


LINEAR STANDARD
High Fidelity 1deal

HIPERM ALLOY
High Fidelity . . . Compact

ULTRA COMPACT
Poriable . . . High Fidelity

OUNCER

Wide Range . . . 1 ounce

COMPONENTS FIR EVERY APPLIGATI

SUB OUNCER
Weight Y5 ounce

COMMERCIAL GRADE
Industrial Dependability

SPECIAL SERIES
Quality for the "“Ham"

POWER COMPONENTS
Rugged . . . Dependable

VARITRAN
Voltage Adjustors

MODULATION UNITS
One wott to 100KW

VARIABLE INDUCTOR

Adjust like a Trimmer

TOROID HIGH Q COILS
Accuracy . . . Stability

TOROID FILTERS
Any type to 300KC

MU-CORE FILTERS
Any type 4 — 10,000 cye.

EQUALIZERS
Broadcast & Sound

PULSE TRANSFORMERS

For oll Services

SATURABLE REACTORS

Power or Phase Control

PLUG IN ADAPTER
Impedance Matching

FOSTERITE
Grade 3 JAN Components|

CABLE TYPE

For mike cable line

VERTICAL SHELLS

Husky . . . Inexpensive

REPLACEMENT

Universal Mounting

STEP-DOWN

Up to 2500w , .

. Stock

LINE ADJUSTORS

Match any line volt

CHANNEL FRAME

Simple Llow cost



@ THE KEN-RAD 12AY7 MINIATURE—
A REAL CHAMPION, WITH STANDOUT

12AY7
MEDIUM-MU
TWIN
TRIODE
Filament voltage 6.3 v, 12.6.v
Filament
current .3 amp, .15 amp
Plate voltage 250 v
Plate current 3 ma
Amplification factor 40
Grid bias —4 v
Transconductance
1,750 micromhos

FOR KEN-RAD QUALITY
LOOK BEYOND THE DATA SHEET!

QUALITIES OF DESIGN!

HEN building a high-gain, low-level amplifier,
vour guard must be up against hiss, hum, and
microphonics — the “unholy three” in audio circuits.
You're safer from these bugaboos if (1) your circuit
is properly designed, (2) you have the right audio-

amplifier tube,

Selection of the latter narrows down quickly to
the Ken-Rad 12AY 7 — the pace-setting new miniature
specially developed by Ken-Rad and General Electric
designers to reduce the noise by-products in audio

amplification.

In originating Type 12AY7 with its low-noise and
low-microphonics character, a miniature-tube design
was chosen not alone because miniatures are modern,
but because small electrodes mean low mass . . . and
low mass aids in reducing microphonic output.

The result is a compact twin triode with a place to
itself in the ham’s list of tubes for early application
...a new miniature to give your rig new clean signal
characteristics.* Ask your Ken-Rad distributor or
dealer to show you the 12AY7. Study how this finely
engineered tube is built. Here are quality of design
and quality of manufacture, the two combining for
topnotch audio-amplifier performance!

*Illustrating the kind of amplifier which can be built with
the 12AY7. a recent article in the trade press describes a
wide-frequency-response amplifier using 3 of these tubes
with a harmonic-distortion figure of only 14 of 1 per cent,
and the average noise 87 db down (from a -2 dbm level).

182°HA27

KEN-RAD

PRODUCT OF B[NERAL‘ELEGIRiC COMPANY

Schenectady 5, New York



How does
the 79A-1
o on
$$3C7

RAYMOND F. HOFFMAN, W5NRP,
HAS FOUND OUT “FROM THE

OUTSIDE LOOKING iIN.”

HE WRITES: “I have been meaning to
write this letter for about the last six
months but have never quite gotten to it.
During this time I have had my transmit-
ter on SSSC and quite recently have put
it on the twenty-eight megacycle band.
As you may well imagine, I talk to myself
on many of my contacts because of very
bad receiver stability on ten—much more
so than on twenty, and that was bad
enough.

“I have kept a fairly accurate log of
the receivers used on the other end and
although I cannot say that Collins 75A-1’s
are in the majority, they certainly have

had the least amount of trouble by a very
large margin. I have never yet had a
Collins user who was not able to copy the
SSSC signals and do a good job of it.

“Quite recently on ten I had a contact
with a man using the 75A-1. We talked
for about twenty minutes on SSSC and
at the end of the contact he noted the
fact that he HAD NOT TOUCHED
THE RECEIVER.

“You know that your receiver is good;
perhaps you might like to quote a satis-
fied user in a new sense of the word. I
find a great deal of pleasure in ‘using
the other man’s 75A-1°.”

NOTE: If radio is also your business, look to Collins for very high performance in

broadcast station equipment, and airborne and ground station radio

communication gear.

FOR SUCCESS IN AMATEUR RADIO, ITS .

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, New York 18, N. Y.

458 South Spring Street, Los Angeles 13, Calif.
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hallicrafters

15-in. Custom Installation TV

150 sq. in.
picture

MODEL T-69

i

complete with
15-in. tube

A new chassis, specially designed
for big picture-tube operation.
Completely aligned and tested.
Regular RMA 90-day guarantee
applies to all parts. See your
local parts distributor for details.

© Send for folder of original ®
custom-installation designs There is vital need in the Armed Services for young
by Hallicrafters. men with professional skill, particularly physicians

and dentists. For information write to the office of
the Secretary of Defense, Washington, D.C.

the hallicrafters co.

4401 WEST FIFTH AVENUE » CHICAGO 24, ILLINOIS

Sole Hallicrafters Representative in Canada: Rogers Majestic Limited, Toronto, Montreal.
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QSY is as easy as pie! Yes, the Crys-
tal Shifter illustrated above gives you
INSTANT SELECTION of as many as
eleven crystal controlled frequencies
within a 100 kc. or so range on phone
. « « without removing excitation, turn-
ing off plate current, or retuning of
transmitter stages...without danger
of getting out of the band . . . with posi-
tive knowledge of where you are ALL
THE TIME! You can build this PR
Crystal Shifter in a half hour or less
with a soldering iron and a pair of
pliers. You can follow the construction
easily from the above photo. Compo-
nenis needed are: Centralab 11 posi-
tion rotary switch assembly No. 1402;

eleven (or less) Cmch No. 9827 smgle
crystal sockets; a length of No. 12 tin-
ned copper wire: a Mosely 75-5 adap-
tor plug: a piece of 300-ohm Twin-
lead: and a group of PR Precision
Crystals. Use PRs you now have and
add more frequencies as you want to.
Mount the completed assembly on the
front panel, plug into your crystal
socket and you're ready to flit from
frequency to frequency at will! It oc-
cupies less than 32 inches of panel
space. Many 10 meter phone men are
already using the Crystal Shifter.
Make it! Try it! — Petersen Radio
Company. Inc., 2800 W. Broadway.
Council Bluffs, Ia.

H%rmt})’{xxch&sci}l}.atorblldeugeigr
S l'alB ug. mopile o o
CAVSTALS METE £ igh activit; Heavy drive
\/ 10 RS w‘x)tr;:out gamage i our specmsl cir-

PR ’l‘ype Z-5. cuit

CRYSTALS

Harmonic oscillator. Low drift.
High activity. Can be keyed in
most circuits. High power output.
Just as stable as fundamental! os-
cillators ................ $3.75

20 METERS
PR Type Z-8.

40, 80 & 160
METERS
PR Type 2-2.

Rugged, low drift fundamental os-
cillators. High activity and power
output with maximum crystal cur-
rents. Accurate calibration. .$2.75
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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
month (for preceding month) direct to the SCM, the udministrative ARRL ottficial clected by members in each Section.
Radio Club reports arc also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and O3S, Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, all amateurs

are invited to join the ARRL Emergency Corps (ask for Form 7).

Eastern Pennsvivania WIBES Jurry Mathlq 623 st A (zlenside Gardens
Alaryland-Delaware-13.C, WABW'T b pa W. 132 Tennessce A‘e‘, N.E, Washington 2, D, C.
southern New Jersey /2 " G \.V: (Bill) l.unnell 22 Wyoming Ave, Audubon
Western New York W2PGT Harding A. Clark 753 Westmoreland Ave. Syracuse 10
Western Vennsylvania WJ3IKWL Ernest J. Hlinsky 509 Beechwood Ave, Farrell
CENTRAL DIVISION
Mllinois WYEV | Lloyd E. Hopkins 27 Lynch St, ¥lgin
Indiana WOFSG Charles H. Conway 35 College Ave. Indianapolis 5
Wisconsin WOROM Reno W. Goctsch 029 5. 7th Ave. Wausau
DAKOTA DIVISION
North Dakota WOAGZIY Paul M. Bossoletti 204 Polk St Crrand Forks
South Dukota WOANGM 1. 5. Foasberg 509 Idaho Ave., S.E. Huron
Minnesota WORA Jol hu B. Morgan, 1411 Summit Ave. St. Paul 5
DELTA DIVISION
Arkansas WSI1C Marshall nggﬂ Danville
I.ouisiana WSVT W, \\lemson. ir. Room 313, JLI}'Lrsou Haotel  Shreveport
Alississippi W3IDLA . C.Wwal 2406 Kelly S¢, ulfport
Tennessee W4T Vard Buhrman 1000 Overlook Ave. C-hattanooga
GREAT LA KES l)lVlSION
Kentneky W4 DA W, Alco 155 St. Mildred’s Court Lianville
Michigan WEAQA Robert B, Lnop(-r 132 Gmld St., N.W. Grand Rapids
©hio WEWZ Dr. Harold E. Stricker 247 W. 5th St. Marysville
. lUNDSON DIVISION
ffastern New York W2EQD Fred Skinner 500 Wolfs Lane Prelham 65
N. VY. ., & Long Island W2KDC Charles Ham, jr. 200 Harvard St, Westbury
Northern New fersey W2ANW Thomas J. Lydon 190 Mortimer Rutherford
MIDWEST DlVISIOl\a
Towa wapp \William G. avis Mitchellville
Kunsus WRICV Earl N. Johnston (124 kooqevclt Topeka
Missouri wWoren Ben H. Wendt ) 1 North Kansas City
Nebraska WORQK William T. Gemmer 1708 West 6th St. North Platte
NEW EN(‘LAND DIVISION
Connecticut W1VB Walter L. Glover Glover Ave. Newtown
Maine wWivv Manley W. Haskell 15 Hemlock St. Portland
Fastern Massachusetts WIALP krank L. Baker, jr. 21 Atlantic St. North Quincy 71
Western Massachusetts WIAZW Prentiss M. Isaxlcy 62 Dexter St. Pittsticld
New Hampshire AOQ Crilman K. Crowell 1S Academy St. Concord
Rhode Island WICIH Roy B. Fuller 17 Tedge Road Kast Greenwich
Vermont WINLO Burtis W. Dcan P. O. Box 81 Burlington
. . NORTHWESTERN DIVISlON
Alaska KL71G Charles M. Gray x 1237 Douglas
idaho W7IWuU Alan K. Ross zl(JS Irenc St. Boise
Nontana W7Ls(rN Fred B, Imtm;z(r 328 Central White-fish
Oregon WIMQ J. E. Rode 519 N.W. Ninth Pendleton
Washington W7ACF (.‘,Iiuord C avanaugh Routc 1 Auburn
PACIFIC DIVISIO
Hawaii KH6H]J Dr, Robert Katsuki le7 Wllhelmma Rise Honolulu 17
Nevada WICX N. Arthur Sowle Box 2 eno
Santa Clara Valley Wi ORPT }Roy E. Pinkham 1061 n-monr. St. Santa Clara
E WoTl Horace R CGreer 414 Fairmount Ave. ©Jakland 11
WONILL Samuel C. Van Liew 215 Knowles Ave, Daly City
3 \WOZF Ronald G. Martin 2038 13th St. \dr‘mrnuuo 14
I'hilippines KALAL Al/Sgt. Stanley J. Gier  14th Communications Sqdn. San Francisco, Calif.
y Command, AY’O 74, c/o ‘ostmaster
Sun Joaquin Valley \WOFKL Ted R, Souza 3515 Home Ave. Fresno 1
'ROANOKE DIVISION —
North Carolina W4y Wortm ¢/0 Duke PPower Co. Charlotte 1

South Carolina

YR W, J.
:tuun:/Al\'(. Tod l-enzuﬂon
Vie

ATLANTIC DIVISION.

