. As long as S5 is closed,
the antenna will be connected to the transmitter

Fig. 3 — Wiring diagram of the relay box.
J1, J2, J3a — Coaxial-cable jacks (Amphenol 83-1R).
J4— Two-prong cable jack (Jones $-302-AB).
Js — Four-prong cable jack (Jones $-304-AB).
Ry — D.p.d.t. relay, 6-volt, 0.06-amp. winding (Allied
Control Type BJ).

when S, is closed and 300 volts’will be fed to the
transmitter when Sz is closed.

Switch Sy is left in the off position and Sj re-
mains at the on position when the installation is
finally prepared for on-the-air operation, and it is
not necessary to touch these controls again even
when putting the station off the air. If the re-
ceiver heater switch is turned on (this switch is
usually right at the receiver), the complete sys-
tem will come to life when Sy is closed and the
whole works will be off — without power of any
kind with the switch open. With power applied,
85 will now make possible the complete change-
over from receive to transmit and, by closing Se,
the two units — receiver and transmitter -— can
e operated at the same time (the receiver will
be operating without the antenna which is ac-
tually a help when trying to monitor the trans-
mitter signal),

A Simple Mobile Antenna

[n not every family can the OM drill holes in
the car roof so that a suitable antenna and feed
system can be installed, desirable as a rooftop
ground-plane antenna may be for mobile opera-"
tion on 144 Me. The antenna shown with the rig
and control box in the first photograph can be
removed from the car at will and does not require
any holes for mounting purposes. Such an an-
tenna is decidedly effcctive when mounted on the
roof of the car; it is of whip design, providing a
radiator that can’t be bent out of shape every
time it strikes an overhead object, and it is truly
inexpensive to build.

The radiator is made from a length of !4-inch
diameter aluminum rod which has been drilled
and tapped to accommodate a 943 screw at the

L

A bottom view of the relay box.
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base end. Naturally, the proper length of the
quarter-wave radiator will be determined by the
operating frequency of the transmitter, but 19
inches is a good average.

The whip action of the antenna is obtained by
using a Lord-type shock mount as a support for
the rod. Fortunately, there are a number of shock
mounts available on the surplus market and many
of them have a bushing which will pass a %4g
screw. If this bushing is larger — perhaps 14
inch in diameter — then it is necessary to use a
large washer in between the base of the radiator
and the mount, so that the rod will not slip down
through the bushing when the mounting screw is
tightened up from the underside of the shock
mount. A soldering lug should be placed under
the head of the screw before the assembly is com-
pleted, and one side of the mount should be
drilled and fitted with a rubber grommet to pro-
vide a feed-through point for the fecdline.

There are two methods of mounting the an-
tenna on the roof of the car and both methods
require that the antenna first be mounted on a
metal plate as shown in the photographs. If the
gystem is to be tied down to a metal roof by a
pair of ski-rack straps, the base-plate area does
not have to be large. An iron or aluminum sheet
measuring 20 by 20 inches is a convenient size.
The roof of the car works along with the plate to
provide a ground plane for the antenna when this
type of mounting is employed. ‘

The second method of support uses suction
cups to secure the assembly to the car top and,
because the bottom sheet must serve as the
ground plane for the antenna, it is recommended
that a fairly large piece of metal — preferably a
half-wave square — be used. Regardless of the
choice of mounting, it is possible to ground one
side of the feedline to the metal part of the shock
imount because this mount is in turn firmly
bolted to the metal sheet. Usually, the ski-strap
set-up is the more satisfactory of the two systems.

The impedance of a quarter-wave antenna (ap-
proximately 35 ohms) is reasonably well matched
by a 52-ohm line, and there is only one reason
why that type of line has not been used with this
installation — we didn’t want to drill a hole to
pass the line through the car body, and if you’ve
ever been a W1, you know that this is no time of
the year to be riding around New England with
a window open! However, this problem was licked
by using two pieces of 75-ohm Twin-Lead in
parallel for the feeders between the antenna
and the relay box, and between the relay box and
the transmitter and receiver. The two pieces of
line not only provide an almost perfect match to
the antenna when connected in parallel, but they
can be placed side-to-side in a casing of spaghetti
tubing and run through a car window, after which
the window can be cranked up tight. Necdless to
say, the 75-ohm Twin-Lead is of the lightweight
variety.
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*PhoneBand Phummies

Round-Table Termite
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HE TAKES OVER —

Tms particular parasite, to reach its full and
L bloated flowering, must attach itself to a live
and going S0, It does this simply by setting
down on the frequency of yourself and your friend
and asking to be let in. Once this permission has
been granted, the Termite really goes to work.

First, he takes full and complete charge of the
QSO that, presto-chango, has been converted
into “our little old round table.” He dictates the
order of transmission, invites stations on adja-
cent channels to join you, and insists on standing
by after each transmission to see -“‘if someone
else would not like to get into this thing.”

All of his transmissions — and they are fre-
quent and lengthy — are taken up with his self-
appointed master-of-ceremonies duties. He in-
sists on briefing minutely each new sucker caught
by the dragnet as to membership, handles,
(QTHs, etc. Inasmuch as his frantic efforts to get
more and more fellows on the frequency make it
necessary for him to go through this rigmarole
about every five minutes, this grows a trifle
monotonous to you charter members. What is
worse, he will break in on any transmission to
call a station within fifteen kilocycles of the fre-
quency that sounds like a possible recruit. Obvi-
ously, the important thing to him is simply to
sce how many stations can be rounded up on one
frequency. What the fellows say once they are in
the round table does not matter.

Do you know one of these?

—John T. Frye, WIEGV

SWITCH
TO SAFETY!
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An Answer to N.F.M. Reception

BY L. H. ALLEN, * W4IZH

ANY AMATEURS are looking for a simple sys-

tem of switching between a.m. and f.m.

- reception that will involve as few modifi-

cations as possible in the existing a.m. receiver —

and at the same time will take up very little space

in the set. The system to be described should be

of value to the amateur desiring to realize the
many advantages of n.f.m. reception.

One of the complaints against f.m. is that, with
the common types of discriminators, it is possible
to tune in a signal at three points on the dial. Also,
limiting is necessary; this is because a discrimina-
tor is sensitive to amplitude changes and requires
a signal of constant strength, as provided by
limiting, before the advantages of f.m. can be
realized. What is needed, then, is an f.m. detector
that is not sensitive to amplit,ude changes at an
audio rate. Such a detcctor is in existence and
was fully described some time before n.f.m. was
in the spotlight.! The advantages of the ratio
detector are as follows:

1) It is insensitive to amplitude modulation.

2) No limiter is required.

3) Side responses are greatly reduced.

4) A.v.c. voltage is available.

5) Better response on weaker signals.

6) Low noise level when no signal is present.

The only disadvantage to the ratio detector is
that it is somewhat harder to adjust than the dis-
criminator. The secret of operation lies in the fact
that the total voltage output of the two diodes

7o AV.C. =—

requires o few changes to be made in the existing
receiver circuits. A ratio detector can be made
into an a.m. detector simply by removing the
audio by-pass circuit from across the output of
the diodes (Fig. 1); thus we have a practical f.m.-
a.m. detector with the system of reception being
determined by the position of a 8.p.s.t. switch!

Using this detector means that the regular
communications receiver works practically the
same on a.m. as before modification, with crystal-
filter detection? of p.m. signals if desired. And
since no limiter is required, the full advantage of
all r.f. and i.f. stages can be utilized, including
variable bandwidth features for n.f.m. reception.

Another point to take into consideration is the
eost of converting a receiver. In the author’s case
the cost was very low since the only additional
parts required were one r.f. choke, one 8-pufd.
capacitor, a s.p.d.t. switch, a crystal diode
(1N34), and a discriminator transformer. Bal-
anced a.f.c. discriminator transformers can be
obtained for most commercial i.f. amplifier
frequencies.

Comparing Figs. 24 and 2B will acquaint the
reader with the circuit modifications made in a
well-known communications receiver, the HQ-
129-X, to convert it into an a.m.-n.f.m. receiver.
The output on n.f.m. will be somewhat less than
on a.m. because R, which is a rather heavy load,
is across the total output of the two diodes in the
n.f.m. position. If desired, this resistor could be
left in the circuit at all times, thus
equalizing the a.m. and f.m. audio,
outputs. A crystal diode was substi-,
tuted into the noise-limiter circuit so
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that the detector would be more or
less balanced.
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The only disadvantage in using
this circuit lies in choosing a proper
value for R;. Although the value
given works satisfactorily, the exact
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Fig. I — A.m.-f.m. detector circuit. With S closed the circuit operates
as a ratio detector for f.m. reception; with S open the circuit is set up for

reception of a.m. signals,

is kept constant, relative to a given average signal
strength, by means of an audio by-pass circuit,
R, Cy, in Fig. 1.

With the idea in mind of designing an effective
method of modifying a.m. communications-type
receivers to a.m.-n.f.m. reception, the author
chose to use the ratio detector because of its
advantages and, most of all, because its simplicity

* 1232 Chestnut St., Bowling Green, Ky.
1“A New F.M. Detectot Cirouit,” QST January, 1946.
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value should be determined experi-
mentally, using a 100,000-ohm po-.
tentiometer in each receiver set-up
for maximum results. The lower the .
value of R; the better the per-
formance from the standpoint of independence of
amplitude variations. On the other hand, raising
the value of R; increases the sensitivity. The
optimum value depends on the sclectivity curve
of the i.f. amplifier and the characteristics of the
detector transformer, and hence must be de-
termined experimentally in each installation..
Alignment of the ratio detector is similar to the

2 “Technical Topics,” QST, March, 1947.

QST for




. Losutd
eq. =

fst AUDIO

«

i Fig. 2— A—HQ-
To BFO. TO'S"MTR.AMP A) 129-X second-detector
circuit; B — Circuit
revisions necessary_to
2 mea. provide alternative
7 AVC. y = 1 a.m,.-f.m. reception.
; % 6H6 : é <
AFC. TRANSFORMER /-h Imeg 41K sufd.
ta 553 L Segior
STEL N34 \""ﬁ“ Tasutl "f
! L ; ¥
3 FS v
3 "A’{L Audies -
"”‘l damn 3
1sT AUDIO
T0 8FO. T0"S"MTR. AMP. (B)

alignment of a discriminator. However, in the
absence of instruments the following procedure
can be used: First, tune in an unmodulated car-
rier and adjust the transformer primary tuning
for maximum output, as indicated on the “S”
meter. To adjust the secondary, tune in an
amplitude-modulated signal and adjust the sec-
ondary tuning for sminimum audio output. The
a.m. carrier should be kept ‘““on the nose” of the
i.f. in this adjustment. A final check on a narrow-
band f.m. signal will show whether or not the
system is reasonably well balanced. When the

detector is working properly the speech from a
good n.f.m, signal will sound undistorted and the
audio volume will not change when the manual
r.f. gain control is varied over a considerable por-
tion of its range.

Application of the ratio detector to other types
of receivers will, of course, differ in detail depend-
ing upon the particular type of second-detector
circuit employed. If the fundamental circuit is
kept in mind, however, it should not be difficult
to arrive at a modification that will work in what-
ever type of receiver you may happen to have.

New Books

Klysiron Tubes, by A. E, Harrison. Published
by MecGraw-Hill Book Co., Inc., 330 W. 42nd
St., New York City. 1947, 246 pages - 21
appendix pages -+ 3 index pages. 413 illus-
trations. 6 x 9'inches. Price $4.50.

An introduction to the bebavior of klystron
tubes. The thcoretical basis for the electrical
characteristics of velocity-modulated tubes is
thoroughly presented, and data on the operation
of klystron tubes, power-supply considerations
and microwave techniques are given.

Slide-Rule Short Cuts, by W. P. Miller, 536
“F” St., San Diego 1, Calif. Published by the
author. Second edition. 15 pages. 6 x 9 inches.
Price $1.50.

This booklet is directed mainly toward short-
cut methods which are especially useful to elec-
trical engineers and radio technicians in their
work.
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Silent Reps

'[’I' 1s with deep regret that we record the

- passing of these amateurs:

WI1KKD, L. E. Stover, Saugus, Mass.

WIMTC, Andrew J, Kuzemka, Milford,
Conn,

W2WIR, ARM Harry F. Ballman, USN

W3CAB, C. A. Briggs, Washington, D. C.

W4AL, ex-1AF-W2KAP-W4KBH, F. C.
Gow, Knoxville, Tenn.

W4BNS, George W. Denhard, jr., West-
port, Iry.

W4ERJ, J. M. Bradley, Watertown, Tenn.

W6HSX, H. K. Anderson, Hollywood,
Calif.

W7LJQ, ARM James H. Urry, USN,
Boise, Idaho

WOIGKE, Albert C. Jorgensen, Milwau-
kee, Wis.




An Easily-Constructed Buffer and
Final Amplifier

Unit Assemblies for Driver and Output Stages
BY E. E. PEARSON,* W3QY

® As pointed out in previous articles,
subassembly construction mnot only
malkes the building of gear casicr, but it
also provides for casy modification after
construction, since any desired unit may
be removed with a minimum of disturb-
ance to other stages.

The two-stage affair shown in the
photographs was designed primarily for
7-Mec. operation, but by providing plug-
in coils in the final tank circuit, it can,
of course, be operated in any of the lower-
frequency bands.

it has been suggested by others from time

to time, the idea has not been put to use as
much as it seems that it should be. In the first
place, anyone who has worked with aluminum
knows how easy it is to drill holes or cut openings
compared with performing the same operation
on a steel chassis. As a matter of fact, since alumi-
num sheet can be bent to almost any desired con-
formity, much of the drilling and cutting is elimi-
nated entirely. When the transmitter is broken
down into small subassemblies, it is obvious that
each is handled more easily and that parts, par-

*448 W. Clapier St., Philadelphia 44, Penna.

!.L'I'HOUGH unit construction is not new, since

ticularly the smaller components, are much more
accessible. In addition, if it is desired to modify
or service one of the stages, it can be easily re-
moved without disturbing the rest of the trans-
titter.

The circuit diagram of the driver-final arrange-
ment shown in the photographs appears in Fig. 1.
An 807 doubler drives a push-pull final amplifier
using 812s. The 807 may be driven by a crystal
oscillator or a VFO. Adequate excitation for the
final may be obtained at 7 Mec. with the 807 run-
ning at 450 volts with & plate current of 30 ma.
Link coupling is used throughout.

Since it was desired to key the oscillator, both
stages are provided with protective fixed bias
from a small 250-volt supply, as indicated in
Fig. 1. Two 10,000-ohm voltage dividers are
connected across the output of the supply. The
grid return of the 807 is connected to one of these
voltage dividers, with the tap set to provide 45
volts. The grid return of the 812s is connected
at the 1500-ohm point on the second voltage
divider. This provides about 30 volts of fixed
bias and the 1500 ohms, when added to the 1000
ohms of R4, makes the total of 2500 ohms the
recommended value of grid leak for the 812s.

Construction

The buffer unit is mounted on a 5 X 5% X 3-
inch chassis, made from 1/16-inch aluminum

W3QY’s doubler-final sec-
tion. The 807 doubler at the
left is link coupled to the
push-pull 812 final at the
right. The meters are mounted
in a plywood base.
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Fig, 1 — Circuit diagram of W3QY’s doubler-final.

Ci — 50-uufd. variable.
Cs, Co — 0.001-pfd

. mica.

Cs, Cs— 0.022-ufd. mica.

Cy ~~ 50-ppfd. variable.

C7 — 140 pufd. per section (Bud MCI12A).

Cs, Co — 0.0022-4fd. mica.

Cio — Approx. 65 uufd. per section (Cardwell MR360-
BD, with plates double-spaced). -

Cn, Ciz— Approx. 10 pufd. (Hammarlund “Star”
midget, modified by double spacing 5 plates).

Ri — 22,000 ohms, 1 watt.

Rz — 20,000 ohms, 10 watts.

Rs — 25,000 ohms, 10 watts.

R4 — 1000 ohms, 10 watts.

sheet. The 807 tube is recessed to a depth such
that the internal shield comes at chassis level
Two brass brackets support the 5-prong ceramic
socket at the proper level below deck.

The purpose of recessing the 807 tube and sepa-
rating the grid and plate components is obviously
that of minimizing coupling between these cir-
cuits. The unit has not been used as a straight
amplifier but there is no reason to believe that
it should not function satisfactorily in this
manner.,

A 5-prong socket for the 807 plate tank coil is
mounted on spacers above the chassis. The tank
condenser is a midget 50-uxfd. variable mounted
on a bracket insulated from the chassis by a block
of Vinylite. The plate by-pass condenser, Cf, is
located on top of the chassis and connects di-
rectly to the rotary plates of the condenser.

The grid coil, Ly, is wound on a standard coil
form which fits a 5-prong tube socket mounted on
a bracket attached to the front wall of the chassis.
Near this socket is the 50-ppfd. tuning condenser,
which is insulated from the chassis and is pro-
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Rs, Re — 10,000-0hm 25-watt adjustable.

11 —25 turns No. 20 enamel, 1}4 inches diam. (3.5
Mec.), 2-turn link on “cold” ¢nd of coil.

L2 — Bud OEL-40 (7 Mec.).

Ls— B & W 40JCL (7 Mc.).

L¢ —22 turns No. 12 enam., 3 inches diam., 4 inches
long (7 Mec.). 2-turn link wound around middle
of coil.

MA; — 15-ma. scale.

MAz — 150-ma. scale.

MA3 — 100-ma. scale.

MA4 — 300-ma. scale.

RFC -~ 2.5-mh. 300-ma. r.f. choke.

Ty — 6.3-volt filament transformer.

vided with an insulated shaft extending through
the front edge of the chassis.

The voltage divider for the screen supply is
made up of two wire-wound resistors supported on
tie-point conncctors. The grid resistor and other
by-pass condensers are appropriately located to
obtain short leads to ground. All leads to the ex-
ternal circuits are run to a screw-type terminal
block at the back of the chassis. This construc-
tion enables easy removal of the entire unit for
repairs or maintenance.

A short length of couxial cable connects from
the link winding to a small jack located external
to the chassis. Excitation may be plugged into
this jack from a crystal oscillator or VFO.

The Final Amplifier

The final amplifier is assecmbled on a structure
bent from 1/16-inch aluminum shect. It is 514
inches wide, 6 inches high and 8 inches deep. The
upright section acts as a support for the grid coil
and condenser and also provides a measure of
shielding between the grid and plate circuits. The
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grid components consist of a B & W center-linked
coil and a Bud split-stator condenser. The grid
resistor is supported between the coil socket and a
tie-point connector.

Leads from the tuning condenser go under the
aluminum plate and connect to the grid terminals
on the sockets, The sockets are orientated so that
the grid terminals are spaced equally about the
center line between the neutralizing condensers.
The 812s are mounted on each side of the Vinyl-
ite plate which holds the neutralizers. The clear-
ance between the envelopes of the tubes and the
upright shield is about !4 inch.

The neutralizing condensers are provided with
long insulated shafts which extend up to the top
of the shield. This permits adjustment with mini-
mum effects from body capacitance and also
provides ample insulation to prevent the possi-
bility of shock.

The tank tuning condenser is mounted on two

aluminum brackets so proportioned that the top '

stator terminals are at about the same level as
the plate caps of the 812s. Leads between these
points therefore are very short. The tank coil is
mounted on two Lucite blocks attached to the
condenser frame. The r.f. choke, connected to
the center of the tank coil, is placed underneath
the coil and is supported at the rear on a tie-
point connector.

Leads from the neutralizing condensers go di-
rectly down through large clearance holes in the
chassis and connect to the grid terminals on the
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Looking at the end of the
doubler unit. The input coil
is underneath, shielded from
the output coil on top. The
bracket holding the plate
tank condenser is insulated
from the chassis on a small
piece of sheet bakelite. The
socket for the 807 is spaced
below the surface so that the
bottom of the plate comes
level with the top of the chas-
sis. The grid tank condenser
is mounted bechind the front
edge of the chassis.

812 sockets. The plate sides of the neutralizers
are‘‘crisscross” connected to the lower ends of the
fixed plates of the tank condenser. Here again
the leads are short and direct.

The tank coil for 7 Mec. consists of 22 turns of
No. 12 enameled wire spaced to occupy a length
of 4 inches. The coil diameter is 3 inches. A two-.
turn link is wound over the center of the tank
coil on blocks of Lucite.