,54”2 Rosewood Drive

Columbia 25

Virginia tor C. Clark Annandale
West Virginia WRJM Tronald B. Morris 403 Homc St. Fairmont
. {O(,l\Y M’OUNTAIN DIVIS .
Colorado WaLOzZ AW 1939 Ilmta St. Denver 7
iItah-Wyoming WINPU Alvin M Phxlh ps RIFD 2 Ogden, Utah
SOUTHEASTERN DIVISION.
\labama WVAG W Dr. Arthur W. Woods 411 Woodward Bldg. Birmingham
stern Klorida VIFWZ John W, Holllstv-r 3800 Springficld Blvd, Jacksonville
«rn Florida WADAO Luther M, F W. Romana St. Pensacola
Cueorgia 4D X1 Clay Grifin’ 7 Athens Ave.,, S.W, Atlanta
West Indies (Cuba-P.R.-V.L.) KP4RKD Tverett Mayer . O. Box 1061 San Juan § - RA
Canal Zone KZSAW Everett K. Kimmel Box 204 Gumboa, C.
_ SOUTHWESTERN DIVISTON__
lL.os Angeles W6IONX Vincent J. Haggerty 1017 Indio Mucrto St. Sunta Barbara
Arizona \WI7MLL Gladden C, Elliott 39 \orth Melwood ‘T'ucson
San Diego WoBWO Dale S. Rose 12851 E. California St. HSanta Ana
— WEST (‘ULF DIVISION.
Northern Texas WSCDU Joe . Buch 3234 Vickery Rnul»\mrd Dallas
Oklahoma WSAHT/AST (rank E, Fisher 104 East 11th awhuska
Nonthern Texas \WSBDI Ammon O. Young 4803 Eli St. Houston 7
New Mexico WSSMA Lawrence R. Walsh P, 0. Box 1664 Laos Alamos
MARITIME DIVISION —_
Maritime tNfd. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halitax, N. 5.
) __ONTARIO DIVISION
wntario VEJ3CP Thomas Hunter, jr. 1920 Ellrose A\ve. Windsor, Unt.
. QUERECG DIVISION - i -
Duebec VE2GIL. Crordon A. Lynn c/0 Radio Division ]
Montreal Airport Montreal, I’
VANALTA DIVISION
Albe ey T. jones O, Box 374 Idmonton, Alta.
Mnush Columbia . Hepburn IH‘) Cortell Rd. North Vancouver
Yukon W, R. Williamson Radio Range $ta., D.O.T, Teslin, ¥. T.
P PRAIRIE DIVISION
Manitoba AL WL Morley Lennox Ave,
Saskatchewan J. H. Goodrudge cso Canadian facific Air Lincs l rmm' \lhr‘rt




~To Amateurs who want Excellent
Ham Performance at Moderate Prices!

Here is advance information on a new Hallicrafters
Ham receiver, the SX-71. It will have top performance
features in a price to please you—considerably un-
der $200.

Band width will be less than 14 k¢, 1000 times down
from resonance. The double superheterodyne design
will give image rejection at 28 Mc of better than 300
tol. And the sensitivity will be in the order of 1 microvolt.

Five bands will give continuous coverage from 538
kc to 56 Mc;also, there will be calibrated band-spread
scales for 80, 40, 20, 10, and 6 meters. NBFM re-
ception will be available, via built-in limiter and bal-
anced detector stages.

Here is a receiver expressly designed for you, for
superior Ham operation. it is coming soon.

Watch for it.

P 5’ A New Portable receiver I
o’ ¢ will be announ;ed next monthe -
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is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messoges by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisiative matters, and for
the maintenance of fraternalism and a high standard of conduct.

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the Secretary
at the administrative headquarters at West Hartford, Connecticut.

Past P.resx'clents
HIRAM PERCY MAXIM, WI1AW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
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“It Seems toUs...”

F.C.C.'S AMATEUR RULES PROPOSALS

Beginning on page 20 of this issue of QST
we print what appear destined to be among
the most. controversial proposals for changes
in the amateur rules in recent years. 'That, at
least, is the conclusion that must be drawn as
we write this, approximately a week after the
Commission’s release of the proposals. Al-
ready at ARRL Headquarters, we have been
in receipt of telephone calls, telegrams, radio-
grams and letters supporting or denouncing,
or simply asking for information. Almost all,
however, wind up wanting to know whether
the League had anything to do with the formu-
lation of the proposals and, if not, what our
stand is going to be and what we are going to
do about them. That is what we propoge to
go into here.

Let us make one thing perfectly clear at the
outset. These are FCC proposals for changes
in the amateur rules, worked out in recent
months entirely within the Commission by
members of the FCC’s staff without consulta-
tion with the ARRL or anyone else. They
were formulated by the Radio Operator and
Amateur Division of the Commission under
the direction of George K. Rollins, W3GA, its
chief, after codrdination with all other divi-
sions of the Commission, and now announced
as the Commission’s ideas on the subject. In
drawing up these proposed rules the Com-
mission clearly states it has made use of a
great variety of suggestions and recommenda-
tions received by it (including ARRL’s recom-
mendations of last May) As it then goes on
to say in paragraph 3 of its Notice accom-
panying the proposals:

The resulting judgment of the Commis-~
sion is that the Amateur Radio Service
would very much benefit from, and needs,
a new overall plan or blueprint to provide
scope and direction for immediate and
long range development of the service.

These proposals are the result.

Second, there seems at this writing to be a
disposition on the part of many amateurs to
think these are mere suggestions on the sub-
ject from the Commission. Not so; this is a

notice of intention to make actual changes in
our rules. FCC gives all interested parties
formal notice that they have until ‘July 20,
1949, to comment on them. After that date,
and depending on the nature of the comment
received, it may simply put the rules into
effect, with or without revision, or it may
deem the comment of such nature as to war-
rant the holding of a hearing or oral argument
at Washington before final action is taken.

As to the position ARRL will take about
the FCC proposals, it is not possible at the
moment for the writer of this editorial to say.
Traditionally, that will be a prerogative of
the League’s Board of Directors, the elected
representatives of the membership; it is the
directors who will decide what the League’s
comments will be on these proposed rules.
Happily, the Commission has issued its pro-
posals in time to permit full discussion of every
detail at the annual meeting of the League’s
Board to be held at Hartford beginning May
27th, shortly after the appearance of  this
issue, and has given ample time for hlmg of
comment thereafter. For our part, immedi-
ately after announcement of the proposals,
ARRL Hgq. circulated the complete text of
the proposals and the Commission’s accom-
panying Notice to every League director,
alternate and assistant director, to all the
575-plus radio clubs affiliated with ARRIL,
to every one of the Communications Depart—
ment’s appointees (all field officials, ORS,
OPS, OES, 00, etc.) to a total of nearly
3500, and advertised availability of copies of
the proposals to any amateur on request.
Thus there is a month available for full ex-
amination and discussion by the membership
prior to the meeting of the Board. It is reason-
able to assume that by the time the directors
meet they will have had ample opportunity to
sound out the opinions of the membership, to
weigh the merits of the proposals, and to
come to the meeting prepared to give their
best thought on the League’s position with
respect to them. Until the Board makes its
decisions, however, we do not know what the
answer will be as to the League’s position.
That will be for the directors, not the Head-



quarters, to decide. The directors will consult
with members of the Headquarters staff, and
the League’s general counsel, upon technical
and legal aspects, but the final decision will
be the Board’s, and its alone.

The position of the League up to this time
has already been spread on the record, and
reported in QST. It is represented by the
recommendations of the League s Board made
as the result of its meeting in May, 1948.
These were reported, and the philosophy be-
hind them expounded, on page 29 of the June,
1948, issue, pages 9 and 30 of the July, 1948,
issue, and page 9 of the August, 1048, QST.
'The basic recommendations have been rccently
summarized in the March, 1949, issue, page
36, at which time we ulso summarized the
counterproposals of two other groups re-
ferred to in the Commission’s notice. To save
vou time in looking up that issue, the perti-
nent ARRL Board’s recommendations of last
vear were:

1) Expansion of the 75-meter Class A
’phone band to 3800-4000 kc.

2) No change on 40, 20 or 10 meters.

3) A 16-w.p.m. eode test for future
Class A license examinations.

4) One year ‘“apprenticeship” for new
amateurs before permitting them use of
'phone below 29.7 Me.

5) An cxrlusxve c.w. agsignment. 50-50.1
Me.; A9 or “duplex” above 51 Me.; and
n.f.m. permitted above 50.1 Mec.

Clomparison of these recommendations with
the current FCC proposals will serve as a fair
basis for estimating what the 1948 Board’s
thinking would be on the Commission’s ideas.
However, conditions change even in one short
year; the 1949 Board may have somewhat
different views on these problems.

At this point we think it pertinent to note,
as will the directors at the Board meeting,
that the Commission’s announcement is more
than a simple set of proposals for changes in
the rules affecting 'phone bands and ‘phone
licensing. During the first week of discussion
on the air, the 'phone aspects appeared to
overshadow other features of the Commis-
sion’s proposals, and opinion for or against the
proposed rules seemed to be based largely on
the ’phone features. The Commission’s pro-
posals go far beyond these matters, however;
read the prefacing ‘“ Notice of Proposed Rule
Making”’ ecarefully, and then read the pro-
posed rules down to the end. As can be seen,
the matter of extension of the 75-meter
’phone band (although with a bandwidth of
emission limitation of 3 ke.) and eventual
reéxamination of all Class A licensees with a
20-w.p.m. code test represent only a small
part of the proposals. We have such new
things as an initial declaration of purpose for
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the amateur service; the introduction of what
may be termed apparatus specifications in our
regulations (which the League has always
opposed in principle); new renewal require-
ments; two new classes of license, with re-
duced code speed, in addition to the ones we
now have; new examination elements; and
even a regulatlon proposal with respect to
round-table operations. There is far more in-
volved in these rules than matters of 'phone
policy; evaluation of their merits will require
the most careful study by the Board.

In conclusion, we want to mention one
aspect of the current development, perhaps
the most important of them all, whose sig-
nificance should not be overlooked. That is
that these proposals, in the aggregate, repre-
sent the first time in our recollection that the
Commission or any of its predecessor bodies’
has on its oun motion injected itself into the
major aspects of our regulations touching on
basic amateur internal policy and intra-
service. philosophy. In all the long history of
amateur radio in this country, the regulatory
agency has heretofore always looked to the
amateur himself, through the ARRL’s Board
of Directors, for thought on these matters.
Differences of amateur opinion about them
there have always been and always will be;
nevertheless, in all this time the amateur body
has ended up with a single set of recommenda-
tions at Washington from one group — ARRL
-- speaking for amateur radio as a whole. In
consequence, its recommendations have al-
most without exception been aceepted by the
Commission in writing its rules, resulting in
our enjoyment of u privilege unique among
the radio services, that of virtually writing
our own internal regulations. As against this,
we have during the past year witnessed the
action of minority groups, dissatisfied with
the Board’s recommendations, undertaking
to form ‘national” societies in order to
appeal direct to Washington in an endeavor
to_promote acceptance of their particular
points of view.

To our way of thinking, it is no comcldence,
therefore, that for the first time FCC is doing
the job itself. We believe the present action
of the Commission stems directly from this
demonstrated inability of amateur radio to
settle its differences within its own ranks,
thus forcing FCC to do our thinking for us.
If these current FCC proposals find general
acceptance among amateurs, then perhaps -
this is a sound idea. But if the Commission’s
proposals do not meet with general acceptance
by the amateur body, then we must all realize
there will be a continuation of the Commis- .
sion’s policy unless amateurs rccognize that
in the long run their best intcrests will be
served by speaking with one voice before our
government authorities. ‘

— A. L. B.