Filament leads are of No. 16 flexible wire and
these, together with the by-pass condensers, are
connected to the appropriate terminals on the 812
ceramic sockets. All leads are attached to a screw-
type terminal strip mounted on the rear of the
assembly, Insulated plate connectors decrease the
high-voltage hazard if one accidentally gets too
close to this part of the rig with the power on.

To provide clearance for parts protruding at the
bottom of the amplifier, the aluminum bracket is
supported from a l4-inch plywood base by four
114-inch metal spacers.

The two subassemblies are mounted on a ply-
wood base in which the meters are mounted. The
base is 914 inches deep, 19 inches long and 314
inches high.

This doubler-amplifier combination worked
very well from the moment it was connected up
and the spurious oscillations encountered in its
rather haywire predecessor are totally absent.
In addition to working well, its simplicity and
straightforward design make it a pleasant thing
to just sit and look at!
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regional, an impossibly complex arrangement.
The Committee examined the argument that
'phone stations can make a more effective em-
ployment of the portion of this band that will be
used by broadcasting stations abroad than can
¢.w., but considers the suggestion open to ques-
tion from the technical standpoint and in any
event it is not yet proved that the interfercnce
will be sufficiently serious, considering propaga~
tion factors and probable broadcasting hours, to
offer great difficulty to c.w. operation. After ex~
amining all the factors, the Committce con-
cluded that it would be destructive to our
interests to permit ’phone operation in this band,
and unanimously recommends against it.

“14-Mec. band: In its examination of the 14-Me.
band the Committee took into account the
Board’s often-expressed wish to have the 'phone
assignment at the high end of the band. The
frequencies from 14,300 to 14,400 are not now
being effectively employed by U. S. and Canadian
amateurs. Although the use made of them by
foreign ’phone stations reduces, to that extent,
the interference to c.w. in the lower portion of
the band, it is only a partial, and therefore an
uneconomical, occupancy. The Committee be-
lieves that United States ’phone should go up to
the high-frequency limit of the band and that this
would be in the best interests of amateur radio.
That is to say, it proposes that 'phone go up to
14,400 ke. until the cffective date of the Atlantic
City allocations, ut which time the upper limit of
this band is reduced to 14,350 ke., and it wishes
to make it very plain that it is proposing that
'phone have the advantage of the extra 50 ke,
from 14,350 to 14,400 only until that time and
that it is not thereafter to be recompensed by an
additional change in the band, in view of the
simultaneous opening at that time of a new
'phone assignment in the 21-Mec. band as pro-
posed below. We could put this a ditferent way
and say that we recommend that ’phone go up to
14,350 ke. and that we additionally recommend
that it have the use of the remaining 50 ke. for
such time as that remains an amateur allocation.
Thus we propose that the U. S. ’phone assign-
ment now be adjusted to read 14,200-14,400 ke.,
observing that the Canadian 'phone allocatiqn
already begins at 14,150 ke.

“p1-Me. band: Your Committec. has ma.de a
study of the prospective new 21-Mec. band and
has determined its opinion of how it should be
suballocated in terms of today’s information and
conditions. Our proposal, under those limitations,
is that the portion 21,300-21,450 ke. should be
opened to ’phone operation in the United States
and in the expectation that Canada, complying
with its usual practice, would have an allocation
50 ke. wider, or beginning at 21,250 ke. We fur-
thermore propose that this should be a Class B
allocation, available to all amateurs. The provi-
sion that we have suggested for this 450-ke. band
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would then involve 150 ke. for U. S. ‘phone, an
additional 50 ke. for Canadian 'phone, and, in
our opinion, would result in the occupancy of
about 75 additional kilocycles by foreign ’phone,
giving an expected occupancy of 275 ke. by
’phone and 175 ke. by c.w. However, since this
hand cannot be made available to amateurs until
the effective date of the Atlantic City h.f. alloca-
tions, presumably around September 1, 1949,
we recommend that no action be taken on this
matter at the 1948 Board meeting but that it go
over for consideration in May of 1949, when the
desirable course may be clearer.

“28-Mc. band: To complete our study, we ex-
amined the 28-Me. band. It is our opinjon that
the present arrangement is working nicely and
should not be disturbed. We recommend that no
<ha.nges be made in the existing ’phone assign=-
ments in this band.

“In summary: The U. S. 'phone alloca.tlons in
the frequencies between 3.5 and 14.4 Me. pres-
ontly total 250 ke. The recommendations of this
report would increase these 'phone assignments
by 150 ke., to a total of 400 ke., an increase in
‘phone frequencies of 60%,. We consider that it
would be in the interests of amateur radio and
the League to sccure these changes.

“Your motion directing your Committee to
study desirable ‘phone assignments provided
that our proposals, upon your further permission,
should be published in QST and an advisory in-
formative poll of amateur opinion thereon so-
licited for your further information in examining
our recomnmendations at your next meeting. The
Committee unanimously requests you to give
permission for this publication in @ST and the -
solicitation of a poll of the opinion of all licensed
United States amateurs. We further propose
that the presentation to amateurs in QST be
accomplished by publishing the portion of this
report.that relates to ’phone assignments, and
that amateur opinion be sought by means of a
yuestionnaire form whose text we have- drafted
at our mecting and a copy of which is attached.
The questionnaire itself omits reference to the
21- and 28-Mec. bands for reasous already stated
but we contemplate that our recommendations
to you on these two bands will appear in the pub-
lication of the report in QST.

““Concurrent with all of the foregoing there is a
change that we believe should be made in our
technical regulations. Much unnecessary ’phone
interference is caused by unnecessarily-wide side-
bands. ’Phone congestion is so severe that the
frequencies should be much more nearly confined

. to those necessary for intelligibility than they

are now. We helieve that we should have a tech-

nical regulation on this subject and that, even

though there is'room for doubt about enforce-

ment of such a regulation in the near future, it

would result in great improvement because the
(Continued on page 118).
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A Small Reactance Modulator for N.F.M.

Miniature Tubes in a Space-Saving Design

BY ARTHUR H. ELLIS, * WIONG

present transmitter at WIONG, it was

decided that the most suitable way to go
about it would be to build a small reactance-
modulator unit that could be added to the present
VFO and mounted on the same chassis. With this
thought in mind, miniature tubes seemed to be
the logical choice.

For the speech amplifier, a 6J6 was selected, u
twin-triode tube with common cathodes. This
tube is becoming popular in many applications:
as an r.f. amplifier or oscillator-mixer for televi-
sion, and as an r.f. amplifier for f.m. reccivers.
Since each triode is capable of high gain, the
two sections in cascade give ample audio gain out
of a crystal microphone. A 6BE6 pentagrid con-
verter was selected for the reactance-modulator
stage; the tube is similar electrically to the 6SA7.

The Circuit

The final circuit is shown in Fig. 1. The crystal-
microphone signal is amplified in the left-hand
suction of the 6J6, and the audio voltage developed
across Ry is coupled through Cs to the audio-gain
control, 3. The output of the sccond triode sce-
tion is developed across Rs and fed to the grid of
the reactance-modulator tube through €y A
choke, RFC\, in scries with this lead is included
to prevent hum modulation caused by stray r.f.
backing up through the audio amplifier.

In the modulator circuit, C'; and Ry are the
usual by-pass condenser and screen-dropping

WHEN the urge came to add n.f.m. to the

* 172 Lawn Avenue, Stamford, Conn.

o Iere is a compact little unit that dem-
onstrates how easily n.f.m. can be ap-
plied to your present YFO. This modu-
lator is small enough to be sandwiched
somewhere in your present frequency-
control unit, and the additional current
drain is quite small.

resistor. RFC, is used to shunt-feed the plate of
the 6BES6, and R11Cs acts as the phase-shifting
network for the modulator. R.f. voltage from the
VFO tank appears across this network, and a
lagging voltage is applied to the No. 1 grid of the
6BES6. Since the grid voltage lags, the 6BE6:

- draws & lagging plate current, and so the plate

circuit of the tube looks like an inductance to the
VFO tank. When an audio voltage is applied to
the No. 3 grid of the 6BES6, the gain of the tube
is varied accordingly, and the effective inductance
in parallel with the VFO tank changes as a con-
sequence. This in turn varies the frequency of the
oscillator in accordance with the audio signal.

The amount of audio applicd to the No. 3 grid
is controlled by the setting of R3. By varying this
control, the deviation of the modulated oscillator
ischanged. In operation, with the VFO on 3.7 Me.,
the gain control is only opened about one-cighth -
of the way for proper deviation at 29 Mec. This
will vary, of course, with the normal L-to-( ratio
in the VFO tank.

¢

The n.f.m. modula-
tor unit is small
enough to be tucked
away in the present
VFO cabinet, or it can
be mounted outside on
one wall of the chassis.
‘The tube on the left is
the 6BE6 reactance
modulator, and the
other tube is a 6J6
speech amplifier.

¢
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Fig. 1 — Wiring diagram of the simple n.f.m. modnlator.

Ci1 — 8-ufd. 50-volt electrolytic.
Cz, Ce — 0.01 pfd.

Ca —- 8-ufd. 450-volit electrolytic.
Ce¢—0.001 pfd.

Cs — 10 ppfd.

Gz~ 2 pfd., 450 volts.

Cg —~ 220 pufd.

R1 — 2.2 megohms.

R2 — 47 ohms.

Construction

The chassis was made from a piece of scrap
aluminum and when completed it measured only
214 inches wide, 5 inches long and 24 inches
deep. Lips at either end were included for secur-
ing the unit to the VFO chassis. Assembly of the
complete unit was relatively simple, and point~
to-point wiring was used throughout, aided by
the judicious spotting of a set of tie-points. A
small ceramic feed-through bushing was included
to take the lead that runs to the VFO tank circuit.

The finished unit should be mounted as close as
possible to the VFO tank circuit, to reduce the
length of the connecting lead. The power-supply
wiring is unimportant, of course, and can be laid
in wherever convenient.

To control operation of the modulator, a s.p.s.t.
switch was connected to the “hot” side of the

6.3-volt heater supply and mounted on the front
panel of the VFO. The audio gain control can be
set once and left that way, unless operation on
more than one band is the usual thing, or possibly
when a microphone of different output level is
used. However, working on one
band, and with one microphone,
screwdriver adjustment of the gain
control was considered adequate.

Operation
When the modulator is connected

¢

This view of the underside of the
n.f.m. modulator shows how all the
components have been tucked away
under the small chassis.
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Rz — 0.25-megohm potentiometer.
R4, Rs — 68,000 ohms, 1 watt.
Re¢. Re — 0.47 megohm.
R7 — 2000 ohms, 1 watt.
Rg¢ — 150 ohms.
Rio — 20,000 ohms.
Rit — 47,000 ohms.
Ri2 — 0.15 megohm.
All resistors 1% watt unless otherwise specified.

RFCi, RFCz —-2.5-mh. rf choke.

to the VFO, it shifts the frequency of 'the oscilla-
tor by about 40 ke., and so it was necessary to
make & new ca.libra.tion for the VFO. In other
installations the shift would be more or less, de-
pending upon the L-to-C' ratio in the VFO tank
and the operating point of the 6 BES,

Not having elaborate test equipment available
to check the amount of modulation or frequency
deviation, all tests were conducted by reports
received from other amateurs.! A final summary
of all reports indicated that the little reactance
modulator was capable of delivering a fully-
modulated signal with only a fraction of its
maximum possible swing.

The use of well—regulated power supplies is
recommended, to minimize the possibility of any
inadvertent frequency shifts caused by fluctuat-
ing voltages on the 6BES.

! By listening on 29 Mec. to the harmonic of the 3.7-Mec.
VFO, it should be possible for the operator to get a fair
check without relying on other operators, particularly if
the swing is too great. However, other stations are in an
excellent position to tell if the swing is too little. See (Good-
man, ‘' Low-Frequency N.F.M.,” QST, July, 1947.— Ed.
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F.C.C. CHANGES

Wayne Coy, former director of radio for the
Washington Post, has been named by President
Truman to be chairman of FCC, succeeding
Charles R. Denny, jr., who resigned this past
autumn.

Commissioner Ewell K. Jett, to the regret of
everyone who knows him, resigned as an FCC
commissioner as of the end of the year, to be-
come vice-president and director of the radio
activities of the Baltimore Sunpapers. Presi-
dent Truman immediately named George E.
Sterling, W3DF, the FCC chief engincer, to be a

COMMISSIONER STERLING, W3DF

commissioner to succeed him. Jack Jett’s resig-
nation concludes 37 years of Government service
in communications —in the Navy, FRC and
FCC. He is the staunchest friend the amateur
has ever had in Official Washington, as the QST
record of recent years shows and as is even better
known to the ARRL Board. Everyone in com-
munications will lose something by his separation
of himself from (iovernment service. . . . The
elevation of George Sterling to a commissioner-
ship, duplicating Mr. Jett’s history, is similarly a
merit appointment, not & political one. He headed
FCC’s RID during the war, became chief engi-
neer last year. Active on the air on both c.w. and
'phone, George is the first licensed amateur to
serve as a commissioner. Haill

RENEWED YOUR LICENSE?

Every amateur who had changed his address or
whose location was being put in a new call arca
was long ago obliged by F'CC orders to apply for
a modification of his existing licenses, bringing
with it automatic extension for five years. But
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the licenses of all of the rest of us were auto-
matically extended into 1948, to run until the
1948 anniversary of their date of issuance. Now
they are beginning to expire.

If you are still operating under your old license, -
we want to call your attention to the nced to
renew in 1948. Dig out your license right now and
take a look! The rules say that you must apply
for rencwal some time in the 120 days before
cxpiration. We advise filing your papers two
months before expiration. You get the amateur
application form from any FCC office, attach
vour old license, and mail direct to FCC at Wash-
ington. Act in plenty of time, as you must go off
the air if you do not receive your renewal by the
time your old ticket expires. Don’t overlook the .
matter or you'll be dropped from the FCC records
as inactive, cited for unlicensed operation by a
monitoring station, dropped by the Call Book,
and break your continuity of licensed status
necessary for certain ARRL offices. It's a good
idea to put a note on your calendar to remind you
as the date approaches.

REMOTE CONTROL

For some time FCC has felt that the references
to remote control in §12.64 of our regulations are
insufficiently explicit and detailed, and in con-
versations about a year ago the League and FCC
personnel agreed upon acceptable principles for
the regulation of this matter. No objections hav-
ing been filed when notice was given of proposed
rule-making, FCC finally made the following
amendments to our remote-control regulations
effective January L7th, to detail and clarify what
is expected of amateurs:

§12.64 of the Rules (inverning Amateur Radio Service is
amended to read as follows:

312.64 Location of Station — (a) Every amateur station
shall have a fixed transmitter location. Only one fixed trans-
mitter location will be authorized and will be designated on
the license for.each amateur station, except that when re-
mote control is authorized, the location of the remote con-
trol position as well as the location of the remotely-con-
trolled transmitter shall be considered as fixed transmitter
locations and will be so designated on the station license.
Unless remote control of the transmitting apparatus is
authorized, such apparatus shall be operated only by a duly .
licensed amateur radio operator preseut at the location of
such apparatus.

(b) Authority for operation of an amateur station with
the licensed operator on duty at a specitic remote control
point in lieu of the remote transmitter location may be
granted upon filing an application for a modified station
license on FCC Form No. 610 or FCC Form No. 602, as
appropriate, and provided that the following conditions
are met:

(1) The remote control point us well ay the remotely-
coutrolled transmitter, shall be located on premises con-
irolled by the licensee.
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(2) The remotely-controlled transmitter shall be so in-
stalled and protected that it is inaccessible to other than
duly authorized persons.

(3) Inaddition to the requirements of §12.68 a photocopy
of the amateur station license shall be posted in a conspic-
uous place at the location of the remotely-controlled trans-
mitter. .

(4) Means shall be provided at the control point to per-
mit the continuous monitoring of the emissions of the re-
motely-controlled transmitter, and it shall be continuously
monitored when in operation.

(5) Means shall be provided at the remote control point
immediately to suspend the radiation of the transmitter
when there is any deviation from the terms of the station
license or from the Rules Governing Amatcur Radio Service.

(6) In the event that operation of an amateur transmitter
from a remote control point by radio is desired, an applica-
tion for a modified station license on ¥CC Form No. 610 or
FCC Form No. 602, as appropriate, should be submitted
with a letter requesting authority to operate in such a man-
ner stating that the controlling transmitter at the remote
location will operate within amateur frequency bands 420
megacycles or higher and that there will be full compliance
with §12.64(b), subparagraphs (1) through (5). Supple-
mental statements and diagrams should accompany the
application and show how radio remote control will be ac-
complished and what means will be employed to prevent
unauthorized operation of the transmitter by signals other
than those from the controlling unit. There should be in-
cluded complete data on control channels, relays and func-
tions of eack, directional antenna design for the transmitter
and receiver in the control circuit, and means employed for
turning on and off the main transmitter from the remote
control location.

(c) An amateur transmitter may be operated from a re-
mote control point in lieu of the remote transmitter location
without special authorization by the Commission when
there is direct mechanical control or direct electrical control
by wired connections of the transmitter from a point lo-
cated in the same or closely adjoining building or structure
provided there is full complignce with the conditions set
forth in §12.64(b), subparagraphs (1) through (5).

A pew $12.7 is added to the Rules Governing Amatenr
Radio Bervice to read as follows:

§12.7 Remote control. ~- The term ‘‘remote control”
28 upplied to the Amateur Radio Service, means control of
transmitting equipment of an amateur station from an oper-
ating position other than one at which the transmitter is in
view and immediately accessible; except that, direct me-
«:hanical control or direct electrical control by wired connec-
tions of an amateur transmitter from a point located on
board any aireraft, vessel or vehicle on which such trans-
mitter is located shall not be vunsidered remote control
within the meaning of this definition.

ATLANTIC CITY DOCUMENTS

As is s0 often the case these days, unavoidable
delays occurred in the production of the Atlantic
Clity documents in the Philadelphia printing
plant engaged by the International Telecom~
munication Union. The special presentation edi-
tion for delegates attending the conference was
received at ARRL Headquarters in the first half
of December and, acting as agents for ITU, we
got them forward immediately to those who were
so impatiently awaiting their receipt. It was not
until December 19th that we received the main
stock of books for sale to governments; corpora-~
tions and individuals. Hard work over the week-
«nd resulted in shipment to the waiting world of
all the copies ordered. On behalf of ITU we now
state that we have a large stock of these books
on hand and arc prepared to make immediate
shipment. Postpaid prices are $1.20 to govern-
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ARE YOU LICENSED?

* When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, cither station or opcrator. Please
state your call and/or the class of oper-
ator liccnse held, that we may verify
vour classification.

ment agencics, $1.50 to all others. Specify
whether Spanish or French-English text is de-
sired.

CANADIAN N.B.F.M.

Effective December 5th, Canadian amateurs
were authorized to employ n.b.f.m. in the follow-
ing frequency ranges: 3850-3900, 14,200-14,250,
28,500-29,000 and 51,000-52,500 ke.

U.R.S.I.-L.R.E. MEETING

The annual joint mecting of the American
Section, International Scientific Radio Tnion,
and the Institute of Radio Engineers will be held
in Washington on Monday, Tuesday and Wednes- *
day, May 3, 4 and 5, 1948. The program will,
a3 usual, be devoted to the more fundamental
and scientific aspects of radio and clectronics.
The program of titles and abstracts will be avail-
able in booklet form for distribution before the
meeting. Anyone wishing to submit papers for
presentation at this meeting should send in title
and a 100-word abstract as soon as possible to
Dr, Newbern Smith, secretary, American Sec-
tion, URSI, National Bureau of Standards,
Washington 25, D. C. Correspondence should be
addressed to the Institute office or to Dr. Smith.

80" IN FAR EAST

FC(’s authority to permit amateur operation
in the 80-meter band extends westward beyond
Hawaii only to our possessions lying this side of
170° west longitude, operation in that band be-
vond that line still being under military control.
Informal information now reaches us that the
frequencies 3560-3660 kc. have been cleared of
military activity within the Far ¥ast Command
and have been authorized for amateur operation
in that area.

SWITCH
TO SAFETY!




Results, Eleventh ARRL Field Day

'47 ““FD’’ Top Operating Activity of All Time!

\HE Annual ARRL Field Day is many things
to many amateurs. To some it provides the
opportunity for a leisurely testing of portable

equipment and emergency power supplies under
conditions similar to those likely to be encoun-
tered in time of disaster. To others it is an operat-
ing contest to be entered into with much spirit. In
addition to contending for honors in the various
Field Day classifications, many clubs arrange
private competitions or “side bets’’ with similar
yroups in their own or neighboring cities and
states. It is the time when many of us come out
of hibernation after the long winter months
spent in chasing DX, pushing traffic, experiment-
ing and otherwise occupying ourselves with the
various phases of amatcur radio operation. It
exposes us to the fresh, clean air and health-
giving sunshine [Oh yeah? — Ed.] so abun-
dantly provided by Mother Nature but so often
spurned by us as the indoor creatures that we
have become. It is amateur radio’s “('all of the
Wild.”

The Eleventh ARRL Field Day, held last June
14th and 15th, was all these things and more to
those of us who took part. Specifically, it was the
most successful “FD?” yet held. A total of 2702
individuals (a minimum figure, since all reports
did not list the exact number of participants)
ventured afield for the annual test of portable
equipment. Reports were received covering the
operation of 288 FD portable stations. Of these,
197 were from club groups which had at least

2376 participants in the field, while 326 or more
individuals staffed 91 portables in the nonclub
category.

Ficld Day competition is considered to be
among stations using like numbers of transmitting
set-ups. Scores are listed according to number of
transmitters that were in simultaneous operation
at any one station. By popular request, however,
some of the groups which had the highest over-all
scores, disrcgarding transmitter classifications,
will be mentioned.

For the second conseccutive year, the Jersey
Shore Amateur Radio Association came through
with the top score. Operating W2GSA/2 on
Crawford’s Hill near Hazlet, N. J., a group of
thirty operators made 1165 contacts, 542 with
other FD stations and 623 with fixed stations, for
a score of 15,724 points. Ten transmitters, each
running 30 watts or less, were kept in simultane-
ous operation on all ¢.w. and ’phone bands from
3.5 through 144 Mec. Two 5-kw. gas-driven gen-
erators furnished all necessary power. Antennas’
for 3.5 and 7 Me. were folded dipoles (the former
a three-wire job); rotaries were employed on all
other bands. A balloon-supported vertical was
used during part of the operations on 3.5 Me. In
spite of careful advance installation of antennas,
one of the 14-Me. rotaries was a casualty of high
winds; this unfortunate break put a crimp in the
score for ‘20" ’phone which otherwise would
have contributed more substantially to the final-
score total. Operation on the c.w. bands resulted

FIELD-DAY LEADERS
Class Leader Participants Call Used  Conlacts  Seore
('lub Groups

One Transmitter....... South Lyme Beer, Chowder and Propagation
S0CietY . v v it e 6 ‘WI1EH/1 234 7380
Two Transmitters...... Wisconsin Valley Radio Association. ... ... 14 WORQM /9 518 8163
‘Three Transmitters. ... Motor City RadioClub .................. 13 WSMRM/8 477 7857
Four Transmitters. .... York RadioClub. . ............. ..o 18 WIGY /9 567 8217
Five Trunsnitters. .. ... Los Angeles Fire Department Ra.dlo Club. . e weQv/e 605 11225
Six ‘Transmitters....... Mumeapohs RadioClub...,.cooeuun.. 28 WgKI8/g 837 8676
SNeven Transmitters . ...The Metropolitan Radio Club............ 25 W6AOA/6 891 13778
Bight Transmitters..... Inglwood Amateur Radio Club...... 50 W6RNQ/6 737 13031
Nine Transmitters. . ... Society of Amateur Radio Operators.. 22 ‘WevX/6 697 14378
Ten Transmitters., ..... Jersey Shore Amateur Radio Assocxatlon 30 W2GBA/2 1707 15804
Kleven Transmitters . . . Palomar RadioClub. . .................. 35 WENWG/6 727 13208

Nonclub Groups and Individuals

One Transmitter..,..... WBEYH VUCOMQ......ovonvvvnennens . 3 ‘WEEYH/6 252 6170
Two Transmitters. ... .. W4KFC QY WSFUE W3ATC PUC...... 5 W3PUC/3 455 7206

Three '[ransmitters . . . . WIUE W3AM BMX DF IUZ KDP W4AW
UQ (it iiieiieieia e 8 W3AM/3 403 6498
four Transmitters. . . . . W6ZFS J QX NYA KBD NIK........... 5 WENIK/8 190 4820
Five Transmitters. ... oei vttt iiiiiiieiiis e 2 W@JWD/g 543 6381
Six Transmitters. . .ou.nirnnee e eeiennnnnnreeneniernnecnnns 11 W6ERT/6 277 6791
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An efficient culinary department was one of the
secrets of success of the Northwest Amateur Radio
Club, W9IT/9, second in the 7-transmitter club class.
Al Knodell, WITLQ, left, and Rex Munger, WILIP,
were in charge of the commissary. The piéce de ré-
sistance being served? Ham, of course!

¢

in 649 contacts and 'phone netted 516 QSOs; 302
stations were worked on 7 Me., 207 on 3.5 Mec.,
154 on 28-Mec. ’phone, 134 on 144 Me., 128 on
14-Mec. c.w., 126 on 3.85-Mec. 'phone, 37 on 50-
Me. ’phone, 33 on 27-Me. 'phone, 32 on 14-Mec.
‘phone and 12 on 28-Me. c.w. A superlative
showing, JSARA.

The West Coast came very close to snaring the
lead in this FD. W6VX /6, operated by 22 mem-
bers of the Society of Amateur Radio Operators
at San Carlos, Calif., worked 697 stations to score
14,378 points for a healthy second-place position.
Nine transmitters, powered by gas-driven genera-
tors, were operated simultancously on 3.5-, 7-,
14-, and 28-Mec. c.w., and 3.85-, 14-, 28-, 50-, and
144-Me. ’phone. All rigs were run at 30-watts-or-
less input. Various forms of rotaries were em-
ployed on 14, 28, 50 and 144 Mec. and conven-

TEN HIGH SCORES
Clubs Others
W2GSA/2 15804 W3PUC/3 7206
WevXx/6 14378 W6EERT/6 6791
W3FRY/3 13923 W3AM /4 6498
W6A0OA/6 13778 WeJWD /g 6381
WENWG/6 13298 W3USA/3 6282
W9IIT/9 13286 W6EYH/6 6170
W20M/2 13149 WIERU/9 5424
‘W6RNQ/6 13031 ° WILLX/1 5337
wesD/6 ° 12018 W6NIK/6 4820
WevB/6 11340 W3EIS/3 4686

tional skywires on the lower frequencies. Will 1948
gsee the FD banner moving to the Land of Sun-
shine and Kilowatts? The orchids are on us,
SARO!

Any account of a competition involving clubs
would be incomplete without mention of the
Frankford Radio Club of Philadelphia. Operating
this year under the call W3FRY/3, at Turner-
ville, N. J., thirty Frankford operators, employ-
ing a combination of ten rigs set up on the same
bands used by JCARA, tallied 1002 contacts for
a score of 13,923 points. Like all other large
groups, FRC operated all transmitters in the low-
power bracket and obtained a.c. from a gas-
driven generator. FB, gang!"

¢

The Suffolk County Radio Club and the Suffolk
Amateur Radio Club combined forces and kept W2US/2
on the air. W2CJZ’s ‘'mobile emergency unit provided
one of the operating positions. A portable cabin fur-
nished another, perhaps more comfortable but not
pearly so picturesque as the old Model T!
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Highest-scoring station in the nonclub cate-
gory was W3PUC/3, on the air from a hilltop
near Falls Church, Va. Two transmitters, op-
erated simultancously at various times on 3.5-,
7-, 14- and 28-Mec. c.w. and 3.85-, 28-, and 144-
Me. ’phone, were manned by a crew consisting
of W3ATC, W3PUC, W4KFC, W4QY and
WSFUE. A small gas-driven generator provided
the nccessary a.c. The performance of this group
is noteworthy when one observes that they made
7206 points against competition from groups
some of which used as many as four more trans-
mitters. Good going, fellows!

Runner-up in the nonclub class was, just as in
the club competition, a West Coast group.
W6ERT/6, with eleven operators sharing in pil-
ing up the score, made 6791 points. Qperation
was on 3.5-, 7-, 14- and 28-Mec. c.w. and 3.85-,
28-, 50- and 144-Mec. ’phone. Power was sup-
plied by the usual portable a.c. generating sys-
tem and inpute to rigs were kept at or below the
30-watt level. A commendable showing, OMs!

Third-place honors among the individual
groups go to W3AM /4, active in the three-trans-
mitter class from a camp on Skyline Drive in
Shenandoah National Park, Va. Our hearty con-
gratulations to operators W1UE (now W4IA),
W3AM, W3BMX, W3DF, W3IUZ, W3KDP,
W4AW and W4UQ, whose combined efforts re-
sulted in a total of 403 contacts and 6498 points
final score. Operations were confined to 3.5-, 7-
and 14-Mec. c.w. with full break-in and VFO
control of each transmitter.

Ieader among the ARRL Emergency Corps
groups participating was the Pole Cats Emer-
gency Corps of the Hamfesters Radio Club. Op-
erating WODXU/9, fourteen individuals contrib~
uted to a score of 6750 points obtained through
contacts with 438 stations.




V.H.F..Only

In the v.h.f.-only class, WI1PCJ/1, located
atop Moose Hill in Sharon, Mass., led thc field.
Singlehanded, PCJ hooked up with 84 stations
on 144 Mec. for a score of 1206 points. The rig
consisted of a TR-4 powered by 18 watts from
a PE-103 dynamotor and operated from a car.
A corner-reflector heam mounted on a 70-foot
fire tower, and arranged with control ropes run-
ning down to the car, helped to place the signal
where it would do most good.

The second-highest v.h.f. score was turned in
by the U.ILF. Institute of Maspeth, L. I., N. Y.
Eight operators worked two rigs, one on 144 and
the other on 235 Me., under the call W2AUF/2,
from a locution in their home town. On 144 Me.
a converted SCR-522, powered by storage bat-
teries and a dynamotor, was used with a 5-cle-
tnent rotary beam suspended approximately 150
feet above the transmitter. The 235-Mec. layout
consisted of an MOPA transmitter using a 2C34
oscillator driving an 832A, and a superrcgen re-
ceiver (6AKS5 r.f-955 det -conventional audio);
antenna was a 4-element array mounted on a 40-
foot rotatable mast; batteries provided both
filament and plate power.

Sidelights

A real emergency presented itself at the Dale
City, Calif., location of the San Francisco Naval
Shipyard Amateur Radio Club, W6EPS/6. A
grass fire which broke out on a neighboring hill-
top was reported via 144 Mec. to the local fire
department. Fire-fighting apparatus arrived in
time to check the blaze before uny real damage
was done. . . . ““After this scssion, TCRA feels
qualified to ha.ndle any emergency. Organization
best ever and equipment good.” - Tri-County
Radio Assn., W20M/2. ... “It was so wet
operation could perhaps have been accurately
described as portable-marine! Look out for us next
vear!” - Toledo Radio Club, W8S8ARF/S. .

C'arrying out ambitious plans, the Austin Radlo
'lub, W5DLF/5, used two BC-610 transmitters

The Mike and Key Club of Santz Monica, Calif..
third in the 8-transmitter club chass, was well cquipped'
with rotaries at its FD location, vsfifeh from this shot
appears to have been well above the surrounding
country.

in addition to two low-power rigs. . . . “The
weather appeared perfect until Friday evening,
when a sudden downpour, which lasted 14 hours,
made our participation more like real emergency
opcrat.mg rather than an emergency test.”” -
Cleveland Brasspounders Assn., WSR0OX/8. .

‘In spite of equipment troubles and the Weathcr..
the week-end was as enjoyable as usual, and next:
year’s FD will be eagerly awaited: to see how
much better we can do in 1948.” - Hamiltom
Amateur Radio Club, VE3BNG. . . . The KBT'
Radio Club of Buffalo, N. Y., had a constant.
reminder that we have amateur radio regulations.
Their FD location was Grand Island (N. Y.t
. “Our club is now interested in setting up ant
Emergency Corps station, and possibly an emer-
geney net, in order to make the best possible
use of its Field Day equipment the year round.”
— (‘hma.go Suburban Radio Assn., W9SW/9.
. The Fort Worth Kilocycle Club, W5AA/5,

was sct up on Lake Worth, Texas, at Inspu‘atmm
Point. The location must have had something to
do with their finc score — fourth in the five-
transmitter class. . . . “Five pounds of black
coffec, a case of coke and assorted other liquids
were among the only casualtics of the outing ~-
plus a bottle of citronella . . . the’ mosquitocs
in this country have been known to attack B-20st”

~—Radio Club of 'Tacoma, W7AZR/7. .

«, . . Everyone had a wonderful weck—end lit
was certainly worth all the effort.” - Palomar
Radio Club;, W6WNG/6. . . . “Withoutadoubt,
this was the best Ficld Day to date.” — Delta.
Radio Club, W5BPL/5. . . . ‘“Conditions were:
excellent and we had 1009, participation of our:
members.” -—— Northwest Amateur Radio Club,,
WOIT/9. . . . “Swell time, good weather and'
good cats. Located 3000 feet high in Coopers:
Rock State Forest. Worked Nova Scotia on 6.
meters.” — Mountaineer Amateur Radio Assn.,.
W8JIM/8. . . . The Somerset Hills Radio Club,.
operating W2ZD/2 at Mountainside, N. J.,

made 86 contacts on 144 Me. A “radar-type””

heam with sixteen vertical elements and a plane

¢

Typical of many of the FD operating set-ups was this
main operating position of the Amateur [‘ransmxtters
Assn. of Western Pa., W30B/3. Left to right, R. M.
I'rancis. section emergency coérdinator for W. Pa
and C. G. Grossarth, W3KSR. 'I'wenty-seven operators
kept the station on the air, placed seventh in the 5-
transmitter club class.
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1t’s up! With several members assisting, a portable
28-Mc. beam antenna has just been erected at the D
site of the West Side Radio Club of Toronto, YE3JJ,
highest-scoring Canadian group.

sreflector was the sceret of their success on v.hf.
. . . ‘“This has been our first FD and through the
experience we gained we promise a better score
next year.” -— Michiana Amateur Radio Club,
WIAB/9. . . . The Amateur Radio Transmit-
ting Society of Louisville, Ky., W4PN /4, awarded
bronze loving cups to their two high-scoring oper-
ators. . . . The Pittsficld Radio Club, W10SA/1,
constructed their own antenna masts right on the

. FD site. Saplings were cut from a near-by wood
and lashed together to provide very satisfactory
supports. . . . “This was our first crack at this
annual affair, but you may be sure it will not be
our last.” ~— Central Jersey Radio Club, W2AI/2.
... The York Road Radio Club, W3QV/3,
turned out in fine style. Forty-four operators werc
on hand. . .. “Next year we will prepare.” —
Portland Sevens Amatcur Radio Club, W7PK/7.
. .. “We learned a lot about portable upera-~
tions during this, our first participation in Field
“Day, and will be in there pitching next year.”’ -~
Livinggton Amateur Radio Club, W2NVK/2.". . .
The FD was not over for club secrctaries on the

. evening of June 15th, even after all gear had been
- transported home. "Theirs was the task of corre-
'lating results into a final recapitulation and
;submitting same to Headquarters. To all club
.secretaries and others who submitted the many
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complete and interesting reports of Field Day
operations, we extend our hearty thanks.

The 1948 FD will be held June 12th and 13th,
If the many threats made by participants in the
1947 test arc any indication of what may be ex-
pected, it will be an e¢ven bigger and better ac-
tivity than ever! Start planning now for the
Twelfth ARRL Field Day! —J. M.

CLUB GROUPS

()ne Trangmitler 0808  Power* Seore
WIEH/1  South Lyme Beer, Chowder and
Propagation Society ! 234 A— 7,380
W4LBG/4 Ocean View Amateur Radio
Club? 261 A— 4,554
WILXT/1 Park Department Recreation
Radio Club? 188 A— 3,465
WSAIC/8 (lentral Ohio Radio Club$ 169  A— 2970
\V7EMT/7 Butte Amateur Radio Club & 120 A— 2822
W3SM/3  Tileetrie City Radio Club 7 133 A— 2,664
‘W4FLS/4 (hattanooga Amateur Radio
% Club8 216 B— 2,610
W8HDG/8 Cambridge Amatcur RadioClub? 147 A— 2,484
W3ADE/3 Harrisburg Radio Amateurs
Club 0 123 A— 9,331
W3EDU/3 York Amateur Radio Club 145 A— 2268
W2TZT/2 Queens Radio Amateursi2 126  A— 2,250
W7HZ/7  Valley Radio Club 12 2 A- 1877
VIi3NZ/3 Scarboro Amateur Radio Club® 121  A— 1,620
WPZWY/# Sioux Falls Amateur RadioClub® 115  B— 1428
W4LOI/4 Arlington Hall Radio (lub18 246 - 1,377
VE2FG/2 lakeshore Amateur Radio Club1? 50  A— 1,363
W5NDU/5 Texarkana Radio Amateurs
Club18 108° B— LI79
VEIMA/1 Annapolis Valley Radio Club® 64 A— 1,152
VE3AKA/3 Peterborough Amateur Radio
Club » 72 A— 1,134
W3KYR/3 Amateur Radio Society 2 43 A~ 938
W5AAF/5 XKelly lield Amateur Radio
(lub22 189 Y- 915
W9BZU/9 Mancorad Club 49 A— 853
WOSHG/f# Neosho Valley Amateur Radio
Club3 50 B— 708
W3GAG/3 The Philadelphia Wireless As-
gociation# 23 A— 875
W1HOB/1 Puarkway Radio Association 2 101 A— 669
VE8AK/8 Yukon Amateur Radio Club 28 9  A— 648
WOQVA/# Ilowa-Illinois Amateur Radio
Club?? 53 B— 588
W1GDY/1 Norfolk County Radio Assn. 42 A— 576
W2UKQ/2 A— a3l

Clayton Radio Club2 %

* The “power classification'’ used computing the score is indicated
by A, B or C after the number of QS0s shown. A indicates power up
to and including 30 watts (multiplicr of 3); B indicates power over 30,
up to aud including 100 watts (multiplier of 2); C indicates over [iX)
watts (multiplier of 1). More thau oue letter weans that at ditferent
times power inputs fell within different classifications.