QST for
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The all-band VFO. The two switches to the left
are the control switches. The key jack is bclow and
the trimmer-adjusting hole behind the tuning crank.

‘The ’phone-band VIO is built in a standard steel
cabinet accommodating a 7 X 7 X 2-inch chassis. The
tuning control is a National type A vernier dial.

VFOs for 'Phone or C'W.

Build Your Frequency Control To Suit Your Requirements

BY BEN W. ROBERTS,* WOIEU

HERE is no doubt that the series-tuned Col-
Tpitts (Clapp) oscillator circuit is rapidly

becoming the standard basis on which ham
VFOs are built. However, therc will always
remsain room for individualism in constructional
design and variation in details of the circuit to
suit some particular operating interest. The ac~
companying photographs and diagrams show that
while two VFO units may be built around a
common basic circuit, the finished products may
bear little resemblance, in either physical ap-
pearance or operating features.

The unit that will be described first might be
called an “all-band” model. That is, the tuning
system is designed to spread the single range of
1700 to 2000 ke. over most of the dial scale. Those
portions of the range whose harmonics cover the
narrower higher-frequency bands, of course, oc-
cupy smaller portions of the dial range, but the
tuning rate is slowed down to a satisfactory pace
by the use of a high-ratio worm-gear tuning
drive. :

The circuit is shown in Fig. 1. A 6J5 triode
oscillator drives two untuned buffer stages using
6F6s. Cy is the tuning condenser, while C3 is a
fixed mica padder. 'z is a small trimmer for
centering the band on the dial. RFC and C's com-
prise an r.f. filter in the keying lead.

The amplifier input is coupled to the cathode
of the oscillator, the plate being grounded for r.f.
through C7. Resistors are used in the grid circuits

* ] ,ostant, 1llinois,
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of the amplifiers and r.f. chokes in the plate
circuits. RFC; is altered by removing onc of the
pies to make it dissimilar to RFC3 and Cye is
reduced to 10 uufd. io prevent low-frequency
parasitics. Both amplifier stages are provided
with cathode-resistor protective bias.

S1 connects the three VFO cathodes to the key
for adjustment of the VFO without cnergizing
the entire transmitter. Sy also connects the VFO
cathodes to the key, and in addition can be used
to turn on an external picee of equipment through-
terminal 4. The VFO may be turned on and off
by an external switch through the use of terminal
B

. .The unit is designed to opcrate from a small
supply delivering 250 to 300 volts with a VR-
regulated tap at 150 volts for the oscillator plate.

Building the All-Band Model

Being an old-fashioned breadboard man at
heart, I spent many hours trying to decide how
to construct a breadboard VFO without exposing
a lot of parts that should be shielded from the
rest of the rig. The double-chassis idea shown in
the photographs was finally chosen as a simple
solution. With this type of construction, the
heat from the tubes is excluded from the fre-
quency-determining components. Very little heat
is generated inside the chassis.

The two 7 X 7 X 2-inch chassis are fastened to-
gether, bottom to bottom, by tapping holes in
the lip of the upper chassis for machine screws

11
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Fig. I — Circuit diagram of the all-band VFO.

C1 — 100-p4fd. midget (Bud MC-1855).
Ca ~ 12-ppufd. midget trimmer (CRL).
Cs — 100-u4pfd. silver mica.
Cc, Cs — 0.001-ufd. silver mica.
Aa. Co, Ci15 — 100-pufd. mica.
Cr, Cs, Ci0, C11, Ci3, C14 — 0.0033-4fd. mica.
Ci2 — 10-uufd. mica.
Ri, Rs— 0.1 megohm, 34 watt.
Rz — 47,000 ohms, 1% watt.

that are passed up, through large holes in the
bottom chassis, on the end of a screw-holding
screwdriver, Alternatively, sections of threaded
rod with nutsat both ends could be used to clamp
the two chassis together.

The only parts fastened to the bottom chassis
are the key jack and part of the dial mechanism.
This mechanism, taken from a BC-3875 tuning

Bottom view of the all-band VFO,
mounting of the tuning condenser and its dial mecha-
nism. The oscillator coil is below the tuning conden-
ser. All three r.f. chokes are mounted at right angles to
each other.

showing the
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Rs, Re — 390 ohms, 1 watt.
R4, R7 — 10,000 ohms, 1 watt. ,
L1 —92 turns, l-inch diam., 3 inches long (B & W

) Miniductor type 3016 with 4 turns removed).
J1 — Closed-circuit jack.

RFCi, RFC3 — 2.5-mb. r.f. choke.

RFCz2 — Same as R¥'Ci, with one pie removed.

S1— S.p.s.t. toggle switch.

Ss — D.p.s.t. toggle switch.

unit, provides 2500 dial divisions for a condenser
rotation of 180 degrees. One of the three mount-
ing pillars is fastened to the top chassis, while the
other two are anchored to the bottom chassis
after the two chassis are joined together. It was
necessary to cut the chassis lip away in spots to
clear the framework. The tuning shaft is fitted
with a homemade crank fashioned from a scrap
of aluminum and a hardware-store knob. This
makes it easy to tune from one end of the band
to the other in a matter of seconds. The tuning
condenser is mounted on 34-inch cone insulators.
The trimmer, Cj, connected directly across the
terminals of the tuning condenser, is adjusted
with a screwdriver through s hole in the side of
the chassis just to the rear of the tuning control.

To eliminate a slight mechanical instability
that developed during initial tests, a strip of
li-inch polystyrene, just wide enough to fit
snugly, was slipped inside the coil vertically and
cemented to the coil spacing strips. The coil was
then mounted on stand-off insulators alongside
the tuning condenser by means of machine
screws through holes drilled edgewise through the
polystyrene strips.

The three tubes are lined up at the rear of the
chassis with the oscillator tube to the right. A
power-supply receptacle, a coaxial output con-
nector and terminals 4 and B are at the rear in
the back edge of the upper chassis.

After the mounting holes were located and
drilled, the chassis were given the same hard
smooth finish found on automobiles by having
thein sprayed with two coats of auto-body under-

QST for



The bottom-
cover chassis is
provided with
clearance holes
to pass ascrew-
driver ' when
| fastening the
| two chassis to-
gether.

coating and four coats of dove grey Du Pont
No. 202-39112 lacquer and rubbing them down
with auto-body compound.

The 6J5 should draw a plate current of about
7 ma., while the total for the two amplifier stages
should be in the vicinity of 50 ma. The output is
sufficient to drive a 6L6 doubler to a grid current
of 3 ma. through a 30,000-0hm grid leak when
coupled by the 100-pufd. condenser, Cis and a
foot of coaxial cable.

The 'Phone-Band Model VFO

The circuit of the second model is shown in
Fig. 2. The oscillator circuit basically is the same
as that shown in Fig. 1, but a more complicated
tuning arrangement is incorporated to band-
spread the frequencies whose harmonics fall

within the 75-, 20- and 10-meter 'phone bands.
The tuning range is changed by a switching
gystem that selects one of two tuning condensers
that differ in capacitance, and an appropriate
padder. ('3 and Cy are sections of the dual tuning
condenser. The 15-uufd. section, Cy, in parallel
with Cg, gives a tuning range of 1900 to 2000 ke.
to cover 3800 to 4000 ke. in the output stage.
In the 10-meter position, the extra padder  is
switched in, which changes the oscillator range
to cover about 1756 to 1855 ke. whose harmonics
will embrace the range of 28,100 to 29,700 ke.

When the switch is in the 20-meter position,
the smaller section of the tuning condenser, Cj, is
in use together with padder Cs. This spreads out
the harmonics that fall in the 14-Mec. ’phone
band over most of the dial.

Following the oscillator i8 4 6AC7 untuned
buffer amplifier which drives a 6V6 doubler.
Provision is also made for using the 6V6 stage as
a pentode crystal oscillator, the opening of Sz
disabling the preceding stages. While Cyrle
normally covers 80 meters, plug-in coils may be
used with higher-frequency crystals. The key is
in the cathode circuit of all three tubes.

Construction of the "Phone-Band Model

While there is no reason why this model
couldn’t be built along the same lines as the all-
band version, I chose to vary the design to
fit a standard cabinet enclosure. All of the
parts can be mountedona 7 X 7 X 2-inch chassis
without crowding. The dual tuning condenser is
mounted at the center behind the main tuning
dial, with L; and Ls on either side at right angles
to cach other. The tubes are lined up along the
rear and power-supply and output connections
along the back edge.

= = S 0= =
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Fig. £ — Circuit diagram of the "phone-band YFO.

U, Ca, C5——100-unfi midget air trimmer (Hammar-
lund APC-100

Cs3, Ci— Sections of dual 15- upfd. midget variable, 3
IIJIlatel removed from Cs section (Hammarlund

FD- .

Ca, Co — 0. 00]-4Jd silyer mica.

C7. Clo, Cu — 100-upfd. mica.

Cs, Cu1, Cis, Ciz, Cis, Cre, C18 — 0.0068-ufd. mica.

Cr7 — IOO-uufd midget variable.

Ri. Rz, R¢ — 0.1 megohm, 1 watt.
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Rs, Rs — 390 ohms, 1 watt.

Re — 10,000 ohms, 2 watts.

L1 —90 uh (Bud OEL-160).

Lz — 32 turns No. 18, 1}%4-inch diam., close-wound.

L3 —2 turns No. 18 en same form as Lz

hi— Closed-cireuit jack.

RFCi, RFC2 — 2.5-mh. r.f. choke.

Sy — leo-section 3-position wafer switch (Mallory

Sz — S.p.s.t. toggle switch.
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Underneath, the doubler tuning condenser,
("7, is near the doubler-coil socket, with the
bandspread switch balancing it in the opposite
corner, The three air trimmers are in line just far
enough off the center line of the chassis to permit
their shafts to be adjusted from the top through
holes in the chassis. Holes also are drilled for the
connecting leads between the tuning condenser,
the switch and the trimmers.

To provide ventilation three socket holes were
punched along the back of the box near the top.

Adjustment

If the crystal-oscillator featurc is included,
the 6V6 stage should be checked first, with an
80-meter crystal in the socket and Sa open. \Vith
this part of the circuit operating properly, the
other two stages can be turned on.

To set the oscillator tuning ranges, first turn
S to the 80-meter position. Sct the tuning con-
denser to maximum capacitance und adjust (s
until the oscillator harmonic is heard at 3800 ke.
The tuning condenser should then cover the range
up to 4000 ke, With the switch in the 20-meter
position, (2 should be similarly adjusted for
14,200 ke. The last adjustment, for 28 Me., is
made with S; in the 10-meter position, setting
Cy so that the harmonic falls at 28,100 ke. with
the tuning condenser set at maximum capac-
itance.

As mentioned previously, the output of the
6V6 doubler stage is always in the 75-meter band,
suitable external doubler stages being necessary
to reach the higher-frequency bands.

With a 300-volt supply having a VR-regulated
tap for 150 volts, the oscillator tube should draw

Bottom of the chassis in the *phone-band model VFO.
‘The three air trimmers are at the center. The condenser
in the lower left-hand corner is the doubler tank con-
denser. The bandspread switch is to the right.
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Inside view of the *phone-band VFO. The 6J5 and the
air-wound oscillator coil are to the right.

about 7 ma. and the other two stages a total of
about 45 ma. with the 6V6 loaded. The out-
put obtainable from the 6V6 should be about 5
watts.

Checks on both models show excellent stability.
With either model it has been possible to key the
oscillator without hearing an audible beat while
listening to the 10-meter harmonic set at zecro
beat. The frequency drift was found to be less
than a half kilocycle over a period of hours when
checked against the harmonic of a local broad-
casting station. Most of this drift occurred during
the first few minutes of operation.

COMING CONVENTIONS
August 5th-7th — Vanalta Division, Van-
couver
August 26th—28th — West Gulf Division,
Dallas
September 3rd-5th — Maritime Division,
Halifax
Scptember 17th — New Hampshire State,
Manchester
Qctober 8th-9th — Midwest Division,
Omaha

1S YOURS ON FILE
WITH YOUR Q5L MGR2



What! No Antenna?

Getting Results with Indoor Radiating Systems

were all using indoor antennas, we were hit

with the idea that perbaps a lot of operators
have denied themselves the use of the low-
frequency bands because they feel that they don’t
have the room necessary for the antenna. A few
letters in the right directions brought back the
dope on these indoor antennas, and it is pre-
sented here in the hope that it will demonstrate
that you don’t necd a Rocky Point, j.g., to enjoy
low-frequency operation.

This just represents a sample of a very few of
the indoor antennas that are in use. We will be
pleased to hear from opcrators with other dif-
ferent, types of inside antennas that have worked
well.

! FTER working several stations in a row that

W2ALO, RUTHERFORD, N. J.

THIE antenna used by Jules Obester, W2ALO,
- i8 an excellent example of how to keep from
being licked at anything. Located on the top
floor of a.4-story 28-family brick apartment
house, the only spot for the 14-Mec. antenna was
in the 12 by 16 opecrating shack. What with fire
escapes, BX cable, and steam and water pipes all
around, this was bound to put the antenna some~
thing less than the “several wavelengths from
surrounding objects’’ recommended by the books.
But the antenna that was evolved is shown in
Fig. 1, and it works well. 1t is, of course, a half-
wavelength dipole folded to fit into the room and
fed with RG-8/U coaxial cable. The cable was
made an electrical half wavelength long, so that
it acts as a half-wavelength transformer and the
antenna impedance value appears at the end of

21" 10"
RG-§u
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Fig. 1—The 14-Mec. dipole at W2ALO consists of
30 feet of No. 14 wire mounted in the picture molding
in a 12 X 16-foot room and fed with a half wavelength
of RG-8/U. The wire length was determined experi-
mentally (see text) and is less than the usual value for
a half wavelength,
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the line. By trimming the original 33-foot length
of the dipole down to the value that showed
maximum line current (for constant transmitter
input), the loading cffects of surrounding objects
and the folding of the wire were compensated for,
and the final length worked out to be something
just under 30 feet. When the right length was
found, it was noticed that no retuning of the
final-amplifier tank was required, from no load
to full load, indicating that little or no reactance
is introduced.

On the theory that the maximum-current por-
tion of the antenna does the most radiating, the
center of the antenna is mounted on the north
wall of the room, in an effort to get into Asia a
little better. However, the antenna is not too di-
rectional, and 164 countries have becn worked
postwar on 14 Me., with never more than 350
watts input. The Pacific islands seem to be the
most difficult to work, but this might be ac-
counted for by the need for the signal to travel
through 150 feet of apartment house before get-
ting out into the open! However, the more distant
stations — VKs and 7ZLs — can be worked
easily, in the same direction.

Snow on the roof seems to have some cffect in
confining the signal, but the performance of the
antenna has amazed any and all who have seen it.
The wire is about 40 feet above ground.

W2HZY, BLOOMFIELD, N. J.

THERE is nothing very unusual about the indoor
antenna used by George Wright at W2HZY -—
it is a folded dipole made of No. 14 wire spaced 2
inches and fed with Amphenol tubular I-kw.
300-ohm line — but it gets out nicely. Located in
the attic of a two-story house, it is about 33 fect
above ground, and power lines and telcphone
wires run fairly close to the house on two sides.
The antenna is used in the normal fashion on
14 Mec. and as a Marconi (by tying tho fecders to-
gether) on 7 and 3.5 Me. The location is an ordi-
nary one, on a small hill in the residential section,
and the transmitter input runs approximately 750
watts. .
Results? A two-year schedule with ZL3AB
with hardly a miss, several S8 and S9 reports in
Asia and the Philippines, and a total of 192 coun-
tries worked! While W2HZY hastens to admit
that he received some help on about 10 or 15 of
these countries and might not have them if he
were a ‘‘lone wolf,”” we submit that he had to be
putting a good signal there to work them under
present conditions! .
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W2PLR, BAYSIDE, L. I, N. Y.

[1‘3'1"3 be practical about the whole thing — a
fellow needs power or a 27-hour day to run up
a string of countries these days, because he’s com-
peting against a lot of fellows with power and
some mighty good antennas. So it isn’t surprising
to find that the lower-powered indoor-antenna
fellows don’t have the big strings of countries, but
neither do the low-powered stations with outdoor
antennas. For example, Ben Tyson, of W2PLR,
runs 50 watts on 7, 14 and 28 Mec., but has man-
aged to grab hii.self WAC on 14 and 28 Mec., and
a total of 87 countries. He knocked off 64 sections
in the 1947 SS Contest, just in case you think our
only yardstick of effectivencss is one’s countries
total.

The antenna at W2PLR is shown in Fig. 2. It is
a square loop, 15 feet on a side, supported in the
attic of a two-story house. The house has “hip-
roof”” construction, and four sloping roof
rafters furnish good points for fastening the an-
tenna insulators. The transmitter is located in the
attic and remotely controlled, so the feedline
from the antenna to transmitter is just a 4-foot
length of 300-ohm Twin-Lead. The same antenna
i8 used for receiving, through an antenna relay
and some more Twin-Lead.

Y

)

e

4' Twin-Lead
o fransmitter

\No. 14 wire

Fig. 2 - The loop at W2PLR is closed at point X for
14- and 28-Mec. operation, and opened when working on
7 Mec. The loop is mounted in the horizontal plane, in
the attic.

As W2PLR puts it, ‘‘The antenna is a loop on

14 and 28 Me., with point X shorted, but this is

opencd: for 7-Mec. operation and the antenna be-

~comes a badly bent-up dipole.” The antenna

seems to get out fairly well in all directions, with a
slight edge in the east-west directions.

WS5ONJ, TUCKERMAN, ARK.

THE operations of James Brock, W50NJ, are
-L confined to 40 meters, but he isn’t complain-
ing about the results with his attic antenna. The
wire, bent as shown in Fig. 3, is located in the
attic of a two-story house near the business sec-
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Fig. 3 — The over-all length of the 7-Mc. antenna at
W50NTJ is 62 feet, crowded into a 29-foot attic. The
coaxial-cable feed runs through a hole in the attic foor
to the shack below.

tion of town. Running 200 watts, W50NJ has
just about all he needs for WAS, which should
indicate that his work isn’t confined to local
rag-chews. A three-turn coil at the center of the
antenna helps to make up for the shortened
length of antenna and also seems to provide a
better match for the RG-8/U line. The line
couples at the transmitter through a 3-turn link.

W@EVW ST. LOUIS, MO.

RUNNING only 40 watts, Tom Million of
WOEVW hag little fault to find with the re-
sults he gets with a 14-Mec. folded dipole of 300-
ohm Twin-Lead tucked away in the attic. The
shack is located in a flat only seven blocks from
the downtown section, and is surrounded by
apartments, a factory, a school and a church
steeple, but he gets out on 3.5, 14 and 28 Me. The
feeders are tied together for 3.5-Mec. work, and
the power is fed in the normal manner for 14 and
28 Me. Although this isn’t what the book says for
folded dipoles working on twice their design fre-
quency, it doesn’t seem to bother either WGEVW
or the stations he works. The antenna is about 40
feet above ground. One continent is lacking for
WAC, and a few states for WAS.

W2BRC, ELIZABETH, N. J.

BEN John Nicholas built his antenna for
W2BRC, he had a problem that was solved
in & novel manner. While fortunate enough to
have an attic long enough for a 68-foot flat top
under the peak of the four-family frame house,
his shack is located on the first floor and the
attic corresponds to & third floor. How to feed the
antenna for multiband operation? It’s simple —
just run an open-wire feedline up the outsids of the
house to the eaves, through the eaves to the inside
of the attic, and along the roof rafters to the center
of the flat top! He thus has multiband operation
with a low-loss tuned feedline — if he were to use
T'win-Lead or other solid-dielectric line and run it
inside the house, a8 might seem to be a good idea
at first glance, the losses would run much higher.
The antenna flat top is 28 feet above ground,
and the 807 final amplifier is usually run at 50
watts input on 80 and 40 meters. This is plenty
for W2BRC to work into the traffic nets on 3.5
and 7 Me., run up good scores in the CD contests,
and acquire a 7-Me. WAC and 36 countries.
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VE3PB, TORONTO, ONT.

uE first efforts of Stanley Dane, VE3PB, to

work out with 40 watts and an indoor antenna
from his third-story shack were not very success-
ful. While short lengths of wire could be coupled
to some extent with a “universal coupler,” the
thing seemed to be good for only local contacts on
40 and 80. Many tests and careful pruning on 40
meters evolved the antenna shown in Fig. 4A,
which works well on the band and has given him
some good West Coast contacts. The antenna is
hung along two walls and down the back of a door.
Anyone duplicating the antenna should secure
the wire firmly on the walls, because changes in
angles or even a half-turn difference on the coil
will make a difference in loading. The antenna
was checked by how far away from the far end a
neon bulb would light, keeping the trapsmitter
input constant for the various tests.

On 80 meters VE3PB ran into trouble. The
40-meter antenna worked against ground was
unsatisfactory. An antenna similar to that in
Fig. 4A but with a larger coil and longer wire
lengths loaded fine. But one could light the neon
bulb on the transmitter, metal ash trays, bed
springs, and the frame of an aquarium. Mittens
had to be worn while tuning the receiver. Reports
four miles away were RST 229, It wasn’t much
good.

234" 7107
2000 —
é 23 turns No.14 plastic-
Link fo 3 covered, close-wound on
transmiffer 2% -inch form
and recsiver, A :

153

To X
b R
25 turns No.l4 plastic-covered,

close-wound on 3§.~inch form
®)

Fig. 4 — ‘I'he 40- and 80-meter indoor antennas used
at VE3PB. The antenna at A is used on 40, and it runs
around the wall on two sides of the room and down the
back of a door. On 80, the addition shown in B is
clipped to the end of the 40-meter antenna. The antenna
tuner is a coil-and-condenser combination that will
resonate to the band in use.

But everything was cooled down and the rig
worked out on 80 by adding the arrangement
shown in Fig. 4B to the end of the 40-meter an-
tenna, with this extra wire lying on the floor near
the third wall. It, too, must be carefully pruned and
fixed in a definite position. VE3PB concludes that
the low-powered indoor-antenna operator must
be careful in pruning his antenna so as not to
shoot the whole system above ground, but with an
indoor antenna and sensible operating he can
have all of the fun and contacts he desires.
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X

WI1DX, WETHERSFIELD, CONN.