Club participants: ! W 1EH, BUD, LVQ, PEK, DX, VG.  W4BB(C,
DHZ, INJ, IQL, JJL, JMC, JSR, JWA, JZQ, KHK, KXE, R. 8.
Deacon, L. A. Stephenson, J. R. Wright. 2 WIEAX, LTY, MND.
M8V, MVF, PQW. ¢ W3EWR, AXT, CHV, FMZ, HVV, EOB.
tFight. $ W7FLB, KVU, CJN, EMF. 7Ten. #W4CDC, DUS,
BEV/4, CBA, EXX, BBT, JIH, PL. ¢ W8NBK, KVS, RVU, EB,
SGF, HDG, EOY, VR, RVL, HXD, LQB, 8GN, WAV. 10 W3AQC.
ADE, BKH, CDY, FRS, HTO, HVE, JGW, WIMEK/3. 11Ten,
12W2A0D, GXC, GGN, KXG, LRI, LPJ, MJO, RHN, TZT. 12 Six.
4 Ten, 8 WACRY, GWH, ZRA, PHR, JLL 16\W5IIB, W4M(t.
\V5ISU, W3MIB, W4LFU, W3DOT, W4IZ2G. 7 VE2ZO, UR, FG.
188ix, 1 VEIEA, KJ, MA, KR, IM, BT. »Kight. * W3KXP,
LGE, LJI, NDE, REE. 22 W5AAF, KYJ, MGO, JC, KHA, EVK,
MTS. % Ten. 26 W3HLZ, DFJ, S. 8mith, W. Ellis, Charles Antrum,
% Seven. 20 Wive. ® WOFSH, GQI, LAC, NLA, NYU, PJR, QVA,
SWY, TLL, TMY, WNL. 28 W2QBG, SCY. # Five. ¥ Kight.
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(ine Transmtter 0808 Powert Score  Three Transmitters Operaled Simultaneously ~ QSOs Power* Score
VEIRC Moncton A mateur Radio Club 47 B— 531 WSMRM/8 Motor City Radio ('lub%8 477  A— 17857
W7TMK/7 Utah 8tate Electronics Society 20 8 B— 492 WBROX/8 Cleveland Brasspounders Asso- ‘
\WW2K0J/2 Watchung Valley Radio Club¥ 44 AB— 426 ciation 67 465 A— 7,623
VE30T/3* St. Thomass Amateur Radio WSTQ/8  Dayton Amateur Radio Associa-
Club¥ 54 A— 381 tions® 450 A— 7,029
W2RZP/2 Sidney Amateur Radio Club 26 A— 360 W2NIV/2 Schenectady Amateur Radio As-
W7PL/7  Pendleton Amateur RadioClub , 20 A— 360 sociation 8 436 A— 6,561
W6BWO/6 Orange County Amateur Radio )
Two Transmitters Uperated Simultaneously Club® A 238  A— 5927
Wisconsin Valley. Radio As W5YJ/5  Radio Club of Oklahoma A & M
WVoRQM/S ciation Y " 518 A— 8,163 College®? T M5 A— 5888
WS8JIN/8  (Greater Cincinnati Amateur Ra- W3KBZ/3 lancaster Radio Transmitting
dio Association3 438 A— 6921 Society® A1 A— 4,554
W3IKP/3 Beacon Radio Amateurs 1405 A— 6192 WIDJC/1 Manchester Radio Club% 299 AB— 4434
WI1VB/1  Candlewood Amateurs Radio As- VEIFO/1  Halifax Amateur Radio Clubt 262 A— 4,320
sociation % 255 A— 5319 WSEST/5 Bartlesville Amatenr Radio }
W2JC/2  Bloomtield Radio Club2 298 A— 4,800 Clubes o252 B— 4212
W8NLG/8 Detroit Amateur Radio Asso- W7PK/7  Portland Sevens Amateur Radio
ciation ¥ 279 A— 4797 Club® ... B— 4212
W3BEQ/3 Chester Radio Club3® 272 A— 4,734 W2NNK/2 Utica Amateur Radio C[ub s 280  A— 4,185
W4JHK/4 Richmond Amateur Radio Club 252 A— 3,966 W8KS8/8  Westlake Amateur Radio Asso-
WINAZ/1 Nashua Mike and Key Clubs® 205 A— 3,645 ciation® . 285  A— 4,131
W6BV/8  Han Joaquin Valley RadioClub% 302 AB— 3514 WS8ICS/8 Sopth. Cleveland Rgdxq Club 7 224 A— 3,864
W3QZF/3 The Horseshoe Radio Clubt 103 A— 3006 WOAWP/# Wichita Amateur Radio Club™ 268 B— 3,656
W4NC/4  Winston Salem Radio Club 293 B— 3042 W5UB/5 San Antonio Radio Club™ 149 A— 3510
W7YD/7  University of Washington Radio WPAAB/# Electron Clubof Denver 153 A— 3483
(lub 42 103 A— 2903 WO9AB/9  Michiana Amateur RadioClub * 256  A— 3,440
W2PW/2 Ithaca Mike and Key Club 215 A— 2,580 W8WMZ/8 Fort Steuben Radio Club ™ 128 A— 3,285
W80DJ/8 Buckeye Shortwave Radio Asso- W4DUG/4 Tampa Amateur Radio Club 257 AB— 23,072
ciation 4 179 A— 2,574 WITQ/1  Falmouth Radio Club™ . 174 A— 2925
W9IAML/9 Kickapoo Radio Operators#t 135 A— 2358 WOADJ/¢ Black Hilla Amatear Radio _
WGKEK/6 Richmond Amateur RadioClub# 95 A— 2,181 Club?? . 265 B— 2918
W4GTG/4 Chattahoochce Amateur Radio W3JZW/4 Capital Key and Mike Club 78 157 A— 23871
Club s 145 A— 2,178 W4KZ/4  Grecnville Amateur RadioClub™ 296 ABC— 2,733
We8V/2  Sunrise Radio Club¢? 135 A— 2,06 WOZJK/3 Central Missouri Amateur Radio )
WINDS/1 Norwalk Amateur Radio Asso- Club® . 177 AB— 2469
ciation4s 141 B— 2043 WWKB/7 Skagit Amateur Radio Club® 137 AB— 2,340
WONR/9  The Prairie Dogs# 214 BC— 1881 VE6NQ/6 Calgary Amateur Radio Associa-
W&FT/8  Findlay Radio Club& 164 B— 1,728 __tion# . 326 BC— 2,288,
WB0CF/# Fairmont Radio Club®t 323 B— 1,689 W9HJJ/9 Delaware Amateur Radio Asso-
VE3WA/3 Frontier Radio Association 156 B— 1,662 ciation % . 127 AB— 1,794
WOKLH/9® Chicago Radio Traffic Associa- WI1AQ/1  The Associated Radio Amateurs
tiont2 67  A— 1,359 » of Southern New England ¢ 140 AB— 1,785
WOUEL/§ Sanlsabel AmateurRadioClub®s 44 A— 1202 WOMKS/9 The Starved Rock Radio Club® 116 A~ 1,737
W5HQR/5 Corpus Christi Amateur Radio W7LAB/7 Ogden Amateur Radio Operators
Clubst 61  A— 1,107 Clubes . 96 AB— 1,679
WPWBY/P Red River Radio Amateurs 153 A— 945 W2GSX/2 Union County Amateur Radio
WIMHL/1 Waltham Amateur Radio Asso- Association 184 AB— 1,677
sociation % 61 A— 837 W2BPY/2 Raritan Bay Radio Club% 138 AC— 1,538
W3GL/3 DelawareAmateur RadioClub% 50 A— 819 W2RLY/2 Hamilton Township Radio A
sociation . 78 A— 1,098
# Four, 2 WICFT, FZC, u{fBF' IéED. PRM, QJB, QJW, RLB, RQM,  Four Tranamilters Operuted Simultaneously
TED, VHA, Britton, Kufahl, Street. # W8BOJ, JIN, LPD, PBU, : 38 _
PQK. QBJ, RSP, VEN, UOD.  W3ONP, DYL, ETA, FLY, HTF, wogi/) JorkRadioClb® =~ = 367 A— 8217
Ny 9 ., e W2AI/2  Central Jersey Radio Club 588 < A— 7968
1DQ, IKP, FHD. # Fiftcen. * Nine. ¥ WeCW, MGQ, QQE, GP.  w10C/1  Concord Brasa Pounders % 550 A— 7443
UQR, DPE, BIU, DOV, PUL 3 W3CSN, DGM, DYU, BOL EVW,  \ygMYC/¢ Pasadena Short Wave Club® 377 A— 7,335
HFO, KBS, KEI, KMS, KVA, MQC, NDA. @ Nine. ©® W6KUT, \ygrO/9  North Suburban Radio Club®t 496 A— 7,244

SUV, UVN, PXP, PCS, WYT, PSQ, JPU, SGH, WJL. ¢1Thirteen.
#¢WT7AGE, HDC, JK'S, KEM. # W8AMH, BSH, BSR, DNZ, EXI,
LGM, LBH, MMH, NY8, NYP, OAC, OYI, PPO, PWA, QYI, 8AF,
UGF, UXR, VQI, YAX, YHO, ZIP, B. Fredenburg, B. Dial, R. Hand-
werke, D, Brown, B. Smithere. « W9AMP, VPD, EHX, JPR, ZST,
AlJ, CEO, BPU, JRX.  W6NJO, KEK, QUL, LMZ, CTL, EJA,
QJU, QDE, YCU, NJX. Fiftcen. 47 W4VK, AUS, BYV, CYC,
EMC, EXG, GIO. GKI, MBS. 4 WILRT, MGX, PQU, MRP,
PEA, MRJ, OIX. +Six. ®Nine. * WORPT, QOCF, CYA.
w2 \V9ADF, BAN, FEX, HPG, 1YP, KLH, HXE, QV, REC, NNQ.
8 Four. 8 W5CCD, FH, HQR. % WIDMG, OGV, PIW, LUW,
JOX, IHL, PYM. % W3GL, DQZ, FDK, IQB, GGR, JDP, P. Duvul.
67 W8AILY, ROX, SRF, UDW, UWM, UZJ, UZX, VBY, VTF, ZOD,
Rackow. % W8CHG; FJL, L8R, OGYV, ONK, PUF, PYW, RCM.
NBF, YDR, YJF, UAS, ZBU. ®» W7GP, W8ACE, AGR, DGI,
FENH, GCG, IX, MGS, OVL, PTF, QUS, RHG, RHH, SXT, TQ,
VAY, WXA, WYU, YEV, YNN, ZAV, ZCL, ZFM, ZJM, ZOF,
ZQU, ZRD. % W2ACB, BIA, EFU, FEW, FW, GTC, GTO, GYV,
J7K,JZR, NIV, PFU, PXL, QZR, RYT, TZN. 8 Seven. 8 W5IJW,
JFY, LHP, LTN, NDD, NDO, NCN.
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8 Twenty. % Fourteen. ® VEICP, DB, DK, FB, FQ, HJ, JH, LZ,
MZ, NQ, RP, RR, TH. ® Twelve. % W7DZL, EVR, FZA, ECI,
PK, BYR. %Q8ixteen. ® W8KS, OZE, AIR, MQR, UKS, MXL,
WXY, MXO0, SCM, GAV, KNP, ZHC. % Nine. 71Eight. 72Ten. .
% Right. "¢ Seven. 7 Fifteen. 18 Right. ¥ W@ADJ, BLK, TZJ, YOB,
SUJ, ANW, YEZ, OPS, QEX, JLS, IWE, INT, GCW, YKY, SMEK,
¥JZ, GLA, WCQ. ™Five. @ Fifteen. % W@ZXX, ZZW, GEP,
KHD, CKS8, JHH, MIE, RMF, ROB, YKB. 81 W7JKB, JBH, FXD,
JFB, LFA, LAN, FOK, CZY. 2 VE6GD, WG, BU, AO, TM, FK,
AY. »W9HJJ, VGD, EDU, JDW, 8QD, OMD, DOK, HOG, 084,
UCT, QMN, FFN, YHA. % WI1AWE, AKA, AOP, CH, CPV, LAY,
1QJ,BGA, IFD,JMT, ORP, J. Early, G. Mason, J. Morris, A. Olivier.
s Fifteen. #S8even. # Ten. 88Eightecn. 8 Ninetcen. % W1BFT,
AVS, CNX, AOQ, IJB, APK, AlJ, PML, LVG, JNC, MXP, EDN,
PZ1, PFU, EAW. 91 W6ZII, ZJI, WEQ, BXL, WNQ, JBA, NKI,
DK, VOD, TVG, TUQ, TCE, WXO, YQQ, TCA, MYC, KA, KNI.
92 W9TO, GRB, FJB, FKC, OLU, NBI, QKM, GZK, INN, JHH.
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Four Transmitters Operated Simultaneously  QSOs Power* Score  Five Transmitters Operated Simultaneously  QSOs Power* Score
NKR idgeport Radio Amateur Club® 379 A— 6,867 W2CLO/2 KB T Radio Club1 559 A— 8246
V\Y’%OMI//I1 g{-ldl‘;pl'{adio Club % 584 AB— 6,573 W5AA/5 TFort Worth Kilocycle Clubs 391 A— 7436
WITCK/9 Cahokia Amateur Radio Club® 519 AB— 5829 W3RIK/3 Stecl City AmateurRadioClubi¢ 458 A— 6,489
W8ARF/8 Toledo Radio Club% 362 A-— 5751 W4PN/4 Amateur Radlo_ ' :I‘ra.mmlttxng
WOWEN/9 Woodpeckers, Hamfesters Radio Society of Louisville, Ky. A— 8,155
Clubss 337 A— 5634 W30B/3 Amateur Transmitters Associa-
W2RNX/2 Trenion Radio Society % 330 A-— 5607 tion of Western Pennsylvania‘“' 457 ABC— 6,057
W2AW/2 Syracuse Amateur RadioClub1® 350 A— 5580 W2VDJ/2 The Lakeland Amateur Radio
W2NY/2 Yonkers Amateur Radio Club0! 266 A— 4,797 Association 127 .35 A— 5904
W2ZQ/2  Delaware Valley Radio Associa- WIDXF/7 West Seattle Amateur Radio
tion 102 w8 A— 4,623 Club128 25 A— 5873
W10SA/1 Pittsfield Radio Club 18 291 AB— 4,467 W9QC/9  Racine Megacycle Club 12 358 A— 5598
W9JZA/9 CQ Club of Calumet Indisna1¢ 479 AB— 4,359 W9SW/9  Chicago Suburban Radio Asso-
W3KJJ/3 SchuylkillAmateur RadioClubXe 256  A— 4,203 ciation 180 . 81 A— 5511
W5MH/5 Baton Rouge Radio Amateurs W7KYC/7 Portland Amateur Radio Club 305 AB— 4,980
Club 108 203 A— 4,194 WSPSE/8 Columbus Amateur Radio Asso-
rcer County Radio Associa- ciation 131 389 AB— 4,866
W30AJ/8 Mercer County 245 A— 4059 gzggx,vﬁz Nassau Radio Clubiz 422 ABC— 4,644
hloe QRZ Club of Louisiana 08 306 B— 3,934 2 2 Niagara Radio Club 340  A— 4557
\‘ggg\NS(/}SM ’(I‘}ulsa. z?mateur Radio Club1® 207 AB— 3,780 W9ALF/9 Joliet Amateur Radio Society 470 B— 4440
WOLX/0 Chicago Amateur Radio Clubi 232 A— 3753 WSHTK/5 Enid Amateur Radio Club 187 AB— 4,144
W5DLF/5 Austin Amateur Radio Club 1t 429 ABC— 3456 WT7AZR/7 Radio Club of Tacoma i 187  A— 4,064
WSRTR/8 Canton Amateur Radio Clubu? 231  A— 34200 W2EWA/2 ACR Radio Clubts 356 ABC— 3,888
W9AKY/9 La Crosse Radio Amateur Club 197 A— 3303 W3VI/3 Baltlm?'em"mée“.' Radio Com- o A 250
mi Iield teur Radio munications Society B - 3,
WezOR/8 HaClllxlbmn eld Ama 193 AB— 2,746 WOEBE/# Southwest Missouri Amateur
W5HOT/5 Fort Smith Amateur Radio Radio Club17 143 AC— 2181
Club1 163 AB— 2,376 WILBH/1 Merrimack Valley Amateur Ra-
W7AQ/7  Yakima Amateur Radio Club!4 138 AB— 2,196 dio Club1s . .. ABO— 2320
WAILZ/4 Nashville Amateur Radio Clubi® 200 AB— 2058 WILZI/1  Portiand Amateur Wireless As-
WI1AGW/1 Radio Operators Association of sociation 199 120 AB— 1278
New Bedford 16 18t A— 1950 W4BCU/4 Anniston Radio Club 37 A— 495
Reading Radio Club17? 130 ABC— 1,920 X X X
v\gg?llr;'Y/s/S The Plfiladelplga Hi-Frequency Siz Transmitters Operated Simultaneously
Club 121 AB— 1917 W@KIS/# Minneapolis Radio Club 40 637 A— 8676
WPEMI/§ Sioux City Amateur Radio VE3JJ West Side Radio Club 14 576 A— 8325
Clubus 337  C— 1,887 W6IK/6  Citrus Belt Amateur Radio Club 381  A— 7,965
W76CX/7 lLewis County Radio Cluble 71 AB— 1,800 WIGB/1 New Haven Amateur Radio As-
W2NVK/2 Livingston Amateur Radio Club 126 AC— 1,215 sociation 142 408 A— 7695
W2SUL/2 Albany Amateur Radio Associa- ‘W6NAT/6 Amateur Radio Researchers 13 340 A— 5711
tion 116 A— 889 WICV/§ KAW Valley Radio Club ¢ 541 AB— 5,238
W38GA/3 FKort Necessity Amateur Radio W7MLL/7 The 25 Club, Old Pueblo Radio
Association 120 35 A— 594 Club, KVOA Radio Amateurs
Club 1s 319 B— 472
Five Transmitters Operated Simultaneously W6MGJ/6 Helix Radio Club 07 A— 4415
W6QV/6  Los Angeles Fire Department WIJHT/1 Bridgeport Amateur Radio As-
Radio Club 605  A— 11,225 sociation 146 173 A- 3,924
WO5SWQ/9 lour Lakes Amateur Radio . W3BL/3  South Hills Brass Pounders and
Club12 606 A— 8937 Modulators 148 284 A— 1,924
2 WIMGS, JBK, AMQ, MHH, FSY, JMI, RY, OS, OHI, NKR, 0 \9SW, HCV, MWE, PGW, TQL, EUL, GZV, BGC, KZV, CI4,

NOM. % W9DXU, MRQ, DSO, GPS, HXW, FIB, TID, YZV,
KBO, FWU, UBT, LDD, ZLK, H. Wood. ® WI1AQE, BOD, ELC,
JYC, LNX, NXY, JSM, 0JM, OTH, PAW, VDY, BDSv PEG,
WO9ZBP. ¢ Twelve. 57 W3IWY, WSTKS, RRZ, BN, 17Q, YJZ,
YGR, PC8, H8W, JEX, YEH, PNY, AVB, ZXJ, SMN, ACA, RBX,
BGU, YQC, ARF, QUO, HWF, BIQ, WDL, IME, EXD, UEL,
MHH, YHZ, BZD, WUF, GH, TRF, Riddle, Sanford, Schnell, Garn,
Lewis, Blossom, Farrar. 9 WOATYV, OAT, YXJ, GFX, EDK, NKU,
BRI, DRB, WEN, W6YHD. % W28HM, STU, EEQ, QKY, HX,
IEQ, UEZ, RYB, QKE, RNX, W3GFQ. 1% Twenty. 101Fifteen.
102 §ix, 108 Fifteen. 104 W9JZA, RJU, DUT, RHL, ULY, ZBH, MV7Z,
MBM, MTL, 8NF, CWO, PUB, EBQ, HEI, WKN, YGH, HDB.
s W3KJJ, CML, VMF, LXY, RZK, MCX, AKF, OFL, LDF, NIF,
MXQ, LMC, KTQ, EUX. 1% Ten, 107 Ten, 108 W5CNG, EGK, IXW,
JET, KHH, KUZ, LUU, MOG. 10 Thirteen. 19 WQLRN, VAM,
RTY, KXD, KXE, JBT, JRB, PVO, EFN, JHA. 11 W5LAO, LST,
HMQ, LDA, GTJ, JLZ, IIK, NFC, DLF, IYU, JUZ, JMJ, LHQ,
JYX, K1Y, J. Long, A. Welch, J. Ford. 1128ixtecn. 1138ix. 114 Ten.
s W4HOJ, IQY, ILZ, EBQ, ILD, GQG, JAF, KFK, DDF, HPA,
FEI. 18Ten. 12 W3HVL, EYN, MLY, FDW, CDS, CRX, MB,
HPD, BN, EWA, IZR, CCH, IQ0, LRY, HEKQ. 13 Twenty.
11s W7KHB, GJG, DHZ, ISC, LEJ, ECX, B. Johnson. 120 Fifteen.
i W9LNM, HEK, HMG, WON, YPP, TMB, HCR, AWO, LIJ,
¥TG, RBI, RNX, NAK, HHR, PYE, UFX, CJO, NGM, KML,
FUS, MFR, HZS, WWW, WFZ, ORY, QKT, W20AA, Fischer,
Conrad, Naef, Krueger. 122Twenty-two. 122 W5SLIU. 12 Twenty.
13 Thirty-six. 12¢ Twenty-seven. 127 Fourteen, 128 Sixteen. 120 Twelve.
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PNV, FCN, TKM, MNL, INM, Z8I, MAT, DZJ, F. Merlick, G.
Nejedly, P. Muts. 121 W8PSE, QQ, WRN, WRL, HAM, PGE, YBF,
WZK, APC, WXM, WYH, WAB, ZCQ, ZOE, IVC, KMD, NPF,
ZCT. B W2GWE, IOP, FQW, UOL, FI, RPZ, SMX. 18 Fifteen.
1 W7AEA, EHQ, GDW, KL7DC, W7LJJ, FYO, GRQ, ER, FJS,
BMJ, AZI, HIW, FHY, E. Syverson, W7IBM, W. Cosby, W7AZR,
W7BG, C. Osborne. 135 W2TK, BUX, EWA, JBK, MAV, NCA,
NXC, OCH, OOL, PEG, PLN, QMQ, UCC, UDY, UGL. 16 W3VT,
KDV, J80, IQP, KRE, MRM, CBP, GWV, EKZ, HJY, AFR, CAQ,
IEM, JBQ, MUU. ¥ WEEBE, FUM, YMO, RST, TUV, GBJ,
DUY, HUI, EUH, BUP, MXS, GMI, JBG, AQB, ADL, W3JTW,
Hankins, Evans, Fortner, Persons, Gallagher, Bakewell. 138 Fourteen.
10 Tight. 140 WPKIS, EOP, DQB, PAL, ZQ, IPX, GYH, YBM, ACV,
YLZ, PTW, OBM, JNC, OWK, MCY, MIM, DXK, QIO, IRO,
WEF, RAG, V8Q, BDI, PJP, DBC, PVQ, IRM, MBY. 141 VE3ADR,
AD, AWX, AHYV, AYE, 17, ACR, AEM, HB, AHX, AIB, AFY, MI,
UT, APN, APG. 12 W1KQY, MEF, OKX, NGQ, FMV, HMZ, TD,
QAK, QTD, ATH, FWB, PBO, LTB, EUG, AMM, KUK, BYW,
JQD, Polo, Murdock, Ingram, Kral, Lohse, Cohen, Chirnitch,
wWeNAT, CL, DYW, TLO, DFO, 80Y, RCH, CNJ, RUY, MUO,
QGK, KTY, RMK. 1 8eventeen. 1% W7V0Z, QWG, JPY, UPW,
KXB, KXE, UPF, UOG, MLL, OZM, KBV, RMB, KNO, KWD,
KWU, KWW, LHI, LHD, LHH, LHX, GV, JTO, KMT, LAD,
JHB, KJR, 8MZ, GDF, JKK, JQP, REJ, DZA, RNB, JFG, ICQ,
usW1GVK, PWH, KAB, KXZ, KGT, KUH, OPG, APW FC,
JWY, W6TMT. 7 W5GU, DG, AXM, APG, BBS, CXF, DRE,
(Continued on page 118)
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Grounded-Grid Technique at 50 Mec.