"[NTRIGUED by an antenna invented by W5TG
L and wanting a 7-Me. skywire for the ARRL
QSO Party, the antenna shown in Fig. 5 was tried
at W1DX. W5TG pointed out that, since a 3-wire
doublet shows 600 ohms at the feed point, half of
one should show 300 ohms. Since the attic was
not quite long enough to house a horizontal
quarter wave at 7 Mc., the last few feet had to be
dropped down, as shown in Fig. 5, The 3-

Three No. 14 wires
3 long

e

(

72
{4
A k)

\SNA 14 wire

scattered on aftic
floor

300-chm

> (Twin-Lead

Fig. 5 — A horizontal 7-Mc. quarter-wave antenna
used at W1DX. Half of a 3-wire dipole is used and
fed with 300-ohm Twin-Lead, To ground one sids of the
transmission line and the end of the antenna, a capacity
{a 20-foot length of wire scattered on floor) and an in-
ductance, L, are made series resonant at the operating
frequency.

wire doublet (wires spaced about 1 foot) was fed
with 300-ohm Twin-Lead at the base. A good
ground was not available for the quarter-wave
antenna, so a counterpoise was tried, consisting of
several random lengths of wire hung out a vent
in the attic. This didn’t work too well, as indi-
cated by a “‘twin-lamp” s.w.r. indicator on the
feedline, so the system illustrated in Fig. 5 was
hit upon. It is a version of the old “top-loaded’
antenna idea, and its purpose is to provide a low-
potential (ground) point at a point removed from
ground, as in an attic. About 20 feet of No. 14
wire was scattered haphazardly around on the
floor, to furnish the loading capacity, and an ad-
justable inductor was used at L. (This was one of
the continuously-adjustable coils salvaged from a
BC-375. It has two rolling contactors on it and is
ideal for this particular purpose.) The inductance
at L was then changed a turn at a time. Nothing
much happened at firat, and the s.w.r, was still
high, but suddenly the s.w.r, dropped and, within
one turn on L, a setting was found in which the
one lamp of the twin-lamp was completely out
while the other burned brilliantly over the entire
7-Mec. band. No comparisons with other antennas
are available, but the thing worked well on 7 Me.
On 14 Mec. the s.w.r. in the line runs high, but
contacts have been made around the country and
overseas, It is essentially a one-band antenna, of
course, and is included in this symposium only
to draw attention to the ‘“‘grounding’’ method
employed.
(Continued on page 108)
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INTER-AMERICAN CONFERENCE

Delegates of 25 countries of the American
region convened in Washington on April 25th to
open the joint sessions of the Fourth Inter-
American and Region 2 Radio Conferences. The
FIAR portion of this scries of meetings, expected
to last about six wecks, will consider revision of
the Santiago (1940) agrcement, including re-
wional allocations up to 4000 ke.; the Region 2
portion, which consists of the FIAR countries
plus several Europecan nations which have col-
onies in this hemisphere, will implement the
regional allocation of frequencies under the
Atlantic City table.

With unusual speed — in fact, right during
the formalitics of opcning the conference — the
delegates promptly set up committees to handle
the agenda items; meeting the very next day,
several of these committees were broken down
into subcommittees to begin actual work on the
documents. ()f immediate importance to ama-
teurs is Subcommittce 4A, the allocations group
of the FIAR committee, which is currently ex-
amining the table of frequencies from 10 up to
4000 kec. The position of the United States, as
has been previously reported, is to provide ama-
teurs sharing rights in 1800-2000 ke., and the
exclusive band 3500-4000 ke. We shall have more
to report next month, or perhaps before then via
W1AW. Meanwhile, Acting Secretary Budlong
and Assistant Seccretary Huntoon are nearly
permanently in Washington, participating in the
committee meetings. Amateurs from other coun-
tries serving as delegates or advisers are: CP5EL,
PY1DR, VE3AC, VE3NW, VE4CC, HK3GT,
HK3CM, TI2AW, CM2GM, CO2DA, YV5AA
and YV5CB.

REPRESENTATIVES COMMEND
AMATEURS

The House of Representatives has passed a
Resolution commending amateur radio operators
for their contributions to the public welfare. In-
troduction of the Resolution was by Rep. Fred-
eric R. Coudert, jr. (N. Y.), and the idea orig-
inated with New York City amateurs. Chairman
Cloy of FCC expressed that body’s endorsement
of the resolution while it was in committee. The
text (H. Res. 106):

RESOLUTION

Whereas amateur radio operators serve the Nation in war
and peace; and

Whereas amateur radio is a hobby involving the sending and
receiving of messages by code or voice without pecuniary
gain; and

18

Whereas the right to practice that hobby is granted only to
those who have passcd an examination given by the
Federal Communications Commission; and '

Whereas such amateurs have aided in keeping the lines of
communication open during floods, storms, and other '
dis;sters. and s0 helped in the rescue of life and property;
an

Whereas amateur or ham radio has provided a reservoir of
self-trained operators for national defense; and

Whereas amateur radio has through research and experi-
mentation enriched the radio art, the products of which
are enjoyed by all citizens; and

Whereas several thousand of such licensed amateurs live in
the United States of America and its possessions: There-
forebeit

Resolved, That the House of Representatives of the

United States, on behalf of a grateful citizenry, expresses its |

gratitude to radio operators of amateur standing for their

service both past and present.

27-MC. BAND TO BE SHIFTED

The long-awaited change in our 27-Mec. band
to accord with the Atlantic City table is being
made effective July 1st. Our present assignment
is 27,160 to 27,430 ke., but as of July 1st it will be
shifted to 26,960-27,230 ke. The pertinent por-
tion of Secction 12.111 of the amateur rules will
then read:

(8) 26.960 to 27.230 Me., using unmodulated carrier,
radiotelegraphy, radiotelephony, radio printer, or fac-
simile, with any type of emission except damped waves
and pulse, subject to such interference as may result from
the emissions of industrial, scientific and medical devices
within 160 ke. of the frequency 27.120 Mec.

Simply to bring it in line with the foregoing
change, Section 12.134 will be amended as follows:

12.134. Modulation of carrier wave. — Except for brief
tests or adjustments and except for operation in the band
26.960 to 27.230 Mc., an amateur radiotelephone station
shall not emit & carrier wave on frequencies below 144
Mec. uniess modulated for the purpose of communication.

RADIO OPS-TECHNICIANS WANTED

The United States Government has openings
for radio operator-technicians who are interested
in carcers in radio communications and general
electronics involving extensive overseas duty.
There are also openings for highly-qualified in-
structors and executives, which involve a higher
proportion of duty in the United States. Appli-
cants are being accepted whose radio training
ranges from none to many years of experience
plus engineering degrees, although only young
and very promising candidates are accepted if
they have no previous training or experience in
radio. Base salaries range from $2724 for trainces
to $6235 per year for communicutions execu-
tives.

Before employees are assigned to duty they are

QST for



given training designed to bring their telegraph
code speed to 25 w.p.m. using speed key and mill,
and to cnable them to maintain and overhaul
communications receivers and transmitters up
to 500 watts output. Base salaries upon comple-
tion of training and assignment to overseas posts
ordinarily range from $3351 to $3727, and up to
%4479 for unusually well-qualified men and junior
supervisors. Overseas assignments are widely
scattercd. Length of overseas tours of duty
(usually 24 months), leave, promotion, employce
benefits, transportation and baggage allowances,
annual salary increases, etc., are in accordance
with standard Government regulations. Because
special allowances fluctuate widely, only base
salaries are mentioned here.

Because the nature of the work places maxi-
mum responsibility upon the individual radio
operator-technician, and because a maximum
flexibility of adjustment to new and unusual situ-
ations i8 required, sucecessful amateurs with
highly-developed skills both as operators and
technicians, and with pronounced characteristics
of loyalty, dependability, judgment, discretion,
and ingenuity, sre most in demand. Adaptability
to this work as a career depends to a considerable
extent upon flexibility — hoth ability to cope
with different situations, and willingness to ac-
cept a wide varicty of posts. Most executive and
training positions will be filled at salaries of $4479
or $56232, with a few initial salaries of $6235
possible. All such positions require extensive
experience. Enginecring degrees are desirable.

Interested applicants arc requested to write a
brief application letter to Box 73, ¢/, Administra-
tive Headquarters, the American Radio Relay
League, West Hartford 7, Conn. Considerable
duplication of effort will be avoided by the appli-
cant if he follows the form given below in his
letter answering all questions as briefly as possible
and in the same order:

1) Type of position desired (i.e., 1ad10 opera-
t or-technician, instructor, executive, etec.)

2) Experience and Training:

a) Number of months radio training and
type (college, service school, technical or trade
school).

b) Number of years radio expericnce and
type (military, merchant marine, commercial,
Government).

¢) Amount of this experience in telegraphy
and amount in construction or maintenance.

d) Present radiotelegraph speed.

e) Present or past radio licenses, including
amateur.

3) Parts of the world (or climates) in which
duty is not desired.

4) Age and marital status, including number
and ages of children. ‘

If your initial application appcars promising,
you will be sent full application forms upon
which detailed information can be entered.
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F.C.C. AMATEUR RULES PROPOSALS

On April 21st FCC released a notice of pro-
posed rule-making to-amend amateur regulations
in rather substantial respects. We publish in the
following pages both the text of the notice and
the proposed changes in regulations. As they are
involved, let us summarize here the highlights,
first pointing out that the }'CC proposals in most
respects go far beyond the comparatively simple
recommendations made to the Commission by
ARRL as a result of the 1948 Board meceting
(see the editorial in this issue for a summary).

FCC proposes a complete revision of license
classes: an Amatcur Extra Class (new) ceventu-
ally to replace Class A, to be required for opera-
tion on the 75- and 20-meter 'phone bands and
to include a 20-w.p.m. code test and an ad-
vanced technical exam; an Advanced Class (tem-
porary name for Class A until it is abolished)
which will not be issued or renewed after Decem-
ber, 1950; a General Class and a Conditional
Class, which are essentially new names for
Classes B and C, the requirements and privileges
to remain substantially as at present; a Tech-
nician Class, with code test at 5 w.p.m. and
privileges only above 220 Mec.; and a Novice
Class, with a 5-w.p.m. test and simplified exam-
ination, but with 75 walts maximum; crystal-
controlled c.w. only in 3700-3750, 14,100-14,150,
28,000-28,500 ke.; and c.w. or ’phone in 145-147
Mec. New requirements for rencwal of all classes
of license are proposed.

Flaborating a moment on the Class A matter,
which scems to have been the principal subject
of on-the-air discussions so far, we would point
out that in effect the Commission proposes to
reéxamine every amateur, including a code test
at 20 w.p.m., before permitting him to continue
use of the 75- and 20-meter 'phone bands. This
would be accomplished by not issuing or renewing
the Advanced Class (Class A) liccuse after De-
cember of 1950. Present Class A licenscs expiring
after that date would not be renewed except as
General Class (Class B privileges); to he able to
continue operation in the ‘“restricted” ’phone
bands, such licensees would have to take the new
examination with higher code-speed test.

Frequencywise, FCC proposcs that any typc
modulation cxcept pulse (c.g., frequency or
phase or amplitude or single-sidcband) would be
permitted in all amateur 'phone bands, but with
limits on bandwidth of emission. In 3850-4000
and 14,200-14,300 kc., the limit for emitted
bandwidth would be 6 ke.; FCC proposes to
open 3800-3850 to 'phone, but with a 3-ke. limit.
In the 10-meter band, 28.5-29.65 Mec. would
have a 10-kc. bandwidth restriction, and the
remainder of the ’phone band would have a
6-kc. bandwidth limit. On 6 meters, the band-
width permitted would be 20 ke., and there
would be an exclusive ¢.w. portion 50.0-50.1 Mec.
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FCC 49-502
33917

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.

In the Matter of
Amendment of Part 12)
of the Commission's Docker No. 9295
Rules Governing s\
Amateur Radio Bervice,

NOTICE OF PROPOSED RULE MAKING

1. Notice is hereby given of proposed rule making in the
above-entitled matter.

2. Heretofore the Commission has received from the Ameri-
can Radio Relay League, Inc., of Hartford, Connecticut,
the National Amateur Radio Council, Inc., of Indianapolis,
{ndiana, and the Society of American Radio Amateurs of
\Washington, D.C., all national organizations of radio ama-
teurs, various proposals in writing for certain changes in the
Commission’s Rules Governing Amateur Radio Service.
‘The first proposals were submitted by the American Radio
Rclay League, followed by the others in the order named.
‘Through channels outside of the Commission, publicity was
given to the text or substance of one or more of these
proposals. As a result, the Commission has received a num-
ber of comments from individual amateurs and groups of
amateurs, dealing in one way or another with the subject
matter covered by the proposals of the above organizations.

3. 'The receipt of the aforementioned items was not itaelf the
occasion for the Commission to commence consideration of
the fundamental and controversial issues involved in the
proposals that have becen received. However, the receipt
of these items did serve to point up the timeliness of a study
of these matters and to provide the Commission with a
number of very valuable suggestions and an indication of
the variety of views held by various members and segments
of the amateur body.