Stability Without Neutralization in a Triode Amplifier

BY FRED J. GARTZKE, * W@RSI

quencies has always been a difficult problem
to solve. Frequencics of 50 Me. and above
are now easily reached by a series of frequency
multipliers, but amplifying this signal to high
power levels brings in new difficulties not found
at lower frequencies. The high price of large r.f.-
amplifier pentodes makes the use of the less-
expensive triodes desirable if the ncutralization
difficultics associated with their use cau be solved.
Lately a circuit employing triodes, but not re-
quiring neutralization, has come into common use
in commercial f.m. transmitters. This circuit,
often called the inverted amplifier, common-grid
circuit, or inverted ulfraudion amplifier,! is now
best known as the grounded-grid amplifier. The
purpose of this article is to discuss an amateur
application of this circuit at 50 Me., in the hope
that others will cxpand the ideas presented atd
make the grounded-grid amplifier more useful
in amatcur transmitter design.

THE production of high power at very high fre-

A grounded-grid r.f. amplificr for 50 Mec. using a pair
uf 24Ge. Note the capacitance plate (center of the chas-
«i8) used to ground the grids for r.f. No neutralization is
required.
Performance Characteristics

From the schematic diagram, Fig. 1, it is
noted that the main difference hetween this
grounded-~grid circuit and the conventional Class
C amplifier is the location of the input ciréuit.
By placing the input circuit between the filament
and ground, and by grounding the control grid
for r.f., an entirely different performance is ob-
tained from the triodes.

Neutralization becomes unnecessary as a result

%926 K, Market St., fTowa City, Iowa.

" “The Inverted Ultraudion Amplifier.”” Romander,
Sept, 1933 QST.
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o The grounded-grid triode amplifier has
much to recommend it for use in v.h.f.
work, where the stray inductance and
capacitance introduced by neutralizing
circuits tend to reduce the over-all effi-
ciency, particularly when large tubes are
used in high-powered amplifiers. Be-
cause some of the output of the driver
stage appears in the total output of such
an amplifier, it is necessary to modulate
the driver as well as the final stage, if
amplitude modulation is employed. For
use with f.m. or ¢.w. the grounded-grid
amplifier involves no complications, and
it is already finding wide commercial
application for such service.

of the shielding action of the grounded grid. Elim-
ination of the neutralizing circuit lowers the out-
put capacitance which in cifect makes possible
wider bandwidth and lower tank losses. However,
from three to six times the normal driving power
is required, part of which appears at the output
eircuit. One-hundred-per-cent plate modulation .
of the grounded-grid amplifier alone is impossible,
but by modulating the driver and amplifier to-
gether 100-per-cent amplitude modulation can be
easily produced. Narrow-band or wide-band f.m.,
or c.w. operation of the grounded-grid amplificr,
involves no complications.

Operating conditions as recommended by the
tube manufacturer for an ‘“r.f. Class C power am- -
plifier” give cxcellent results and, in the particular
experimental stage used, could not be improved.
However, the grid current was lowered from 30
ma. (the recommended value) to 20 ma. for a pair
of 3C24s (24Gs) with no effect upon the per-
formance. The driving power needed was 34 watts
or approximately 5.5 times that required for the
conventional Class C circuit.

Operating conditions were as follows:

Plate voltage — 1500 volts d.c.

Plate current — 137 ma.

(irid current — 20 ma.

D.c. grid volts — 115 volts d.c.

Driving power — 34 watts

Power output — 144 watts

Efficiency -~ 60.3%,

Because of the large driving power required,
the cfficiency was computed from the equation:
Eficiency ==

Power output « 100
Driving power + D.C. plate power
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The tuning procedure is bhest explained in
three steps:

1) With zero plate voltage tune cathode tank
condenser for maximum grid current.

2) Apply plate voltage and tune plate tank
condenser for minimum plate current.

3) With plate voltage still applied, again tune
cathode for maximum grid current.

Construction

The usual care in construction of high-fre-
quency circuits was observed (low-loss materials
were used and all r.f. leads kept short) to mini-
mize power loss and regeneration. The amplifier
is constructed on a standard 10 X 7 X 3-inch
chassis. The two 3C24s are mounted so that the
tops of the tube bascs are just flush with the
chassis surface. This makes grounding leads to
the grids as short as possible and provides a
convenient arrangement for mounting the cathode
coil. Spacing of the tubes is such that the plate
tank condenser conveniently centers between
them.

The grounding condenser on the grids is con-
structed from a sheet of 1/16-inch aluminum 1 X
5 inches in size, separated from the chassis by a
sheet of mica. 'The capacitance of this condenser
is about 400 puid., and at 50 Me. it has a react-
ance of about 10 ohms. Four insulated bolts
fasten the condenser to the chassis and also serve
as connection points for the bias resistor and grid-
current meter.

Bottom view of the grounded-gnd amplifier, showing
the filament chokes and input circuit.

The plate circuit is of conventional push-pull
design with as high L/C ratio as mechanical de-
sign will permit. This greatly reduces the losses in
the tank circuit.

The cathode coil is mounted directly to the

3c24
RFC ":
R, Ll
PR RFC o
_I:= gyt | ' gw.f,out
6.3V.AC.
00 OQJ ERFO
Hov. A.c. L

- O+
1500V.D.C.
Fig. I — Schematic diagram of the grounded-grid amplifier.

C1 — 5=75-pufd. dual condenser, 0.020-inch air gap (Cardwell EU-75-AD).

Ca2 — 5-35 ppfd. dual condenser, 0.030-inch air gap (Johnson 35-HD- 15)

Cg — 400-zufd. condenser, see text.

R1 — 2500-ohm 2-watt carbou resistor.

Ra — 500-ohm 10-watt wire-wound resistor.

Li — 2.turn link, No. 14 copper, %g-inch inside diam.

Lz—0 turns No 14 copper, t4-inch inside diam., 134 inches long, including
34-inch space in center for link.

La—8 turns No. 6 copper wire, 1%-inch inside diameter, 17§ iuches long,

including $3-inch space for center link.

L4 — 2-turn link, No. 12 copper wire, 1%-inch inside diam.

RFC — 25 turns No. 14 enamel, close-wound, 5¢-inch inside diam.

RFCy — 30 turns No. 20 enamel, close~wound, 8¢-inch inside diam.
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socket terminals and is made
self-supporting by the use of
No. 14 wire. The driving power
is coupled into the cathode coil
by a two-turn link. The place-
ment of the r.f. chokes in the
cathode circuit is best seen in
the bottom-view photograph.
During the operation of this
grounded-grid amplifier, which
extended over a period of six
months, absolutely no self- or
parasitic oscillations were ob-
served. The amplifier was orig-
inally constructed as shown
with the exception of the plate
tank coil. A higher L/C ratio
increased the efficiency of the
amplifier from 50 to 60 per
cent. This is one of two
grounded-grid amplifiers con-
structed by the author, the
other being operated at a fre-
quency of 2 Mec. The absence
of self- and parasitic oscilla-
tions in both grounded-grid
amplifiers was a new experi-
ence for the author, who has
had no such luck with the con-
ventional Class C circuit.
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CONDUCTED BY ROD NEWKIRK, * WOBRD/1

How:

Jeeves changes the water under his inverted
6L6 and shakes his head sadly. He reports a
veritable rash of so-called mass-production DX
QS0s breaking out on 20, and goes tsk, tsk.

He refers, of course, to the practice of some
DX stations calling CQ, scanning the band for
minutes, and then returning to reel off about
umpteen different calls heard, perhaps adding
reports. Then this procedure is repeated, etc.

Now, if said DX stations would carry through
to form umpteen-way round tables the case might
be overlooked. But who wants to become so in-
volved when VQ3HJP is liable to hop over to
Zsanzibar for another QSO at any moment?

‘The question is: When is a QSO not a QSO?
We believe there should at least be a bona fide
effort to push an RST report through both ways,
plus acknowledgments for same. After that,
whether you want to tell the feller 73 or go jump
in the lake is up to you.

One pronounced evil of the system is the result-
ant flock of long, drawn-out calls all over the
place. For the bird who just wants to know
whether he’s being heard at the DX QTH, FB,
but cards from stations known to practise such a
business are very liable to bounce when turned
in for awards.

*# DX Editor, QST.

[ l/ \
" JERVES KEEP AN EYE %
0uY FOR THAT SPECIAL DE- -

LINERY GAMBIA QSLTHAT
MAY ARRIVE TODAY

What:

Eighty: All the way from the Twin Cities,
W@YCR scared up KHEFX during the SS
.—+—.-Without even a meter on his 117L7
vest-pocket rig, WIKCY/5 QSOed KS4AH
(3780) . —. _. ~ W2CAY gripes that 3.5-Mc. ZL
signals sound too much like W6s and reports
working PAGMA, FASBG, G5CR, G2PL, G5LI
and ZI4AGA . . _. — W1BPX has the situation
well in hand, to say the least. Since Nov. 1st,
Paul had knocked off 64 European/African sta-
tions in 16 countries, the latest including G5LI,
G8JR,F9KH, ON4HC, ON4AU, PAGDC, OZ4FT,
SM7JM, HB9BS, LATY, OK1FF, GW8WJ and
GI3SL. He further reports that FA8BG has
worked W5, W6, XEIA and ZIL4GA. To top
everything off, between 4:45 and 7:00 p.M. EST,
Paul knocked off eight different Europeans. This
comes close to making 3.5 Mec. look like 14! All
this suppertime DX on Dee. 8rd. ...
W8PVB also got in on ZL4GA, G5LI and
¥5CR, and adds ZL1CI (3555) . .. ~. _ Among
others, W1ORP mentions grabbing G3AJO
(3525) . .. .. WIINF came to ygrips with
(36Z0, NY4CM, PAGRE and PAYPN, und heard
FASIH. _._._WI1AW’slogshows that ZK1AM
(3560) was called but not worked . _ . _. — Drop-
ping down from 20 to see what all the fuss was
about, W4FNR stumbled onto G5NS, ON4HC
and an NY4. _.._. _ Now over the 100-country
mark, W4KFC worked many of the previ-
ously-mentioned Europeans as well as PAGFLX,
G2ATM, G8JI and New Zealand. Vic got a kick
out of hearing FABBG QRMed by ZL4GA, with
a flock of Kuropeans joining the chorus a few
minutes later. Yep, 80 surely is booming this
season!._._. — Let’s have some West Coast
3.5-Mec. reports — things should be popping out
that way by now.

Forty: Since anybody seems to have about as
good an antenna as the other guy on this band,
everybody is getting into the act. WOKYX'’s post-
card report appears to have gone through the
Johnstown flood, but we make out that his 60
watts raised KH6LF, ZL4BU, VK2ANN,
VK3DQ, VK3HG, W5S5MJS/KS4 (7266) and
W7AOR/KS6 (7136) . . _. _ The 807 of W2TQR
did proud with G5GK (7040), G3AKY (7040),
XE2LA (7060), OKIVW (7060), I1IHOE (7060),
I1IMQ (7041), GI4RU (7040), F3CT (7040) and
CNS8BI (7060)._._. - W2HMJ dallied with a
few Gs and then swindled a QSO from ZD3B
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(7010) . _. . _ Nobody is supposed to work DX
from the Midwest with 807s, but WOYDP fooled
the critics with OX3BG (7050), CMG6AH (7050)
and CM8GA (7180) . _. . —~ W2TMI, just get-
ting acquainted with ham bands after a Merchant
Marine career, was tickled with KL7HR,
VESNB, F8SF and OZ2RS . _. _. _ From WIDIT
we learn of contacts with KA7A (Rio de Oro),
PY1FW, I1PL and others on the Continent.

W8YGR's 23 watts got responses from CM2JF
(7284), CM2FR (7197), KZ5ND (7195), G3AAB
(7190), F8EO (7025), G4RJ 17025) and GSHH
(7025) . —. . ~In the Windy City, WINN
joins the party with ZS1G (7070), VO2AV
(7040), G6BQ (7062), G3IH (7041), G3AAE

(7030), and reports nine Jayers of QRM over-all
‘ W4FKE worked VK, KL7 and KS4AH
(7167), which badly disturbed his concentration
on filling a 3-band WAS._._._W3JAK
grabbed GM3BST, CTI1HF, F8EA, FASIH,
OKI1FF, 0Z5HQ, SM5BO, SM4ALB, SM3EP,
VK5JE and HK5CR. The latter is still after
New Mexico for WAS. . _._ W2MEI nabbed
a flock of stuff including ZS1M, G3AEV, G8HX,
G3BTA, G3CAG, G3RB, SM5CF, FIIH, F3CT,
KH6FG, EI9Q, D4AND, and SMS8BD/plane
(over Palestine). Then the docs nabbed Steady’s
appendix._._._A folded dipole filled with
W2KIR'’s 250 watts accounted for a mess of Gs,
GD3UB, HBOFU, FASIH, KM6AA, F3RA,
HB9EK, F8ZW, F8QL and OK1RW.

Always in there pitching, W9BRD/1 raised
KV4AF/W2. (RST 338 he doesn’t mention. -
Jecves) . . _. _VE3BBR represents Canada
with oodles of KEuropeans, G6TC, G3BUF,
OK1RW, HBOAW, PA@RE, F3KH, F9IH,
SM5HT, I1MQ, ZSIM KV4AA and KS4AI.
He hears UC2CD regularly but ND on raising
him._._. _ People are getting gay over in
Der Vaterland — D3IRA (Hans), D7AA (Fritz)
and D5AA (probably Rollo) all sporting around
near 7050.

T'wenty: This is the part of the spectrum where
the 807s usually give way to the 810s. And then
the 810s make way for the 450Ts, ete. W2GVZ,
in his first cuntrib since 1940, denotes that he
now has 81 postwar (132 all-time) and came
away with UAGKQA (14,050), UD6BM (14,044),
16ZJ (14,000), GD3BBS (14,012), GC4LI (14,082),
and others._._. —Back again with his 807,
W2TQR knocked off lots of Europeans along
with CTI1A (14,130), OH50A (14,090), OZ7HM
(14,070), D4AZN (14,080), UAIBE (14,080),
HBOEU (14,085), SM7IA (14,080), LA9W
(14,085) and I1AKS (14,075)._._. ~Out of
950 DX contacts in 13 months, WIAND comes
out with 113 worked and 76 confirmed. This in
addition to his SCM duties out in Illinois. His
latest include YU7KX, UR2KAA, VP3JM,
EP1AL, UD6AG, LX1AS, EL3A, ZM6AC and
VU2DS. . .. _HS18S gave W2ITD some
pleasant moments. and Steve also snagged
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ZD3B, HE1CE and VQI1HJP with the key and
then he vocalized with ZS3F. He’s up to 135 now
..... _.The log of W2HAZ involved such as.
UG6WD UDG6AG, UAGAA, UAGIA, W2WMV/
(9and HAIKK . _._._ From Wichita, WIDMF
wonders about working PKPL in Java, and also
got HZ1IAP . _._._ A look at W4BBP’s letter
reveals W3MWYV/C9, C1DK, VS7IT, UAGPA,
PK4KS, VP8AI, PK3JJ and (JRQAN .....
W6ZZ has some good stuff in KP6AB, LS6GL
VSICE, J2AVA, JSAAK, LA3GA, CR7BB,
C7TN and HCIES . _. _. — It’s now 88 postwar
at W8KPL, including UC2AD (14,010), UA3BD/
UC2 (14,060), UN1AA (14,100), UAIKED
(14,020), TAIKEC (14,100), CN8BQ (14,050),
VQ3H]JP (14,050) and ET1TR (14,130) . .. .
A brand new 3-element rotary netted W2GUR
quick contacts with OQ5AV, OY3IGO, VP5AM,
KA1HR, J2VFW, C7TN, UQ2AB, K6SBU/KG6
and JBAAW.