4. The Commission has considered all of the proposals
received. Also, it has reflected upon the general situation in
which the Amateur Radio Service finds itself today and the
weneral course of events leading up to that situation. The
resulting judgement of the Commission is that the Amateur
Radio Service would very much benefit from, and needs, a
new overall plan or blueprint to provide scope and direction
for the immediate and long range development of the
service.

5. In entering upon this course, the Commission has used
freely of the many splendid suggestions received. The sin-
cerity and thoughtfulness behind these suggestions, as well
as behind those not actually used, are evident and recog-
nized. Great appreciation, therefore, is expressed for all of
these suggestions, as well as for the spirit of cooperation
demonstrated by those interested.

6. It will be noted upon examination that the proposals
herein made, while numerous, are interrelated and constitute
an overall plan. The purpose of this plan is as follows:

(a) To provide for the continued and directed en-
hancement of the Amateur Service in its value
to the public as a voluntary, non-commercial,
communications service, particularly with re-
spect to providing emergency communications;

To provide for the continued extension of the
amateur’s proven ability to contribute to the
advancement of the radio art;

(¢) The continued improvement in the Amateur
Service through a program which provides for
encouragement for advancing skills in both the
communication and technical phases of the art;

To provide a reservoir of trained operators.
technicians and electronics experts for:

(b

d

<
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(1) The growing radio industry in peacetime;
and

(2) The vastly increased demands of both the
radio industry and the military services in
times of national emergency.

7. The foregoing purposes are herein, or will later be, en-
compassed in proposed rules along the following general
lines:

(2) Recognition of the communications system
aspect of the service by specific encouragement
of the establishment and use of traffic nets and
of handling on a voluntary impartial basis, non-
commercial third party messages, emphasizing
at all times the importance of emergency opera-
tions. Examinations and license requirements
would be geared to this phase of amateur
activity.

(b) Establishment of an integrated and continu-
ously reviewed and revitalized plan for improv-
ing operations and techniques and providing
more efficient frequency utilization through
the adoption of progressively higher perform-
ance standards, such as:

(1) Immediate designation of certain portions
of the amatcur bands for narrow bandwidth
techniques; and

(2) Immediate establishment of realistic limits
on bandwidth of emissions in all heavily-
occupied bands.

(c) Creation of initial interest on the part of the
novice, particularly youth, through the estab-
lishment of a short term, non-renewable begin-
ner's license of comparatively easy attainment.
Also the encouragement of continued interest
on the part of all amateurs through the progres-
sive raising of standards at the highest level of
license. As a companion measure, and particu-
larly to promote developments on the higher
frequencies, licensing at the first level above the
beginner would permit alternate routes. One
route would be for the communicator who
would substantially resemble today’s Class B *
and C * amateur. The other would be for the
experimenter or technician who today has no
precise counterpart and who would be per-
mitted to operate only on the higher frequency
bands. Class A *, B ¥, and C * licenses would
be continued as at present, except that com-
mencing with January 1, 1951, Class A *
licenses would no longer be issued and would be
renewed only as Class B*. The special privi-
leges assnciated with Class A * licenses would
be absorbed in a new special top grade of
license of diploma form which would be called
the Amateur Extra Class* license. Eligible
applicants could qualify for the Extra Class li-
cense as soon as it was established, but there
would be no compulsion, based on the desirc
for Class A * special privileges, to qualify for
it until it was no longer possible to obtain or
to renew a Class A * license. Qualifications for
the Extra Class license would include a mini-
mum number of hours operating experience as
a Class A*, B*, or C * amateur, a higher speed
telegraphic code test and other advanced re-
ruirements of knowledge in both technical and
communications fields as well as all the knowl-
edge usually required for a Class A * license.
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This license would have practical value in that
it would constitute evidence of exceptional
proficiency for such consideration as this factor
might warrant, and, in addition, would consti-
tute a very real target for those among the
amateurs in whom pride of superior ability and
accomplishment would constitute a spur to spe-
cial endeavor.

* See paragraph (d), below.

(d) In paragraph (c), above, reference is made to
Class A, B, and C operator licenses (which exist
today). and also to three new clasaes of operator
licenses (which do not exist today). The latter
are proposed to provide for the beginner or
novice, the experimenter or technician, and for
the amateur who has extraordinary qualifica-
tions. As hereafter shown, it is proposed to call
these new classes of operator licenses, respec-
tively, the Amateur Novice Class, Amateur
Teohnician Class, and Amateur Extra Class
(the last one for extra qualifications and extra
privileges). These are descriptive titles. In order
to be consistent and logical, it is proposed to
change the nondescriptive titles of existing
classes of operator licenses (A, B, and C) to
titles of descriptive character. Thus, A is pro-
posed to be changed to Amateur Advanced
Class, B to Amateur General Class, and C to
Amateur Conditional Class (the last one condi-
tioned ou geographical location with respect to
quarterly examination points).

8. From the standpoint of the problem whether to provide
a different sharing arrangement of frequencies between
those used for telephony and for other types of emission,
the present Commission proposals provide for an additional
50 ke (3800-3850 kc) for telephony in the 3500-4000 ke
band with a permitted total bandwidth of emissions of
3 ke. The band 50.0-50.1 Mc would be designated ex-
clusively for radiotelegraphy with Al emission. The pro-
posed beginner’s cluss of license would permit telephony
only in the band 145-147 Mec. Permanent provision is made
for the use of NBFM and other narrow band techniques
throughout all the bands available for telephony..Limita~
tions on the bundwidth of emissions for telephony, ranging
from 8 ke to 20 ke, are proposed for all bands except the
new 27 Mec band and the bands above 54 Mc for which no
bandwidth limitations are immediately proposed. The bands
80 limited are 3800-3850 ke, 3 kec; 3850-4000 ke, 6 kc;
14200-14300 kc, 6 ke; 28.56-29.65 Mc, 10 kc; 29.65-29.7 Me,
6 ke; and 50.1-54.0 Me, 20 kec. Wide band frequency modu-~
lation would be no longer permitted in the aub-bands
29.0-29.7 Mc and 52.5-54.0 Mc. Additional provision for
A0 emission is not proposed.

9. As part of the plan described in paragraphs 7 and 8
above, it is proposed to revise the renewal service rcquire~
menta for existing classes of amateur opcrator licenses
(Classes A, B, and C propused to be culled Advanced, Gen-~
eral, and Conditional respectively) in order that such
requirements will be consistent with those which are being
propoged for the new classes of licenses herein described
(Amateur Extra Class and Technician Class). It has been
thought for some time that the present renewal service
requirements (three separate radiotelegraph contacts with
other amateur stations in the United States during the lust
six months preceding the date of filing application for
renewal) have little or no practical value as proof of qualifi-
cation for renewal without examination. Accordingly, the
attached Notice of Proposed Rule Making sets forth renewal
service requirements for the existing and proposed (exciud-~
ing Novice Class license which is not renewable) classes of
amateur operator licenses. The one year grace period set
forth in the recently published Notice of Proposed Rule
Making (Docket 9240) has been incorporated in this
proposal.

10. The proposed amendments, authority for which is
centained in Sections 4(i), 303(b), (¢), (e), (f), (8), (1), and
(r) of the Communications Act of 1934, as amended, are
set forth in an appendix attached to this notice.
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11. Any interested party who is of the opinion that the
proposed amendments should not be adopted, or should
not be adopted in the form set forth may fils with the
(Commission, on or before July 20, 1949, a written statement
or brief setting forth his comments. At the same time,
persons favoring the amendments as proposed may file
statements in support thereof. The Commission will consider
any such commenta that are received before taking any final
action regarding the proposed amendments, and if any
eommenta are received which appear to warrant the holding
of a hearing or oral argument before final action is taken,
notice of the time and place of such hearing or oral argu-
ment will be given.

12. In accordance with Section 1.764 of the Commission's
Rules and Regulations, an original and at leaat fourteen
copies of all statements, briefs or comments shall be fur-
nished the Commission.

FepERAL COMMUNICATIONS COMMISSION
Adopted: April 20, 1949
Released: April 21, 1949
T. J. Slowie,
Secretary

Proposals for Changes in Amateur Rules

PART 12 RULES GOVERNING AMATEUR RADIO
SERVICE, is amendcd as follows:

Directions for altering teat: Insert the following text of
new Section 12.0, Basis and Purpose. — These rules and
regulations are designed to provide an amateur radio service
having a fundamental purpose as express:d by the following
principles:

(a) The continued and directed enhancement of the
amateur service in its value to the public as a voluntary
noncommercial communication service, particularly with
respect to providing emergency communications.

(b) The continued extension of the amateur's proven
ability to contribute to the advancement of the radio art.

(c) The continued improvement in the amateur service
through a program which provides for encouragement for
advancing skills in both the communication and technical
phases of the art.

(d) The providing of a reservoir of trained operators
technicians and electronics experts for:

1) 'The growing radio industry in peacetime; and

2) The vastly increased demands of both the radio in -
dustry and the military services in times of nationa
emergency.

Subatitutethe following text for the present text of subparagraph
2 of paragraph (a) of Section 1#.111, Frequencies and Types
of Emission for Use of Amateur Stations:

(2) 3500 to 4000 ke. Use of this band is restricted to
amateur radio stations as follows:

(i) 3500~4000 ke, radiotelegraphy using type A-1 emis- _
sion only, to those stations located within the continental
limits of the United States, the Territories of Alaska and
Hawaii, Puerto Rico, the Virgin Islands and all United States
possessions lying west of the Territory of Hawaii to 170
degrees west longitude.

(ii) 3800 to 3850 ke, radiotelephony using any type of
modulation, except pulse, provided that the total band-
width of emissions does not exceed 3 kilocycles, to those
stations located within the continental limits of the United
States, the Territories of Alaska and Hawaii, Puerto Rico,
the Virgin Islands and all United States possessions lying
west of the Territory of Hawaii to 170 degrees west longitude
subject to the further restriction that radiotelephone types
of emission may be used only by an amateur station which
is licensed to an amateur operator holding an amateur
extra-class or advanced-class (Class A) operator license and
then only when operated and controlled by an amateur
operator holding an amateur extra-class or advanced-class
(Class A) operator license.

(iii) 3850 to 4000 ke, radiotelephony using any type of
modulation, except pulse, provided that the total bandwidth
of emissions does not exceed 8 kilocycles, to those stations
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located within the contincntal limits of the United States,
the Territories of Alaska and Hawaii, Puerto Rico, the Vir-
rin lslands and all United States possessions lying west of
the Territory of Hawaii to 170 dcgrces west longitude,
subject to the further restriction that radiotelephone types
of emission may be used only by an amateur station which
is licensed to an amateur opcrator holding an amateur
extra-class or advanced-class (Class A) operator license and
then only when operated and controlled by an amateur
operator holding an amateur extra-class or advanced-class
{Class A) operator license.

Substitute the following text of subparagraph (4) of paragraph
(a) of Section 12.111, Frequencies and Types of Emission for
Use of Amateur Stations:

(4) 14,000 to 14,400 ke, radiotelegraphy using Type A-1
emission only; 14,200 to 14,300 ke, radiotelephony using
any type of modulation except pulse, provided that the
total bandwidth of emission does not excecd 6 kilocycles,
subject to the restriction that radiotelephone types of
amission may be used only by an amateur station which is
licensed to an amateur operator halding an extra-class or
advanced-class (Class A) operator license and then ouly
when operated and controlled by an amateur operator hold-
ing an amateur extra-class or advanced-class (Class A)
operator license.

Substitute Lhe following text for the present text of subparagraph
(6) and (?) of paragraph (a) of Section 12.111, Frequencies
and Types of Emission for Use of Amateur Stations:

(6) 28.0 to 29.7 Mc, radiotelegraphy using Type A-1
emission only; 29.0 to 29.7 Mec, radiotclegraphy using car-
rier-shift techniques provided that the maximum shift does
not exceed 1 kilocycle; 28.5 to 29.65 Me, radiotelephony
using any type of modulation, except pulse, provided that
the total bandwidth of ernissions does not excevd 10 kilo-
aycles; 20.65 to 29.7 Mec, radiotelephony, using any type
of modulation, except pulse, provided that the total band-
width of emissions does not exceed 6 kilocycles.