W6MX drops in with CR6AI (14,107), ZD3B
(14,050), VPSAD (14,050), TI2EXO (14,000) and
VPOE. . _. —~ CM2SW, another CM2 we can’t
raise, has a few fancy ones recently added to his
collection. We mean TE6AJ, RAEM/MM,
SVPAD, SVPAC and OD2RY. Others: ZD4AI,
VR6AA, VQ2GW, GD2FRYV, ZM6AF, CR7AF,
CR4AX, CPI1AT, FQ3AT, YU7LX, VU2HS,
HZ1AA, MD5PC MDI1D, PK7HA, VQ2DH
VRSIP, G 2FDF/YI G(‘8NO GC2CNC and
HI8MAF Sergio now stands at 133 with 94 con-
firmed . _. .. - Ninety-seven since February last

‘These three sunburned specimens have accounted for
plenty of DX. Meet CM2SW, W2HUQ and W2HHF.,
.}'ﬁlle pix was snapped while the W2s visited Sergio last

Y.
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VQ3EDD keeps working the Ws with the 3-watt army rig at the left of his SX25. The catch, of course, is the spee-
tacular antennac in service. To augment the 5-clement affair and the vertical diamond, both rotary, there are dipoles
for 40 and 20. More power is available when necessary; for Mars or Jupiter, perhaps! The station is well manned —
vou'll find Eddy handling the switches and his pal Andy doing the dirty work, filling out the flocks of QSLs and
doing the correspondence. Andy is hot after his ticket, though, and we may have another Tanganyika ham soon.

year have kept WOPSR. well occupied. We quote
UA9CH, UB5AC, CN8SEG, UD6AG, TTHSAA,
ZE2JN, D7AA, TF3MB, TF3AB, TF3EA.
PZIL, C7HY and OH6NZ. _. _. —Some very
neat info from W4BPD lists PK3JK (14,023),
FMS8AD (14,068), YT7GB (14,030), UA@PA
(14,088), VS2CB (14,078), VP7NK (14,006),
ZD4AP (14,050), VS6BA (14,065), SP1KK
(14,120), GD2DF (14,082), ZS3G (14,043),
ZS3D  (14,080), CR4AF (14,016), ZMG6AH
(14,065), VQSAB (14,115), EQ2L (14,122),
I6AB (13,995), EASCR (14,102) and VPSAZ
(14,090). Gus also tips us off on the following
frequencies: C9JW (14,097), J8AAY (14,099),
JBAAL (14,102), VU2FJ (14,045), VSIAG
(14,030), VS2BK (14,035), VSICE (14,110),
YA3B (14,015), VU2ZWW (14,043) and ZB1BD
(14,034). GW3ZV dropped into Orangeburg
personally and chewed the rag with Gus last
November._._.. W2BLS forsook the 80-
meter half-wave for a new 2-element affair and
swapped reports with LU1ZA, J2AAY, J2AHI,
JOABL, UN1AO, UAGKAA, VS6AR, VU2GH,
VU2LJ, KA1ABU, KA1AP, KA6FA, KG6BU,
I6USA -“and sundry others. Carroll now has
raised 124 but beats the mailman over the nog-
gin daily for 10 tardy DXCC: cards._._. .
W@YCR was one of the lucky fellows to nip
VQIHJP. Bill also worked UBSKAF, ZE1JI,
0X3BG and ZD40A,

A strictly-phone report from W2CHXK ac-
counts for VQ4NSH, VQ4ERR, MDS5AM,
ZE2JN, ZS1BF, ZS6GR, KH6MQ/J9, HZ1AB,
J2AGA, J2ALA and J2HYS. This makes 78 on
the mike for Gil . —. —. ~ It took only one short
day for WOELA to accumulate YIZAM (14,090),
ZB1AH (14,100), FASRA (14,070), UAGAE
(14,000), UQ2AB (14,060), MDI1E (14,100),

L]
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VQ2JC (14,098), EA7AV (14,000) and SVIRX
(14,090) . —. . . A fine layout at W2WPJ
helped to produce QSOs with EA9AA, CR7AF,
7S4BJ (Basutoland), UAGKBA, JSAAB, J5LQK,
VP2GB, VP3LS, MD5SB, MD2C, GD6IA,
CT1QA, YSIAC, YNIHT, UISAA, VQ5JTW,
7ZB2A and VS7AP. The latter was hooked the
long way around at about 8 p.M. local time, ac-
cording to Ted. This Rochester feller also regis-
ters one more squawk about the deficiency of
curds from T areas. .. _. . WOAIW has a hard
time convincing us that the going out there is
tough when he mentions working UDBAG,
ZD1BD, 7ZD4AM, XZ2DY, YU7AF, YRS5J,
VB4VR, HSISS, UA9CC, YRSPK, ZBIAI,
YS3CW, YR5VP, CNSBC, (NS8BI, 17JB5BG,
MDI1B and TF3MB..._.._. - WONTA leads
W@AIW by 10 with 140 countries. Vince got some
of those worked by Lee and adds VU2WG,
CR7AP, ZD3B, KB6AD, VQIHJP, MBOAA,
VP3TR and a mess of TFs. The Wi gang reports
an excellent opening over the Pole to HS/XZ
lands and made a lot of hay during the period
..... — Another of the lucky ones to hitch up
with VQ1HJP was W1JLT who also gathered
UAPKEB, CE2BC, OHINN, J3AAD and J4ABA,
among others. Bob is using a new 3-element
rotary mounted vertical.._.... _The 8128 at
W6BIL rolled up a logful, plus EI5G, EI4Q,

" (70K, OKILM, 3M5UN, SM5IZ, SM5MP,
SM3MQ, I1ADW, HBOBX, HB9FU, HBYEI,

LA4P, LA5Q, LA6U, ZS4BX, ZS4T, TI4MAR,
VESNW, FA3AS, VQ8AF, VQ2DH, YR5AH,
CN8EG and about 30 Russians. George reports
finally received a card from Box 88, too —
(TA3AG/@. He reports that G5UB/P is QSLing,
also. Thig is a ship station but will be nice for
the file, anyway._._.._ Trying out FEastern
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conditions, W6JKH/2 came up with ET3A,
EL3A, GD3FRV, UA9CB, HKIFU, YVIAZ,
TI2CA, HH3L and KG6AD. He is curious about
D5AC and TF6WB, too._._. — Modulator
work by W5ASG resulted in 11AHIC (Sardinia),
RETSAD, ST2GE, ZB1AI, (OX3BD, MBYAG,
XAMC, ZE1JX, GC2RS and ZE2JN. Then Bill
plugged in the bug and traded dits with UISAE,
GD2DF/A, VQIHJP, 11AVL/I6, ZD3B and
UBSKAF . ... — W4MZ put his antenna out-
doors and had some luck with C1DK, CE7AA,
C'RYOAN and VU2GH._._._ Nice lines {rom
W2HMJ just made the deadline. Aug groaned
Joudly when his cards sent to EP2DS and EP2BU
returned unopened. He couldn’t get a rise out of
ZDOP (14,000) but clicked with OX3ME,
CNSBK, HP2CA (ship oif Rio), VP5AS, EK1AA,
OTISX, ZD3B, ZS4BX, CX1DB, VP4TAA
and VP9Q. These and others put him up to 115
now . _—.—. - One of the maiustays of the sleep-
less crowd, W7DXZ unloaded a lot of r.f. on
people like PKIMD, PK3CK, VP4TAF, VP4TW,
FA3JY, YR5VP, FT4AB, FT4AN, EQ2L,
ZP6AB, FASIH, HEIEOQO, UJ8SAD, CTI1IT,
1HA8Z, HA2AB, SU1LJR, VQ3ALT, UB5KAA,
NXAFQ, XALF, FAQJB, 1TO5AC, UC2BB,
VQ8AY, CR7VAL, 7C6AA, ZCOJK, PZ1AL,
VQUHJP and about a dozen more that would
look nice in any log. Frank was stopped at 99
confirmed but is probably over the top by now.
Ten: This is the band where so many receivers
get the jiggles. But it’s a lot of fun anyway. So
thinks W5ALA, whose mellow audio lately en-
tranced CT1LZ, J8AAA, MBOAM, OH2SE,
KG6AW/VK9, VK7AJ, CIMCC and W6JIM/
Cl._....-W2GVZ wrangled with VQ5JTW
(28,050) and VU2DH (28,064) . . _. _W9AND
wound up with VSOAN 128,060), CRIAG,
C7AT,EA3Q, LX1S8T, CN8BK, GC4LI, CR7AD,
OQ5HR, ©OQ5BQ, OE7AH, CTLJS, CTISC,
FA3JY, ZE1JU, HAIFG, HA1KK, MDS5DA,
UHSAF, VQ2HC, XPAPPN, I11AFQ, I1IMH and
[10N. That ought to keep old Illinois on the
map! [No wonder you couldn’t work anything
there. — Jeeves.] . —. _._ Back again, W2ITD
wrapped the mike around J2AMA, ZI4GS and
SUIWS. .. ~ W4BBP’s phones popped off
when VSBAC came back to him. Then he
grabbed KG6AL before the band closed . _. .
0Q5BQ gave WOYCR his 96th . . _. _ WQYDP
cut one of these newfangled folded diapers and
raised G6TTH, G2NS and GI6YW (28,040) with

¢

One of the rarest of the rare, AR8AB, Beyrouth,
Lebanon Republic. Syria, has had the boys jumping up
and down on 20 for some time now. Jean points out that
his prefix, ARS8, is that of the Lybian Republie, while
ARI represents the Syrian Republie, both independent
states. He would like the complete address used. (Photo
courtesy of WIFI.)
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the thing hung around the ceiling . -, .. — Work-
ing both the Near and Far East gave W2GMM
a kick. The victims were J2IMR (29,600) and
ZC6JP (28,475). Also on voice, Herb conflicted

. with OQ5BL and CNS8BA._.._. — With 40

watts in Kilowatt Alley (28,570), W2VBQ took
a beating for GM3XB, G3AVK, W2LDH/MM
(Jidda, Arabia), HBQFE ’l‘FBEA PAQIF,
VO2N, KZ5LN, HCI1KP, D4AYO ZS6JB and
SUlHF —— _Vh3AFY dug down through
the diathermy and pulled out ZE1JZ on ’phone,
HA2BG, TF3X, VQ4FCA, CRIAG and others
on CW.._._. ~ WINLP hasn’t been wasting
his time with 151 postwar and 108 confirmed.
Rollie reports very good conditions for Asia
lately in Chicago, and reliable communication
with J2AFA, J2JET and ZC6AO.

Where:

1t is believed by some that rare DX stations
oblige us with a cablegram collect, informing us
of their mail address as soon as they go on the
air. Abh, we wish ’t were so. But, no, we all de-
pend on each other for this section of the column.
Don’t save that QTH for your grandchildren -
ship it along. Think of the transmission time
saved for all when that OY8 can quit sending his
mail address to each W he works! If the fellow
isn’t under cover we’ll use it here. Now try these
on for size:

ARSAB, Box 293, Beirut, Lebanon

C'1DK, Box 409, Shanghai, China

CNB8EF, Navy No. 214, % FPO, New York City

1D4AVL, 156th AACS Sqdn., APO 61, ¢% Postmaster, New
York City

D4AZB, 116th AACS Sqdn., APO 61, %, Postmaster, New
York City

ET1AB, Dr. Boccalatte Presso Osfredale, Psichiatrico,
Allessandria, Italy

ET3AD, Box 145, Addis Abbaba, Ethiopia

GD3BBS, Jack Gawne, Harbor House, Porterin, Isle of
Man, U.K.

HCIES, Charles Fullcr, P.0. Box 2850, Quito, Ecuador

HZ1AB, APO 616, % Postmaster, New York City

KA1ABM, Capt. G. A. Murphy, jr., USMAG, APO 707,
% Postmaster, San Francisco, Calif.

KA1AQ, Lt. N. W. Harris, Hq. & Base Sve. Sqdn., 358 Air
Sve. Gp., APO 74, San Francisco, Calif.

MDS5AA, (Via RSGB)

(OH2SE, Pasilla, Finland

0X3GC, APO 858, % Postmaster, New York City

OX3RC, (Via EDR)

PY3DS, Caixo Postal 737, Porto Alegre, Riogrande do Sul,
Brazil

RV2, Roland Dassignies, Isle de Raivavae, via Tahiti

SGH2, (Via 8S4)

SHI, (Via SSA)




SHQ, (Via 582)

SIJ1IEKM, TWA Comm. Dept., Farouk Field, Cairo, Egypt
SU1WS, Box 360, Cairo, Egypt

VK7AJ, 16 Romilly St., Hobart, Tasmania

VO2EQ, % QSL Bureau, 20 Club Road, Bombay, India
W2QDO/KL7, Radio City, Adak, Alaska

W6JIM/C1, Sig. Sve. Adv. Gp., APO 909, % Postmaster,

San Francisco, Calif,

W7AOR/KS6, Naval Radio Station, Pago Pago, Samoa
XALF, P.O. Box 4044, Nairobi, Kenya
ZD4AM, Box &, Tafo, Gold Coast

These locations do not necessarily indicate
the whereabouts of the respective stations.
Thanks to W1FH, 1ME, 2HAZ, 2ITD, 20M,
2VKQ, 3QJV, 4MZ, 5ALA, 6ZZ, 9KYX, 9NLP
and SM5ZX for their contributions.

Tidbits:

G5FA was disappointed as others will be —
his cards to OY7NL and PX1C bounced like &
marble on & tile floor._._. -~ W2WMYV/C9
tipped off W1DX and the rest of us to the effect
that he cannot use self-addressed, stamped en-
velopes. He is one of the rare DX stations that
QSL long before they receive matching cards.
He QSLs 100 per cent, furthermore.._._.
From W7DXZ we learn that the November
listing of ZC6AA QTH is all wet. He is in Tel-
aviv but cards go to the Egypt bureau.._. _.
VS7DR notifies us via W3SLMA that the ( )bL
situation is really tough. Nevertheless, as soon
ag possible he will oblige 100 per cent. China
will be hig next QTH, we hear . _. _. ~OY3IGO
remarked to WIGNE that (OZ8LA is building &
rig for operation as OY8LA. Guess that will give
©)Y3IGO a chance to add another country to his
list, huh?. _._. _~OK1DR states that OK3AA
is somebody being naughty; no good and cards
will bounce . _. _. —. Some wise guy on 28,346 has
W7PEY \and others) hopping mad. This bird
has been signing W9DRH, VP3PS, ZD2AI,
FESIB, YVIAB, ete., both ’phone and c.w., and
messing up the band in general. Same voice, same
fist, same frequency, and appears to be some-
where in the Great Lakes region, according to
Nat. Things are tough enough without this sort
of thing going on. Let’s hope the bird is nailed
before this goes to press._._. - PK7HA sadly
announces that his area is temporarily QRT but
hopes that PX7 will be back on the air before
very long. So do we. During his short period of

. operation, PK7HA (Biak) worked 116 countries

and verified 79. Gus thanks all amateurs for
their splendid coiperation and fine QSOs.
CIMCC went out and bought 500 QSLs —
for $2,400,000! Relax, men, Chinese money.
W6ZZ was wondering whether to put the card
on the wall or in a vault . . _. _ Nice note from
VEK4PR praises the codperation of U. 8. hams
on Guam for their friendliness and hospitality.
'Course, Jim isn’t operating VK4PR there, but
he can be reached as follows: W. J. Rafter, Box
467, Marama, APO 264, ¢ Postmaster, San
Francisco, Calif. He’s working with the USAAF
and having a great time before hLe’s due back in
Australia . _. .. _ An old DXer from ’way back,
‘WOABS talked a crabby landlord into allowing
an antenna on his immaculate roof ‘“for better
short-wave reception.” Bob figures that this wire
will work better with a hundred watts or so in it
..... — W7BE, who really gets around with the,
Army Engineers, is now up to 123 and claims to
be the only DX bug in Seattle not running a
kw. He recalls about 18 years back that he and’
W6SA were partuners in W6BC. Now they’re
really hot competitors! Bill is scratching his
head for a 28-Me. beam . .. _. - The Rochester
DX Club is all set for the contest this month.
W2PUD, QCP, RTX and CNT are all over the '
century mark in worked countries, with W2FBA |
and TXB breathing on their necks with 98 and
92 respectively . _. _. _.VE3QD was one of the
lucky VE boys to snatch VQ111JP, and is now
up to 145 worked postwar . _. _. - W6CIS won-
ders if his QSLs have no sex appeal or some-
thing. Ken’s average is 76 out of 127. Personally,
we’d like to nominate for Man Of The Year any-
one who makes DXCC with 100 worked and 100
verified! Any candidates? . .. _. .. EA7AV plays
with 300 watts on 10 and 20 and requests no
cards be sent him direct but via ARRL or corre-
sponding associations of other countries as that
is the way he must answer . _._. _ Major Haas,
XADW, informs us that the only legit XAs now .
iu operation are in Trieste plus himself in Rome.
His own call may change in the very near future
to an I1. Lee may be reached: Major L. R. Haas,
MILA, APO 794, ¢ Postmaster, New York -
City . .. .LU7AI is a point-to-point com-
(Continued on pnage 184)

This is the elaborate set- np at G2AM]J with Geo. at
the mike. At the left, a modified Collins 30J runs 150
watts, c.c. or YFO. Two HROs are used for receiving and
the antenna is a close-spaccd 3-element rotary, 81 fcct
above ground. An $27 is available to handle n.b.f.m. sig-
nals. \ou’ll find G2AMYJ in the vicinity of 28,200 and
you won't have to strain your ears!
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A 'Scope for the Ham Shack

Building a Versatile 3-Inch Instrument

BY ROBERT H. WEITBRECHT, * W6NRM

¢ In prewar ycars, a few hardy (ST au-
thors tried to scll the ham fraternity on
the usefulness of that most versatile of
instruments, the oscilloscope, with in-
differcnt success. It took a forced intro-
duction, through war work, to convince
most of us that the *scope is considerably
more than a high-priced contraption,
bought by the luckier "phone men to
amuse, visitors. The fact that cathode-
ray tubes are now on the market at prices
approaching cost or less than cost makes
this constructional article by W6NRM
singularly timely.

TEXT to a multitester or a vacuum-tube volt-
N meter, probably one of the most useful
instruments in an clectronies laboratory
is the cathode-ray oscilloscope. Amateurs with
experimental leanings are finding good instru-
mentation practically indispensable in these days
of complex radio and electronic devices, and the
benefits that arc obtainable with a well-balanced
assortment of touls and instruments are obvious.
Much time can be saved and annoyances avoided.
Accurate measurements and a clearer understand-
ing of the functionings of particular parts of
eleetronie circuits are facilitated.
Although oscilloscopes have been quite expen-
sive in the past, such is not the case nowadays,
#2269 Summer St., Berkeley, Calif. o

¢

Front-panel view of the 3-inch
oscilloscope. The intensity control is
to the left of the c.r.t. and the focus
control to the right. In the top row of
controls are, from left to right, slave
switch, synchronizing gain, coarse
aud fine sweep controls, and the saw-
tooth switch. In the next row below
are the vertical-position control, the
extcrnal-internal switch, and the
horizontal-positioning control. The
vertical and horizontal gain controls
are cither side of the pilot lamp. The
bottom row of switches, from left to
right, are the attenuator-ratio switch,
beam, power, and swecp switches.
The vertical input terminals are to
the left with those for horizontal in-
put to the right.

¢
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with excellent parts and tubes available reasona-~
bly on the surplus and general markets. These
versatile instruments are finding increasing uses
in amateur radio and other fields. Amateurs are
employing oscilloscopes in such applications as
modulation checking, key-click analysis and elim-
ination, panoramic frequency-scanning adapters,
testing of audio amplifiers for distortion, detec-
tion of hum on c.w. signals, and for quite a host
of other uses. Thus the utility of the instrument
is too well known to be discussed further,

The author feels that the time and effort spent
on construction of the oscilloscope shown in the
photographs and Fig. 1 has been well invested,
the result being a most useful picce of apparatus.

Operating Feafures

The cathode-ray tube is a 3AP1. This tube,
with its shield and panel mount, was purchascd
from surplus stock; apparently it was part of
some aircraft equipment.

The horizontal- and vertical-deflection ampli-
fiers have direct-current coupling throughout,
from the panel binding posts to the deflection
plates of the cathode-ray tube. The frequency
response of both amplifiers is flat from zero fre-
quency (d.c.) to over 100 kilocycles (sinusoidal
waveform) and the voltage gain is 40 for each.
Square-wave response is good up to 20,000 cycles
per second. Extra binding posts are provided on
the panel with blocking condensers for use when
it is desired to pass only the a.c. component of a
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signal, yet block out the d.c. As a result of the
d.c. coupling, the positioning controls are instan-
taneous in response. There are no blocking con-
densers of any kind from the d.c. input to the
deflection plate of either amplifier channel.

The sweep oscillator is a conventional 884
thyratron sawtooth circuit, adjustable from 2 to
25,000 cycles per second. Its output is d.c.-
coupled to the horizontal amplifier through a
cathode follower, resulting in a sweep that is
rigidly tied to the output from the sawtooth oscil-
lator. Provision is made for slave-sweep applica-
tions.

The synchronization switch, S;, has three
positions: “internal,” “line frequency,” and “ex-
ternal.” In the ‘“‘internal” position the grid of the
sweep oscillator is connected to the output of the
vertical-deflection amplifier and is thus used
when it is desired to ‘“‘lock’” the sweep to the
signal frequency applied through the vertical
amplifier. The second switch position provides

:
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for line synchronization at the frequency of the
line supplying power to the instrument. Since
this is a pulse-generator circuit, it permits posi-
tive locking of the sweep at any frequency -~
cither submultiples or harmonics of the line fre-
quency. The remaining positidn is for connection
to an external signal source when desired.

‘The operating voltages for all tubes are derived
from a broadcast-receiver type power transformer
and two small filament transformers, with addi-
tional circuits added for the c.r.t. supply. While
the total accelerating potential on the c.r.t. is
over 900 volts, the use of special high-voltage
items has been kept to a minimum.