(7) 50.0 to 54.0 Mec; 50.0 to 50.1 Me, radiotelegraphy
using I‘ype A-1 emission only; 50.1 to 54.0 Me, radioteleph-
ony using any type of modulation except pulse, provided
the total bandwidth of emissions does not exceed 20 kilo-
cycles, or radiotelegraphy using any type of tone modulation
or facsimile using amplitude modulation.

Substitutethe following text for the present text of Section 18.21,
Fligibility for License:

12.21 Eligibility for License:-— Persons are eligible to
apply for the various classcs of amateur operator licenses as
follows:

Amateur extra-class. — Any citizen of the United Statcs
whose application shows that while operating under & valid
amateur operator license, advanced-class, general-class, or
conditional-class (or Class A, B or C) issucd by the Federal
Communications Commission, the applicant has accumu-
‘lated a minimum of 26 hours of operating experience during
the last 12 months immediately preceding the date of his
application.

Advanced Class (Class A). — Any citizen of the United
States who at any time prior to the receipt of his application
by the Commission has held, for a period of a year or more,
an amateur radio operator licenss, general-class or condi-
tional-class (or Class B or C) issued by the Federal Com-
munications Commission. New advanced-class amateur
operator licenses will not be jssued after December 31, 1950.
Commencing with January 1, 1951, valid advanced-class (or
Class A) licenses will be renewed only as general-class, al-
though holders of expiring advanced-class (or Class A)
licenses may, if eligible, apply for amateur extra-class
licences.

Cieneral Class. — Any citizen of the United States.

Conditional Class. — Any citizen of the United States
whose actual residence, address, and proposed amateur
station are more than 125 miles airline distance from the
nearest location at which examinations are held at intervals
of not more than 3 months for amateur operator licenscs;
or who is shown by physician’s ccrtificate to be unable to
appear for examination because of protracted disability; or
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who is shown by certificate of the commanding oflicer to be
in the armed forces of the United States at an Army, Air
Forces, Navy or Coast Guard station, and, for that reason,
unable to appear for examination at the time and place
designated by the Commission.

Technician Class. — Any citizen of the United States.

Novice Class. — Same eligibility requirements as condi-
tional class except that the following classes of persons arc
not eligible for the novice class license: (a) Former holders
of novice-class license, and (b) present or former holders of
any class of commercial operator licenses issued on the basis
of a technical examination.

Substitute the following text for the present tert of Section
12.83, Classification of Operating Privileges:

12.23 Classes and Privileges of Amateur Operator Li-
censes. — Amateur extra-class. — All authorized amateur
privileges and also any special privileges that the Commis-
sion might grant from time to time.

Advanced class (Class A). — All authorized amateur
privileges cxcept those reserved for holders of the amateur
extra-class license.

General class or conditional class (Class B or C). -- All
authorized amateur privileges except those reserved for
holders of the amateur extra-class or advanced-class (Class A)
licenses.

Technician class. — All authorized amateur privileges in
the amateur frequency bands above 220 Mec.

Novice class. — Those amateur privileges as designated
and limited as follows:

(a) The d.c. plate-power input to the vacuum tube or
tubes supplying the power to the antenna shall not exceed
75 watts.

(b) Only the following frequency bands and types of
emission may be used, and the emissions of the transmitter
must be crystal-controlled except in the 145-147 Mec band:

(1) 3700 to 3750 ke, radiotelegraphy using only Type
A-1 emission, in accordance with the geographical restric-
tions set forth in Section 12.111 (a) (2) (i).

(2) 14,100 to 14,150 ke, radiotelegraphy using only
Type A-1 emission.

(3) 28.0to 28.5 Mec, radiotelegraphy using only Type
A-1 emission.

(4) 145 to 147 Mc, radiotelegraphy or ra.dxotelephonv
using any type of emission except pulse emission and Type
B emissions.

Substitute the following text for the present text of Section 18.87,
Renewal of Amateur Operator License:

12.27 Renewal of Amateur Operator License. -— Applica-
tion for renewal without examination of an amateur oper-
ator license, except the novice class, shall be filed not more
than 120 days prior to the date of expiration, and the follow-
ing renewal requirement shall be fulfilled as appropriate for
the class of license:

Amateur extra-class. —— The application shall include
statement subject to proof upon request, that the applicant
has accumulated & minimum of 50 hours of lawful operation
during the entire term of and under the license being re-
newed, or a minimum of 10 hours of such operation during
the last six months immediatcly preceding the date of ap-
plication, and that he can send by handkey and receive by
ear, in plain language, messages in the International Morse
code at a speed of not less than 2() words per minute in the
nl\llanner described in Section 12.42, Element 1 (E) of the
rules.

Advanced class (Class A). —— After December 31, 1950,
may not be renewed, as advanced class (Class A) but may be
renewed as general class on application which includes a
statement, subject to proof upon request, that the applicant
has accumulated a minimum of 50 hours of lawful operation
during the entire term of and under the license being re-
newed, or a minimum of 10 hours of such operation during
the last six months immediately preceding the date of
application, and that he can send by handkey and receive
by ear, in plain language, messages in the International
Morse code at a speed of not less than 13 words per minute
inlf.he manner described in Section 12.42, Element 1 of these
rules.
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(iencral Class (Class B). -— The application shall include
a statement, subject to proof upon request, that the ap-
plicant has accumulated a minimum of 50 hours of lawful
operation during the entire term of and under the license
being renewed, or a minimum of 10 hours of such operation
during the last 6 months immediately preceding the date of
apphcatlon and that he cun send by handkey and receive by
ear, in plain language, messages in the International Morse
code at a speed of not less than 13 words per minute in the
manner described in Section 12.42, Element 1 of these rules.

Clonditional class (Class C). — The application shall in-
clude a statement, subject to proof upon request, that the
applicant has accumulated a minimum of 50 hours of lawful
operation during the entire term of and under the license
being renewed, or a minimum of 10 hours of such operation
during the lust 6 months immediately preceding the date
of application and that he can send by handkey and receive
by ear, in plain language, messages in the International
Morse code at a speed of not less than 13 words per minute
in the manner described in Section 12.42, Element '1 of these
rules.

Pechnician class. — The application shall include a
statement, subject to proof upon request, that the ap-
plicant has accumulated a winimum of 50 hours of lawful
operation during the entire term of and under the license
being renewed, or a minimum of 10 hours of lawful operation
during the last 6 months immediately preceding the date of
application, and that he can send by handkey and receive by
ear in plain language, messages in the International Morse
code at a speed of not less than 5 words per minute in the
manner described in Section 12.42, Element 1 (NT).

Novice class. — This class of operator license may not be
renewed.

Substitutethe following text for the presenttext of Section 12.£9,
license Term:

12.29 License Term.— Amateur operator licenses are
normally valid for a period of 5 years from the date of
issuance of & new or renewed license, except the novice class
which is normally valid for a period of one year from the
date of issuance. Modified and duplicate licenses shall bear
the same date of expiration as the licenses for which they are
modifications or duplicates.

Substitute the following text for the present text of Section 12.42,
Elements of Examination:

12.42 Klements of Examination. — The examinations for
the various classes of amateur operating privileges comprise
combinations of various of the following elements:

Element 1. Code test. — Ability to send by handkey and
receive by ear, in plain language, messages in the Interna-
tional Morse code at a speed of not less than 13 words per
minute, free of ornissions or other error, for a continuous
period of at least 1 minute, during a teat period of 5 minutes,
counting 5 characters to the word, each numeral or punctua-
tion mark counting as 2 characters. (Advanced class, gencral
rlass und conditional class (Classes A, B and C).)

Element 1(E). Code test. — Ability to send by handkey
and receive by ear in plain language, messages in the Inter-
national Morse code at a speed of not less than 20 words per
minute free of omissions or other error for a continuous pe-
riod of at least 1 minute during a test period of 5 minutes,
counting 5 characters to the word, each numeral or punctua-
tion mark counting as 2 characters (Amateur extra-class).

BElement 1(NT). Code test. — Ability to send by handkey
and receive by ear messages in plain language in the Inter-
national Morse code at a spced of not less than 5 words per
minute (each character formed at a speed of 7.8 words per
minute, but with increased spacing between characters and
words 8o as to result in an overall speed of 5 words per
minute.) (Novice and technician classes.)

Flement 2. Amateur radio operation and apparatus, in-
cluding telephone and telegraph. (Amateur extra class, ad-
vanced class, general class, conditional class (Classes A, B,
aud C), and technician class.)

Element 3. Provisions of treaties, statutes and regulations
affccting amateurs. (Amateur extra class, advanced clasa,
general class, conditional class (Classes A, B, and C), and
technician class.)
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ilement 3(N). Rules and Regulations essential to begin-
ners' operation including sufficient elementary radio theory
for the understanding of these rules (Novice class).

Element 4. Advanced amateur telephony. (Amateur extra
class and advanced class (Class A).

Element 4(E). Advanced amateur radio theory including
techniques for operating within bands designated for narrow
bandwidths of emission. (Amateur extra class).

Substitutethe following Lext for the presenttext of Section 1£.48,
Elements Required for Various Privileges:
12.43 Elements Required for Amateur Operator License

Jxaminationa:

Amateur cxtra class. — Examination consists of Elements
1(E), 2, 3, 4, and 4(K).

Advanced class (Class A).--— Examination consists of
Elements 1, 2, 3, and 4.

General class and conditional class (Classes B and C). —
Fixamination consists of Elements 1, 2, and 3.

Technician class. — Examination consists of Elements
I(NT), 2, and 3.

Novice class. — Examination consists of Elements 1{NT),
and 3(N).

Substitute the following text for the present text of the first
paragraph of Section 12.44, Manner of conducting examina-
tions:

12.44 Manner of Conducting Examinations. — The exam-
inations for ull amateur classes of operator licenses except
the conditional and novice classes will be conducted by an
authorized Commission employee or representative at loca-
tions and times specified by the Commission.

Substitute the following text for the present text of the first
paragraph of Section 12.46, Examination Credit:

12.46 Examination Credit.-— An applicant holding a
valid amateur operator license, other than the conditional
class (Class C) or novice class, applying for a higher class of
amateur operator license will be required to pass only those
elements of the examination that were not inecluded in the
examination for the presently-held amateur license.

An applicant for amateur advanced class (Class A) oper-
ator license will be glven credit for examination Element 4
if within two years prior to the receipt of his application by
the Commission he held Class A privileges.

An applicant for any class of operator license, except the
novice class and the extra class, will be given credit for exam-
ination Element 1 or 1(NT) if within five years prior to the
receipt of his application by the Commission he held a radio-
telegraph first or second class operator license. An applicant
for the amateur extra class operator license will be given
credit for examination Element 1(E) if within five years
prior to the receipt of hias application by the Commission he
held a radiotelegraph first class operator license.

No examination credit, except as above provided, shall be

allowed on the busis of holding or having held FCC amateur .

or commercial operator license.

A holder of an amateur conditional (Class C) or novice
operator license will not thercby be accorded an abridged
examination for any other class of amateur operator license.

Substitutethe following text for the present text of Section 12.65,
License Period:

12.85 License Period. — The license for an amateur sta-
tion is normally valid for a period of five years from the date
of issuance of a new or renewed license, except that an ama-~
teur station license issued to the holder of a novice class
amateur operator license is normally valid for a period of one
year from the date of issuance. Modified or duplicate licenses
shall bear the same issue date and expiration date as the
licenses for which they are modifications or duplicates.

Insert the following text of new Section 1£.107, Roundtable
Operations:

12.107 Roundtable Operations. — Whenever more than
two amateur stations are in communication with each other,
one of them shall act as control station in the interest of
orderly communications procedure.
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Teletype Reception with Make-Break
Kevying

BY DANA A. GRIFFIN,* W2AO0OE

for communications work may be inter-
ested in a system that was developed and
tested by the writer in 1946. As at that time there
seemed to be no amateur interest in this form of
communication the work was dropped. This sys-

!'MA’I‘EURS who are now using teletype machines

retransmitted south by a 10-watt 11-meter trans-
mitter. The signal was picked up on an 8X-28
and fed into the recciving teletype machine.