Connections are provided on the panel for
obtaining 105 volts d.c., 6.3 volts a.c., pulse or
sawtooth output, as well as the usual amplifier
and synchronizing inputs. This permits external
amplifiers, cathode followers, or other auxiliary
equipment requiring small currents to be utilized
with the oscilloscope, thus increasing the versa-
tility of the equipment without unnecessarily
increasing the weight or size.

The tube line-up from input to cathode-ray
tube, including power supply, is as follows:

Vertical input and positioning............. 6J5
Vertical-deflection amplifier............... 6J7
Horizontal input and positioning.......... 6J5
Horizontal-deflcction amplifier............. 6J7
Linear (sawtooth)-sweep oscillator......... 884
Sweep cathode follower and clamper. . .6SN7GT
Cathode-ray tube, 8-inch............... 3AP1
Voltage regulator (4105 volts)........ VR-105

Voltage regulator (—165 volts)
three !{-watt neon lamps NE48
Amplifier power-supply rectifier......... 5V4G
High-voltage rectifier. . .6L6G (diode-connected)
The power requirement is approximately 65
watts at 115 volts, 60 cycles input.

Construction Pointers

The cathode-ray tube is very sensitive to ex-
ternal magnetic fields, so it is necessary to use
care in the arrangement of components, espe-
cially transformers. Although the three-inch
tube has a metal shield, the influence of a heavy
soldering iron placed three feet away can be
detected, so it pays to be rather fussy about parts
placement and magnetic fields in general.

The instrument is built on a 15 X 7 X 3-inch
steel chassis and the general parts layout may
be seen in the photographs, All transformers and
the filter choke are mounted under the rear end
of the chassis as a measure toward keeping all
magnetic fields around the c.r.t. at a minimum.
A steel panel, 8 X 1114 X 1{g inches, is used at
the front end of the chassis for supporting the
screen end of the c.r.t. assembly, terminals, and
the various controls. The other end of the c.r.t.
assembly is supported by a suitably-cut-and-bent
piece of duralumin sheet, thus making the whole
unit rigid.
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The condensers in the sweep-oscillator tank,
74 to (12 inclusive, must be of the low-leakage
type, because the linearity of the sweep is de-
pendent on the quality of these condensers.
Also, it is highly desirable that the input con-
densers, Cys and Ca3, be of similar quality, in the
interests of effective isolation of the d.c. compo-
nent of signals from the a.c. component. Good-
quality tubular paper condensers should be
satisfactory.

The tubes, terminals and controls are logically
arranged for short leads and convenience in use.
Well-insulated wire is used for the internal wiring,
especially in the high-voltage circuits. Signal
wires are kept away from other wires in the inter-
ost of keeping capacitances to & minimum. The
intensity and focus potentiometers, Ror and Ra,
are provided with insulated shafts and are
mounted on bakelite to minimize chances of
breakdown.

The Power Supply

A small broadeast-type power transformer, 7'y,
supplies 340 volts for the amplifier and sweep
circuits through the usual rectifier-and-filter sys-
tem. For the c.r.t. voltage supply, half of the
high-voltage secondary of T's fecds an audio trans-
former, I's, whose secondary is connected back
in series with the secondary of T's to give a result-
ant voltage approximately three times the volt-
age of T4. A 6L6G, with grid, screen and plate
tied together, is used as a half-wave rectifier
which delivers a negative potential (with respect
to chassis ground) of 750 volts after the filter.

The audio transformer, T3, used as a high-
voltage booster transformer, is an old Thordar-
son unit having a ratio of 2 to 1. This one was
found in the junk box, but any good well-insu-
lated transformer should perform. The trans-
former is mounted on & picce of laminated bake-
lite in order to keep the whole unit away from
chassis ground. In testing this part of the circuit,
if it is noticed that the output from the h.v. recti-
fier is low, reverse the connections to one winding
of the audio transformer to obtain proper phas-
ing. It may be necessary to adjust Ra3 in order to
get the correct loaded voltage output, as different
audio transformers vary quite a bit in ratios and

other characteristics. In any case, the value of
this resistance must not be considerably under
10,000 ohms; otherwise things may get hot.

The filter consists of two paper condensers,
(19 and Cay, connected in series, with resistors of
equal value, R4 and Rygs, across each to equalize
the voltage drop. Electrolytic condensers are
unsuitable in this application because of their
leakage current, which to be sure may be only a
few milliamperes, but which taxes the power and
audio transformers. A single condenser of 2 ufd.
may be used here in place of the two shown if its
voltage rating is 1000 or more.

The c.r.t. heater is run from the 2.5-volt
winding of the power transformer. Since this
winding is at some 730 volts above chassis, some
care must be taken to insulate the leads coming
out of the transformer, but it has operated very
satisfactorily. No other tubes are opcrated by this
winding because of filament-cathode insulation
considerations for other tubes. A separate fila-
ment transformer, 7', is used to supply 6.3 volts
to the amplifier and sweep tubes, while another
smaller 6.3-volt transformer, 7T, supplies the
6L6G high-voltage rectifier heater. If a trans-
former with two 6.3-volt windings is available in
the required current ratings, it would be satisfac-
tory and doubtless result in a more compact
arrangement.

In preliminary testing, a load should be pro-
vided since the regulation is poor with a simple

_circuit like this, and the voltage may rise exces=

sively without a load. The check may be made
with Rag set at a rather high value, say 50,000
ohms, and when the load (the c.r.t. resistor net~
work and the neon-lamp voltage regulator) is
connected, the voltage across the filter can be
adjusted to 750. The voltmeter used for measuring
this voltage and others should have a resistance
of 20,000 ohms per volt or better. DANGER—
HIGH VOLTAGE!

A VR-105 tube is used for supplying a constant -
voltage to the screens of the amplifier tubes and
to other circuits. The neon voltage regulator,
consisting of three l4-watt neon lamps connceted
in series, supplies the various cathode-follower'
and biasing voltages. These regulators are indis-
pensable since the feature of d.c. coupling is de-:

¢

Interior view of the 3-inch oscil-
foscope. The horizontal-amplifier 6J5
and 6]7, C19 and Czo, and the 6L6G
used as a high-voltage rectifier are
lined up along the edge of the chassis
in the foreground. The 881, 6SN7,
and VRI105 are in line under the
c.r.t. ‘U'he vertical-amplifier 6J5 and
6J7, C24 and Cazs, and the 5V4G are
along the other edge of the chassis.
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pendent upon maintenance of constant voltages.
The neon lamps must be of the bayonet-base
type or the resistors may be removed from other
types.

The amplifier plates arc directly connected to
the deflecting plates of the c.r.t. The accelerating
anode and the other pair of deflecting plates,
being tied together within the tube, are connected
to a voltage divider on the amplifier power supply
so that a positive potential of 170 volts is sup-
plied. This voltage added to that of the c.r.t.
supply gives a total of over 900 volts for accel-
erating and focusing the electron beam. This
permits economy and the use of readily-available
parts and also makes possible direct coupling,
which will be discussed in connection with the
amplifier. The intensity and focus of the spot
on the screen are satisfactory.

The Amplifiers

The input tube in each amplifier (both amplifiers
are identical) is a 6J5 connected as a cathode
follower so that it may be used in a positioning
circuit. The positioning controls, K3 and R3s, are
used for setting the trace or pattern anywhere on
the screen. This is a great convenience in examin-
ing parts of a greatly-expanded pattern in detail.
The control used for this purpose is placed in the
cathode circuit of the cathode follower with its
movable arm connected to the 6J7 grid and this is
the point where it receives its bias and signal
voltages. There is only slight signal attenuation
across the potentiometer because of the low volt-
age drop across it compared with the compara-
tively high negative voltage supplied by the neon
voltage regulator through the network.

The plate voltage on the 6J7 tube is determined
entirely by the value of the voltage applied to its
grid, other factors being constant. The 170 volts
positive potential to the anode and deflecting
plates of the c.r.t., which is supplied by the voltage
divider, R3s—Rsy, is at the center of the 6J7’s
plate-voltage swing. When the 6J7’s plate voltage
is 170 volts, the deflecting plates involved are
equally charged and the electron beam falls at

. the center of the screen. Of course, when the plate
voltage varies as a function of the signal applied
to the input, the clectron beam is swept over the
screen.

High-frequency compensation is achieved by
proper selection of the value for the 6J7 cathode
by-pass condensers, C14 and Cyz. Ry and R3s ure
primarily for the purpose of providing negative
feed-back at the lower frequencies, down to zero
(d.c.). Having attenuated the gain of the stage

~ somewhat at these frequencies, the condensers are

added to boost the gain at the higher frequencies
to compensate for losses in the plate circuits of the
amplifiers. This results in a substantially flat
frequency response from d.c. to 100,000 sinusoidal
cycles per second. Compensation by the use of
inductances in the amplifier plate circuit was con-
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sidered and experimented upon, but the decision
was in favor of the frequency-selective feed-back
network. Further extension for the frequency re-
sponse was considered neither necessary nor
practical in this case. For instance, the input
attenuators, Rzp and R37, are one-megohm po-
tentiometers which have appreciable internal
capacitance. This capacitance, though scemingly
small, varies over the range of the potentiometer
and results in unpredictable distortion starting
beyond approximately 100,000 cycles per second.
The oscilloscope was designed primarily for audio-
frequency work and thus is very free from dis-
tortion for such purposes.

The value of Cy4 aund Cag is somewhat critical
and its adjustment is best accomplished by inject-
ing a square-wave signal into the input and not-
ing the resultant pattern on the screen, the sweep
being adjusted so as to show it properly. At sev-
eral thousand cycles per second, the by-pass
condenser in each case is adjusted so that the
square wave appears square, with minimized
droop or peak at the leading and trailing edges.
It is surprising how critical this adjustment can
be. It serves as a good example of general square-
wave testing theory. Assuming that the layout
is followed rather closely, the capacitance values
given under Fig. 1 should be entirely satisfactory
for all practical purposes. It is desirable to check
the condensers as taken from stock, beccause
individual capacitances may vary widely from
the marked value.

The VR-105 tube is used for regulating the
screen-grid voltage to both 6J7 amplifiers, pri-
marily to retain the d.c. coupling. As mentioned
before, there are no condensers, coupling or by-
pass, to hamper the frequency response any-
where from zero frequency (d.c.) to 100 ke. or
more. The condenser Co; across the VR tube,
however, is primarily to by-pass the high-fre-
quency signals and prevent a type of cross-modu-
lation' caused by the effect of one amplifier upon
the other. This is a consequence of the inability
of the gas tube to respond quickly to transitory
changes in load current.

The Sweep Circuit

The sweep circuit comprises three tube circuits
which include the 884 gas tube and the two sec-
tions of the 6SN7GT. One section of the latter
is for use as a clamping diode and the other as
cathode follower. The 884 cathode is grounded
through a low-value current-limiting resistor, Rs.
From this point is made available a spike pulse
having an extremely steep wave-front. A panel
connection through S; is provided for this pur-
pose. The pulse may be used for synchronizing
other gear used with the oscilloscope. Also, it
makes a convenient constant-signal source for
testing and aligning receivers. The waveform is so
steep that it is possible to pick up harmonics at
frequencies as high as 15 megacycles radiated
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froma piece of wire a foot long at the panel ¢on-
nection, when placed near the antenna terminal
of a sensitive receiver.

The bias for the 884 grid is obtained from the
neon voltage-regulator circuit through a voltage-
divider network and the value is set at approxi-

mately 7 volts. This is sufficient to cause the.

884 to conduct when the condenser in its plate
circuit charges up to 60 volts or so. Various-sized
condensers on a switch, Sz, provide the coarse
{(step) frequency control while the fine (continu-
ous) control is attained by means of a high
variable resistance, Ry, in the lead supplying
voltage to the sweep circuit.

The clamping diode is used for slave-sweep
applications. For this purpose, a voltage divider,
Ry and Rg, sets the diode cathode bias to some-
thing like 50 volts. Then the voltage existing at
the plate of the 884 (and at the diode plate, also)
is “clamped” or limited to a maximum close to
that value. Since the 884 is unable to break down
by itself because of insufficient plate voltage,
a signal must be applied to its grid in order to
cause it to conduct and discharge the condenser.
Immediately after the discharging, the arc in
the 884 goes out and the condenser charges up
again, all the time delivering a sweep voltage to
the c.r.t. deflecting plate via other circuits.
Once again the 884 plate voltage hits the limit
and stays there until the next pulse hits its grid.
The chief use of this slave sweep (single sweep,
high-spced sweep, fast sweep) is in the observa-
tion of irregular transients and other such high-
speed phenomena that recur at a low rate. For
example, it is possible to have a sweep lasting
1/20,000 second’ and recurring 60 times per sec-
ond portrayed on the screen. For frece-running
sweep, a switch on the panel raises the diode bias
to 105 volts, so that the oscillator operates by
itself.

The output from the sweep oscillator is fed
into a cathode follower to provide isolation from
the input to the horizontal amplifier. This main-
tains d.c. coupling, and permits sweep rates as
low as 2 c.p.s. The resistor network, R and 253,
between the cathode of the cathode follower and
the input to the amplifier, is for the purpose of
setting the sweep signal so that the center of its
voltage swing is at approximately chassis ground.
This is so that, with all controls in normal posi-
tion, the center of the resulting trace may be
about in the center of the screen. A trimmer
condenser, Cy3, is provided for the purpose of
high-frequency compensation — to preserve the
faithfulness of the sawtooth voltage delivered
to the input across the rather high resistances on
the network. Its approximate adjusiment is
accomplished by noting the length of the sweep
baseline on the screen at low repetition frequen-
vies, then making the length the same at the high-
est rate by adjusting the trimmer. Best adjust~
ment is obtained, however, by observing the
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sawtooth waveform on another bscillostope.

A blanking pulse is delivered to the c.r.t. grid
from the output of the cathode follower through
& 50-ppfd. condenser, (6. This serves to blank
out the return trace and so keeps down confusion
in the interpretation of patterns, There is also a
front-panel connection and switch, Ss, to con-
veniently deliver the sawtooth signal to external
circuits.

The Synchronizing Circuit

As mentioned in the introduction, there are
three ways in which the 884 grid may be con-
trolled. External synchronization may be applied
to a panel terminal, internal synchronization may
be obtained from the vertical-amplifier output,
or the 60-cycle synchronization may be obtained
internally from the power line as follows: An NEZ
neon lamp, a high-value resistor, Ry, and a re-
sistance-capacitance differentiating network, g
and R», form the pulse (or trigger) gencrator, and
the. 350-volt half of the power transformer sup-
plies a.c. to this circuit. As the a.c. swings sixty
times per sccond (fifty times per second in areas
of 50-cycle lines) the neon lamp fires and goes out,
alternately. Since there is a potential difference
of some twenty volts betwecen the starting and
the running voltage of small neon lamps, this
abrupt drop is passed on to the 884 grid via the
condenser-potentiometer differentiator ecircuit,
with the synchronizing switch in the power-line
position. With this pulse-type trigger signal it is
wasy to ‘“‘lock” the sweep at any frequency that is
a submultiple or harmonic of the line frequency
— even at a sweep frequency of several thousand
¢.p.s. Sine-wave synchronizing usually results in
severe distortion of the sawtooth signal when
working with harmonics of the line frequency,
or under certain other conditions.

The Input Systems

The vertical-amplifier circuit is provided with
a 20:1- and 1:l-ratio attenuator switch, Sy,
for convenience in reducing high signal voltages
to a value easily handled by the input potentiom-
eter. This too is effective on d.c. as well as a.c.;
the extra terminals with the blocking condensers,
(15 and Cas, provide a means of obtaining a.c.
coupling whenever it is desired to eliminate the
d.c. component.

The horizontal-amplifier circuit, following
standard practice, has a switch, Ss, for selecting
either horizontal input or voltage from the sweep
oscillator. An obvious use for the horizontal input
is for connections to external signals, such as
oscillators, ete., for Lissajou-pattern work, phase-
shift determinations and many other similar-
applications.

A switch, S5, on the panel is provided for-
switching to the panel connection the spike pulse -
from the 884 or the sawtooth signal from the:
cathode-follower output.
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Adjustments

The adjustment of the oscilloscope should en-
tail no unusual difficulties. Set both horizontal
and vertical positioning controls at their mid-
points, the gain controls low, and turn on the
power switch. The VR tube and the neon voltage
regulator should ignite after a warm-up of a few
seconds. Then turn up both intensity and focus
controls until a spot appears on the screen.

If no spot appears on the screen, check the
plate voltages on the 6J7 amplifiers with a vac-
uum-tube or other high-resistance voltmeter
(20,000-ohms-per-volt or so) to sce if they are
quite far from the 170-volt center-point which
is also the potential of the accelerating anode
and other pair of c.r.t. deflection plates. Try each
positioning control and see that the controlled
6J7 plate potential is swung through the center
value of 170 volts or thereabouts. If this cannot
be done, there is something wrong, and the circuit
as well ay the values of the resistors involved
should be rechecked.

A check upon the operation of the c.r.t. may
be made by shorting all deflection plates simul-
taneously to the accelerating anode. After turn-
ing on the power, a spot should appear on the
screen; if not, check the c.r.t. cizcuit and see also
that —750 volts is being applied. In this connec-
tion, it cannot be too strongly emphasized that
high voltages are involved and that extreme care
should be taken in handling the internal circuits.
There are potentials exceeding 1100 volts between
some points.

At a convenient time during the construction,
the voltage at the c.r.t. heater terminals should
be measured with a good a.c. voltmeter (with all
high voltages off, of course) and it should be close
to 2.5 volts. If necessary, use a series resistance
of suitable value to bring it to 2.5 volts, in the
interests of getting maximum tube life.

Needless to say, the intensity of the spot on the
screen should be kept down and never permitted
to become so bright that there is danger of possi-
bly burning the screen.

For the final touch, & wood cabinet with Ma-
sonite panels is used. The pancls were sandpa-
pered and rubbed with stain, then with Johnson’s
wax, so the appearance is finished.

Applications

The instrument may be used in the usual ways
for the observation of various phenomena such as
«istortion in amplifiers, key-clicks and hum on
rradio-telegraph signals, and others. Such uses are
«covered in various articles and books, and a little
.study of oscilloscope techniques as presented in
:these publications is strongly urged if only in the
.interests of impressing upon the prospective user
the limitless possibilities of that wonderful device
«called the cathode-ray tube.

The d.c. amplifiers have proved extremely use-
.ful in investigations involving d.c. componcnts of
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Bottom view showing placement of transformers at the
rear.
signals, which may be as important or even more
so than the commonly-encountered a.c. signals.
For example, with suitable input circuits, the
oscilloscope may be connected directly to the
plate of an audio amplifier. Then the values of
both the a.c. and d.c. components are portrayed
upon the screen in relation to each other, and
adjustments may be readily checked by observa-
tion of the pattern on the screen. The operating
point of the amplifier under check may thus be
adjusted precisely for optimum performance. The
deflection sensitivity of either amplifier, with the
gain controls set for maximum sensitivity, is such
that the potential of a flashlight cell (114 volts)
deflects the pattern along the axis approximately
one inch on the screen. This oscilloscope is in
effect an a.c.-d.c. vacuum-tube voltmeter with
a two-dimensional graphical indication in the
form of patterns on the phosphorescent screen.
Specific applications involving pulses and slave
sweep will be apparent to the thoughtful user.
As is well known, the applications of pulse tech-
nique are numerous and have resulted in two
miracles of electronic science; namely, radar and
loran. The instrument herein described was de-
(Continued on page 186)
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DECEMBER CALENDAR

The December issue of the ILA.R.U. Calendar
reports the endorsement of an agreement with the
[Tnited Nations in pledge of mutual support and
codperation, the terms of which were previously
transmitted to each member-society and fully
chronicled in @ST for June, 1947.

It is further reported that Union membership
has been granted to the Chinese Amateur Radio
League, the Radio Club de Chile and the Radio
Club Paraguayo as member-societics for China,
Chile and Paraguay, respectively. The Head-
quarters was pleased to express, on behalf of the
other members of the Union, sentiments of con-
gratulations and hearty good wishes.

Because of failure to report any postwar ac-
tivity, the Calendar advises, the Fzperimental
Radio Society of Egqypt has been suspended. The
I'slenzkir Radio Amatorar, Icelandic society with
headquarters at Reykjavik, has been proposed
for Union membership.

The Calendar reports progress of Union affairs,
including a recapitulation of the U.N.-LLA.R.U.
agreement, Union activities at the Atlantic City
conference, number of WAC certificates issued
and various publicity projects undertaken.

CHILE

The Radio Club de Chile, newly-admitted mem-
ber-society, has inaugurated the publication of an
informative bulletin for its members. The initial
issue is interestingly divided into departments re-
lating to various phases of amateur radio and a
gection for items of general interest, the latter
voicing a plea for 'phone amateurs to avoid using
14,000-14,100 and 28,000-28,100 ke. Also re-
ported arc the results of the traffie-handling con-
test of 1947,

BAND PLANNING

Recognizing that the division of amateur fre-
quencies between telegraphy and telephony, be-
cause of the nature of radio, is of international
concern, the Radio Society of Great Britain pro-

poses an endeavor to consolidate views of the
various European I.A.R.U. societies into a con-
crete regional band-division plan as an integral
part of future international band planning.
R.S.G.B. expressed the hope that this initial move
may lead to uniformity in the matter of sub-
allocations for ’phone and c.w. in the European
region.

CZECHOSLOVAKIA

The calls of 16 OK amatcurs have been im-.

mortalized as ‘‘forever silent keys.” These men
died in German concentration camps in which
they were confined because of their activities in
resisting German occupation. As a permanent
tribute to the heroism of the original licensees,
the OK calls 1CB, 1GU, 1JV, 1PZ, 1RO, 1RX,
1VK, 1YB, 2AC, 2AH, 2BA, 2HL, 2KE, 2LS
and 2PP will never again be issucd by the Czecho-
slovakian licensing authority.

ARGENTINA

Effective January 1, 1948, a new system of
amateur licensing was set up in Argentina by the

General Administration of Mail and Communica-

tions.
Amateur licensees are now divided into three
classes: The first class is comprised of amateurs

who held licenses during and before 1941 and who .

are now at least 35 years of age. Also eligible for

this class are those who successfully pass an en- !

trance examination consisting of a code test of
ten w.p.m. in plain Spanish language and ques-
tions relating to amateur regulations and general
technical matters including propagation and
operation and adjustment of an amatcur station,
both ’phone and c¢.w. Amateurs in this class arc
privileged to use all frequency bands allocated to
the amateur service.

Those who were licensed prior to January 1,
1948, but who were not otherwise cligible for first-
class licenses comprise the sccond class of ama-
teurs. The entrance examination for second-class
amateurs i essentially the same as that for first
class except that the code test is omitted.

(Continued on page 126)

Jewell Knoth, TG9JK, and Ralph Cozad, ex-TG9RC,
both of whom are well known in the DX fraternity,
look things over at the entrance to the airport at
Guatemala City.
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Hints ==« Kinks |

For the Experimentera... '

ELIMINATING BACK-LASH IN
BC-348 RECEIVERS

ACK-LASH in the tuning mechanisms of the
1) BC-348 series recceivers can be eliminated
by slight adjustment of the screws that mount
the tuning condenser. The holes in the bracket
on the condenser are sufficiently large to allow
the condenser to be moved far enough to take up
the back-lash. It is only necessary to loosen the
serews on the dial end of the condenser mounting
bracket and the subpanel casting. Twist the
screwdriver blade until the slack in the gears is
taken up, and then retighten the mounting
screws. -~ Kenneth A. Jenkins, W60Y M

SHIELDING KINK

TN some instances, such as in a high-gain audio

amplifier, it is desirable to shield an individual
component to reduce hum. A very effective shield
can be made from the metal case of a discarded
fluorescent-light “starter’” by removing the glass
tube and condenser found inside and mounting
the component inside on the terminal lugs. The
result is shown in Fig, 1.

B> Connections

1
o
Y

2

&,
Terminal pins for

external connections

Fig. 1~ An effective method of shielding an indi-
vidual component. The case of a burned-out fluorescent-
- light “starter” is used as shown.

The assembly can then be grounded .to the
amplifier chassis by means of a cable clamp, or by
drilling a hole in the top of the can and mounting,
with a 6-32 screw. The outside connections can be

made with shielded wire to insure complete

isolation,
......... G. W. Jerguson, W4IJI

AVOIDING FROZEN FISTS

Wrm wintertime upon us we begin to hear a
great deal of stiff-arm and frozen-fist c.w. Few
shacks are adequately heated, and though the
operator may be comfortably dressed, his fingers
may still become too numb and sluggish for deft
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work on a key. A mitten is hardly practical.

The solution is an ordinary gooseneck desk
lamp, bent close down directly above the hand.
A 40- or 60-watt bulb at a distance of six to eight
inches soon spreads a pleasunt warmth from
wrist to fingertips. The lamp will give a good light
for log and notec pad besides keeping your fist
from ‘‘freezing.”’

— 4. F. Scotten, W6ZMZ

ANOTHER 2-METER BCI CURE

VERY stubborn and acute case of 2-meter BCI
was eliminated entirely by a simple yet ef-
fective method. Ninety per cent of the interfering
signal was found to be entering the broadcast
receiver (one of the midget variety) via the a.c.
power line. The remaining ten per cent was found
on the twenty-foot wire that was being used as
an antenna.

Three r.f. chokes, each made of 45 turns of No.
17 enameled wire, 34 inch in diameter, were used.
One was inserted in each side of the a.c. line, one
at the power switch and one in series with the
plate of the rectifier tube. These chokes were
mounted under the chassis in the clear on stand-
off insulators. The third choke was mounted
directly on the antenna input terminal, and con-
nected in series with the antenna.

Any form of insulation used to cover the
chokes, such as friction tape or spaghetti tubing,
will reduce their effectiveness.

----- -~ Clarence (. Jeffers, W1LZR

THE 836 AS A HIGH-LEVEL
SPEECH CLIPPER

TN the article “More -on Speech Clipping” in

the March, 1947, issue of QST, the writer
showed an 866 used as a high-level speech clipper
and stated that ‘. .. careful checks indicate
that the performance is as good (with the 866)
as with a high-vacuum rectifier.” The 866 was
used principally because it was inexpensive, and
could be used with a standard filament trans-
former.

Further investigation has shown that the
high-vacuum type is more desirable, because
under certain unfavorable conditions, such as
location of the clipper tube in a stray r.f. field or
in a region of high ambient temperature, there is
a considerable slowing-up of the deionization
time in the gascous rectifier which impairs its
performance. The splatter suppression is still
noticeable, but is not nearly as effective as when

(Continued on page 1£8)
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FEBRUARY 1923 QST recapitulated in staccato
fashion the numerous history-making events
of late 1922:

Three hundred and sixteen diffcrent United -
States and Canadian amateurs heard in Europe, the
signals being reported from Britain, France, Hol-
land, and Switzerland.

British and French amateur signals heard in the
United States for the first time in history.

An American amateur station puts 14 messages
across the Atlantic to England without a repeut.

West Coast amateur signals heard in Chinese and
Japanese waters.

Amateur radio had at last decisively attained
international stature! . . . and on‘‘200 meters.”
It was the Editor’s pleasant duty, this issue, to
chronicle in detail these many accomplishments.

The ARRL Third Transatlantics — arranged
by Traftlic Manager Schnell in codperation with
an RSGB committee headed by Mr. Philip R.
Coursey and a French Transatlantic Test Com-
mittee led by Dr. Pierre Cérret — saw all U. S.
districts represented among the 300-odd calls
heard in England and on the Continent during
the transmitting period. Outstanding telegraph-
ing stations getting across were 1BET, 1XM,
1ZE, 2AWF, 2AWL, 2LO, 3HG, 3XM, 32ZW,
8AQO (most consistent) and 8ATU, while three
radiophones, 2EL, 2XAP and 2ZK also made the
grade. Spark? — not a station reported! Particu-
larly impressive is the solid reception by Mr.
Burne, British 2KW, of 14 messages transmitted
to him blindly by Irving Vermilya, 1ZE. The
listening period of the Tests did not pay us such
fancy dividends, however, heavy QRM irom
noncodperating stations on this side raising havoc
with our simple regenerative detector-audio re-
ceivers, Final a.nalyms shows 20 Americans report-
ing a total of three Europeans — RSGB’s 5SW,
British 2FZ, and Leon Deloy’s French 8AB.

The vast expanses of the Pacific are no longer
an impregnable barrier, either, this issue gleefully
reports. Hurtling toward Asia and new interna-
tional horizons, the transmissions of West Coast
6ARB, 6CC and 7SC were logged aboard a ship
off the coast of Japan, while another maritime
source reports reception off the coast of China of
6CC, 6KA, 6NX and 6ZZ. Real champs, 6KA and
6ZZ— their signals were also heard in Europe dur-
ing the Transatlantics!

If any amateur had time for technical reading
in these exciting days, he could find enlightenment
this issue fromm Leon W. Bishop’s (1XP) prize-
winning paper, *‘C.W. Reception with the Super-
regencrator,” from W. B. Schulte's ‘*Hours of

(Continued on page 136)
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Annual ARRL DX

Contest

C.W.: Feb. 13th-18th, Mar. 12th-14th;
‘Phone: Feb. 20th-22nd,
Mar. 19th-21st

Amateurs everywhere are invited to take
part in the 14th Annual ARRL DX Com-
petition. There will be two week-end pe-
riods devoted to c.w. participation and two
to 'phone. Engraved medallion awards
will be given to the highest-scoring c.w.
and ’phone stations for each country and
vach continental U.S.A. and Canpadian
ARRL scction entercd in the contest.
Operators outside the U. S. and Canada
will attempt to work as many W, K and
VE stations as possible. Exchange of serial
numbers will be rcqmred Complete rules
and details on scoring appear on page 50
of January QST.

The contest periods will be divided for
¢.w. and 'phonc as follows: first ¢.w. period
will begin on Feh. 13th at 7:01 p.m. EST
{0001 GCT Feb. 14th) and end on Feh.
[5th at 6:59 p.m. EST (2859 GCT Feh.
15th). The second c.w. period will be
scheduled during the same hours from
Mar. 12th to 14th. The first 'phone period
will begin at 7:01 .M. EST on Feb. 20th
{0001 GCT Febh. 2ist) and end at 6:59
p.M. EST Feb. 22nd (2359 GCT Fcb.
22nd). The second 'phone period will be
scheduled during the same hours from
March 19th to 21st.

Though not necessary for entry in the
contest, ARRL will supply convenicnt re-
port forms upon request. You may make
up your own forms following the sample
shown in last month’s complete contest
announcement.

If you are located in mainland U.S. or
Canada, here is your chance to enjoy the
thrill of long-distance contacts with the
rest of the world and to compete for the
attractive medallion awards. There will
also be the opportunity to work new coun-
tries for the DXCC and other awards. If
you are located outside the U.S. and Can-
ada, you likewise have the opportunity to
compete for an award and to pick up
states for WAS or Canadian provinces for
a WAVE award. It should be lots of fun
for all participants. Be on hand for a DX
wontest that is expected to be the biggest
and best yet!

QST for




5 TheWorld Above 50 Me.

CONDUCTED BY E. P. TILTON,* WIHDQ

oRr 50-Mec. men, at least, the closing weeks of
F1947 were a period of frustration. After pro-

viding almost daily openings, many of them
good for several hours of international DX work
on 50 Me., the m.u.f. dropped in December just
low enough so that, day after day, it looked as if
the band might open, but all too often it just
wouldn’t quite make it.

There were a few Fo openings. The series of
trans-Atlantic contacts broke off on December
1st, and no signals were heard across the Atlantic
in either direction again until Dec. 18th, when
G5BY worked W8MVG and heard WRCMS. On
the 14th, W7BQX, Sequim, Washington, worked
W4IUJ, West Palm Beach, and W4EID, Jack-
sonville, Fla., and W6BWG@G, San Gabriel, Calif.,
worked W2BYM. A few minutes after this QSO,
at 11:20 a.m., WBBWG heard W7ACS/KH6
coming in off the back of his beam. Swinging the
array around, he established contact, his second
with the Islands — this with 5 watts input. Gene
was having quite a time of it that day, his Main-
land contacts including W6s GGM, QFT,
BWG, AMD, ANN, NAW, OB, UXN, and
W7ERA and W7FFE, the first Pacific DX worked
from Oregon. W7ACS/KHS6 also heard W5S5ELL,
Albuquerque, New Mexico; and he was heard by
W@BDQ, Lincoln, Neb., during the contact with
W7ERA. On Dee. 21st, W7BQX had contacts
with W4EID, W30R, and W2AMJ,

Daily checks with G6DH, G5BY and others
showed the m.u.f. along the North Atlantic path
to be running close to 50 Mc. frequently during
the month. G5BY heard signals as high as 49
Me. almost every day, and your conductor heard
numerous signals from the European direction as
high as 49.8 Mec., but no amateur signals what-
ever, though G5BY was making test transmis-
sions at peak times. A report from F8YZ, Nancy,
France, received via F8ZF and G6DH, says that
a number of W signals were heard on 50 Me. on

* V.H.T. Editor, @QST.

¢

This array is used by PAGUN, Eindhoven, Holland,
to work DX on four bands. The two top sections arc
similar 4-element arrays, their lengths adjusted for 58
and 50 Mc. The large job is a 6-element 10.-meter array.
which is convertible to a 3-element 20-meter system by
means of remotely-controlled relays.
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the 24th and 25th, but further details are lacking
as we write.

As in past years, December produced a goodly
number of sporadic-F openings. This sort of
thing, which may be expected each winter during
a period of about three weeks either side of the
shortest day in the year, started on Nov, 30th.
Shortly before noon, while most of the gang in
the East were still working Europeans, W9s and
f)s appeared, and the East Coast had the novel
experience of being able to choose between two
types of DX for the next thirty minutes., The
band was open for K, skip in various parts of the
country on Dec. 4th and 7th. The evening of the
11th provided a nice north-south opening, with
Florida and Alabama W4s renewing acquaint-
ances with friends in W1 and 2. There was an
opening between W9 and W4 and 5 on the 15th,
and there were additional east-west affairs on
the 20th and 24th. The afternoon of the 27th
was the occasion of a two-hour session of north-




south work in the FKast and Middle West, and
the same paths were active again during the
evening of the 29th.

All this seems to indicate more than a normal
amount of sporadic-¥ skip for December, con-
tinuing the trend of almost daily activity ob-
gerved during the summer period. Further evi-
dence of abnormal conditions is reported by
WA4EID, Jacksonville, Fla., who worked W7QLZ,
Phoenix, Ariz., at 9:39 p.m. EST on the 20th.
This is the first instance of ‘“double-hop” K,
ever reported in the winter months. W5AJG,
Dallas, Texas, at almost midway along the path,
was S59-plus in Jacksonville at the time.

Interest in 50-Mc. work was helped along con-
siderably in Australia and New Zealand during
December by frequent sporadic-E contacts be-
tween the two countries. This is their summer
season, December being comparable to our June
in propagation characteristics, and the VKs and
ZLs have been having quite a time for them-
selves. The big doings have been the subject of a
major portion of their 10-meter QSQs with Ws,
and a little nightly listening on the low end of
10 has made it obvious to us that the boys ‘‘down
under” are taking to 50 Mec. in ever-greater
numbers,

Prospects for #3 DX in the coming months
are the subject of considerable difference of opin-
ion. G6DH is confident that January, February
and March will see a revival of international
50-Me. work. The prediction charts indicate
that the m.u.f. will reach 50 Mec. on paths such
as W4 to South America and Europe to South
Africa, but the North Atlantic path doesn’t look
too promising. DX should be workable along
east-west paths near Latitude 20, both north
and south of the equator, and the KH6-J9 path
may be open again. Good news from MD5SKW:
VU2CQ, Bombay, India, is now on 50.028 Mc.
regularly. Asia — at last! Then, too, it should be
remembered that the m.u.f. across the North
Atlantic went very close to 50 Mec. on peak days
right through last winter. It will bear careful
watching again this year.

Summary — V.H.F. Marathon of 1947

With soine regret we ring down the curtain on
the V.H.F. Marathon, final results of which ap-
pear herewith. This contest, originated in 1940,
has had a wide following, and it has provided us
with much useful information on band occupancy
and activity. But a glance at the final summary
printed herewith will show why it is being dis-
continued — use of our v.h.f. bands has reached
# point where it is virtually impossible to con-
tinue such an activity. Just get out your QST
file and compare the 1947 scores with those of
any previous year!

As in 1946, the highest score was run up on
{44 Mec. Jim Kmosko, W2NLY, South Plainfield,
N. J., shattered all previous records, working
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S03 different 2-meter stations, for a total score
of 7358 points! In addition to these feats, which
woun for him the medallion award for the highest
144-Me. score, Jim tied with W3HWN for the
medallion award for most states worked on 144
Me., won the certificate award for the highest
score in his ARRL section (Northern New Jer-
sey), and was three times winner of the monthly
certificate awarded to the high scorer in each re-
porting period! Nearness to the New York area,
with its almost limitless reservoir of 2-meter
activity, was a factor in this record, to be sure,
but there were other important considerations,
They included a fine rig (a 100-watt job multi-
plying from a 2-Me. crystal oscillator, swhich
could be reactance-modulated for narrow-band
f.m.), & high-gain array — the famous ‘“Antenna
That Multiplies by 50’ described recently by
W2NLY in QST, u sensitive home-built conver-
ter, and (this is what really does it) consistent
daily activity on the band.

A similar brace of awards was won by Doc
Farrar, W1CLS, Waltham, Mass., high man in
the 30-Me. section. Using a pair of 4-125-As
running 250 to 400 watts input, feeding a 4-ele-
ment 0.2-wave spaced array which had a second
similar one stacked a half-wave below it during
the summer months, and a home-built converter
having two tuned r.f. stages, WICLS worked
378 different stations on 50 Mec. for a total of
7320 points, His total of 44 different states for
the year was equalled by no other Marathon
entrant. His point score was more than twice
that of his nearest competitor in the Eastern
Mass. Section. W1CLS also set another mark in
the 1947 Marathon — his score for the 10th
period, 2664 points, was the highest one-month
total ever recorded in the history of the Mara-
thon. Doc was the 50-Mec. winner by no very
wide margin, however, impressive 50-Mec. scores
being turned in by W60VK, W2AMJ, W2BYM
and W9ZHL. Leader, through most of the year,
was W9ZHL, Terre Haute, Ind., who was in
there pitching every day. It is interesting to note
that he made 358 contacts on 50 Me., most of
them by sporadic-E skip. There were very few
stations being heard anywhere in the Middle
West that were not worked by W9ZHL, and only
the lack of more #2 DX (which swelled the totals
of 50-Mec. stations on both coasts) prevente
him from coming out on top.

There was an appreciable amount of 235-Mec.
activity in the 1947 Marathon, Alex Knights,
W2DZA, Teancck, N. J., leading in this depart-
ment with 14 different stations worked for a
total of 160 points. W2NLY found time in be-
tween his 2-meter contacts to work 10 stations
for second place in the 235-Me. column.

Some other noteworthy points in connection
with the 1947 Marathon included the work of
W7ACS/KH6, Pearl Harbor, who worked 40
different 50-Me. stations, two of which (JOAAK
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and VK5KL) were record distances at the time.
He is the only 50-0Mec. man in the Islands to have
worked the Mainland on 50 Me. to date. W6-
BWG, San Gabriel, Calif., with 150 stations in
13 states and Hawaii worked on 50 Me., would
not merit special mention were it not known that
all these contacts were made with & maximum
of 5 watts input, and without the use of other
bands for ‘promoting’’ contacts!

W8WJC and WSUKS ran up fine scores on
144 Me. Using high power, tremendous antenna
arrays, and highly-scnsitive receivers, these
fellows shared with W4FJ and W3EKK/1 the
distinction of having rendered obsolets the time-
honored Marathon scoring system. They have
the mixed satisfaction of making a mere 20 points
for several 144-Mec. QSOs beyond the 500-mile
mark, when those between 250 and 500 miles
were good for 50 points each! These “over 500"
contacts on 144 Me. serve to show how times
have changed — when the Marathon scoring sys-
tem was devised nobody had any idea that such
distances would be covered on any v.h.f. band
but the lowest, so the point scoring was adjusted
with the peculiarities of that band in mind.

2-Meter News

Once again, correspondence relating to 144 Me.
is conspicuous by its absence in the file from
which this department is compiled. This does
not mean tha<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>