This location is extremely noisy — the S-meter
readings average around S7 on building noises of
all types. Haywire antennas were employed so
the signal never boosted the
S-meter reading much beyond
S9. Despite this severe handi-
cap, the system worked very
well. Amateur teletype fans
should obtain excellent results
as they will rarely, if ever, en-
counter such poor receiving
conditions.

27-MC.|
RCVR.

144-MC.
XMTR.

144:-MC.
RCVR.

The receiver circuit is shown
in F1g . A reverse-diode r.f.

27-MC.
XMTR.

TELETYPE
RCVR.

TELETYPE

circuit used by W2AOE
XMTR.

tem uses off-on keying and gets around the neces-
sity for using two-tone modulation or frequency-
shift keying. It has a very substantial capability
of diserimination against noise.

A loop circuit was set up between locations in
downtown and midtown New York over a 5-mile
path. The ll-meter and 2-meter bands were
used. Both teletype machines were located down-
town, as shown in Fig. 1. Transmission north was
accomplished with & surplus 144-Mec. crystal-
controlled transceiver with one-watt output.
The signal was received on a similar unit and

#¢7, Communication Measurements Laboratory, Inc., 120
Greenwich St., New York 6, N. Y,

465 KC.
A3

Fig. 1 —The experimental telctype

noise hmter is used in conjunc-
tion with a blocking-oscillator
“tone-noise generator.” The
audio amplifier of the receiver
can be followed by an audio
1EAMPLITUDE

! LIMITED
i 2w0 DETECTOR
1
)

ourpPur

Fig. 3 — Pulses trom the blocking oscillator (together
with incoming noise pulses) are limited as shown at the
right to provide constant audio output. An incoming
carrier at least equal to the limiting level suppresses the
noise and provides the keying “space.”

filter, if desired, or the output can be fed directly
into the rectifier. The rectified audio output of an
BLOCKING 5X-28 is sufficient to operate
OSCILLATOR the teletype relay directly. The

SECOND DETECTOR
oH //w/d

low-current teletype relay gen-
erally used in radioteletype
work will reduce the audio out-

6J5
3

465KC. [

S

put requirements.

> The blocking oscillator shown
in the diagram operates at the
receiver’s intermediate fre-

AAANAN

@g_{h-zﬁff—l}lm

AAMAA AAA.
W W

T Tis00002
= 'I'I

TO AUDIO AMPLIFIER "ty

BY VALUES OF G, §

Fig. 2— Circuit diagram of the second-detector circuit used with a standard
communications receiver. The blocking oscillator provides noise pulses for the

“mark " gignal.
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C, ~APPROX. 0.006 ufd.
R, ~APPROX. 0.1 MEGOHM =

REPETITION RATE HETER,A?IINED
!

quency. The repetition rate can
be adjusted to any convenient
frequency. Between 400 and
600 cycles is a good choice.
The output level of this os-
cillator is not important
because the noise limiter
(Continued on page 108)
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Multiple-Circuit Tuners from Grid to Feeder
A Six-Band R.F. Amplifier and Antenna Coupler

BY C. VERNON CHAMBERS,* WI1JEQ

N the attempt to obtain rapid band changing,
many of us have either constructed or pur-
chased an exciter unit that will hop from

band to band at the flip of a single control.
Frequently, though, means for rapid and simple
band changing end right there — at the output
circuit of the exciter — because the power am-
plifier and the antenna coupler use plug-in coils.
In other words, our fancy exciter hasn’t mini-
mized the band-changing ordeal so very much
after all. : ‘

The use of an all-band tuner in the plate circuit
of an amplifier as demonstrated by W1CJL! was
one new step toward speeding up and simplifying
the job of changing bands at the output end of
the transmitter. After studying King’s data we
began to wonder if the multiple-band tuner idea
couldn’t be expanded to include the amplifier
grid circuit and the antenna coupler. The only
commercial model of such a tuner — the MB-150
— was a 150-watt unit and no doubt could be
modified for use as an antenna coupler. But it
seemed unnecessarily large for the grid circuit
of a 1560-watt amplifier, so we felt it advisable to
try constructing a lower-power unit using the
same principles.

Although we had some misgivings at the start,
it turned out that the design of the grid tuner
was a simple matter; we just duplicated the
and L values of the MB-150 with components
of smaller physical size. Construction was an

* Technical Assistant, QST.

! King, ‘‘No Turrets — Just Tune!" QST, March, 1948.

2 Those who don't care to go to the trouble of building
their own will be interested to know that a similar tuner will
soon be available commercially.

¢

This 150-watt amplifier-antenna coupler, covering
3.5 to 30 Me. without bandswitches or plug-in coils,
includes means to rveduce T'VI and is complete except
for plate supply. Grid and plate meters are to the left
and right of the grid-circuit tuning control. ‘The tuning
controls for the antenna coupler and the amplifier tuner
arc at the left and right sides of the panel just ahove
the meters.
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even lighter task and getting it to work gave no
trouble at all.? In fact, the three operations —
design, construction and testing — involved far
less time and labor than is usually expended on a
6-band tuned circuit using either bandswitching
or plug-in coils.

In addition to the multiple-circuit tuners that
permit rapid band changing without plug-in coils
or r.f. switches, the amplifier described here uses
economical and easy-to-drive 807 tubes and is
complete with heater supply, protective-bias
system, TVI filters and provision for matching
4 wide range of antenna impedances. Effective
shielding and a finished appearance are provided
by an inexpensive steel utility can. Changing
bands becomes a simple task when this unit is
used along with a single-control exciter capable
of delivering approximately 3 watts output.

The Amplifier Circuit

The circuit diagram of the amplifier is given in
Fig. 1. The push-pull arrangement is conventional
except for the grid and plate tuners. Operating
bias for the 807s is developed across Ry and Ry is
the series-dropping resistor for the screen grids.
A Type 6Y6G tube, connected between R, and Rs,
serves as a screen-voltage limiter when excitation
is removed from the amplifier. RFC; and RFCsin
the grid circuit, and Cho, Cu1, C7L4 and Csls in
the plate circuit combine to prevent parasitic
oscillation. However, the primary function of
the condensers and coils is the suppression of
v.h.f. harmonics falling in the television channels
betwecen 54 and 88 Me. Filters installed in the
heater and high-voltage leads attenuate the flow
of harmonic currents in the external wiring.




Feeder
Terminals

E\puf

VWV

i

1, C2 — 125-4ufd. variable (National SSH 125).

3, C4, Cs, Cg — 110-uufd.-per-section variable (part of
National MB-150 tuner).

Cy, C3 — H0-ppfd. variable (National PSE).

Cy — 0.0047-ufd. mica.

Cio, C11 — 10-ppufd. tubular; sce text.

Chz, C13 —- 0.005-ufd. ceramic (Ceutralab DA 048).

C14 = 0.001-pfd. mica, 1200 volts working.

Cip = 470-ppfd. mica, 1200 volts working.

Cia, Ciz, Cig, C19, Ca0, C21 — 470-pufd. mica.

R1— 12,000 ohms, 1 watt.

R2 — 25,000 ohms, 20 watts.

L1 — 30 turns No. 22 enam., center-tapped, 114 inches
long, 1-inch diam.

Lz, Ls — 7 turns No. 22 enam., 3{¢ inch long, l-inch
diam., with a 34-inch space between sections.

Excitation for the amplifier is fed through a
low-impedance link to the low-frequency coil,
Ly, of the grid tuner. Qutput from the plate
circuit is transferred to the antenna coupler
through two coaxial cables. One of the lines, a
section of RG-59/U, is tapped on output-cou-
pling coil Lg and carries output at 3.5 and 7 Me.
A length of RG-11/U, link-coupled to Ls and
1.7, completes the coupling circuit at 14, 21, 27
and 28 Mec.

Antenna-Coupler Circuit

The circuit diagram of the antenna coupler is
also given in Fig. 1. The MB-150 assembly has
been rewired so that the low-frequency section
of the circuit, CsLygLy;, can be used for either
series or parallel tuning at 3.5 and 7 Mec. (5,
C's, Lng and Ly3 form a parallel-tuned coupler at
14 Me. and above.
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Fig. I — Circuit diagram
of the amplificr-antcnna
coupler unit.

T4, Ls _3.4' turns No. 16 tinned, 1 inch long, ${s-inch

jam,

Le, Lz, L2, Lia—5 turns No. 12, 84 inch long, 134-inch
diam., with a 3§-inch space between sections.

Lx, L1y — 18 turns No. 12, 2 inches long, 1¥4-inch diam.;
Ls is center-tapped.

Lo, Lio — 12 turns No. 12, 214 inches long, 214-inch
diam. (NoTE: Ls to L3, inc. — part of MB-150
tuner.)

J1 — Coaxial-cable connector.

J2 — 4-prong male plug.

MA—0-25 d.c. milliammeter.

MA2 —(-300 d.c. milliammeter.

RECi, RFCg — 1-gh. r.f. choke (National R33).

RFCs — 2.5-mh. r.f. choke (part of MB-150 tuner).

RE'C4, RFCs, RFCg — 7-ph. r.f. choke (Ohmite Z50).

Ti1—6.3-volt 3-amp. filament transformer (Stancor

P5014).

Selection of series or parallel tuning is ac-
complished by making proper use of terminals
A4, B, ¢, D and E. The flexible clip lead, K,
connected to the rotor side of C's, permits either
shorting out one section of the capacitor or using
the two sections in series or parallel. A connection
chart shows the jumper and feeder connections
required for low-, medium- and high-C operation
of the series and parallel circuits.

Construction

The front view shows a Middletown No. UC
11128 utility can, with the bottom plate removed,
fastened to the chassis by means of aluminum
strips and a front panel. The cabinet measures
8 by 11 by 12 inches and the chassis 3 by 10 by
12 inches. The panel is 1214 inches wide by 1014
inches high and the aluminum strips measure
1 by 10 inches.
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Ventilation for the amplifier is provided for by
the i-inch hangover at the rear of the asscmbly
and by holes cut in the top cover of the cabinet.
A slot in the top cover, covered with a small
aluminum plate as seen in the front view, permits
adjustment of the harmonic traps with the cover
in place.

The inside view shows the plate and antenna-
coupler tuners and the “clamper” tube mounted
on the main chassis. The 807s, submounted on an
aluminum channel, are to the right of the plate
tuner and the tubular by-pass condensers, Cio
and Cyy, are between the 807s. The harmonic
traps, C7L4 and CsLg, are supported by a 144
3Y4-inch picce of polystyrene which is in turn
mounted on the frame of the plate tuning as-
sembly. .

Antenna-Coupler Connection Chart

Feeder Jump Connect Clip
Tuning  “‘C" Terminals Terminals Lead “E" to
Series Low A&C — D
Series Medium A &C — BorC
Series  High A&D B&C D
Parallel Low A&B A&C D
Parallel Medium A & B A&C BorC
Parallel High A&B A&C A

The cabinet is divided into compartments by a
partition made from the bottom cover of the can.
Holes drilled in the partition pass the coaxial
cables which run between the plate and the
antenna-coupler circuits. Notice that the high-
frequency coaxial link is made from heavy-duty
cable; the RG-59/U breaks down under this
application. The rear right-hand corner of the
cabinet has been cut free and then hinged, thus
providing access to the antenna-coupler terminals.
Normally, the door is held closed by the top
cover,

A bottom view shows the 807 tube sockets and
the tubular condensers mounted on a 2!4-inch
wide channcl which is bolted to the front and
rear walls of the chassis. Rolled-over edges give
the channel adequate strength. The heater and
screen by-pass condensers and the grid r.f. chokes
are connccted directly at the socket terminals.
The heater transformer and the screen resistor
are at the front left-hand corner of the chassis
and the plate by-pass condenser and the TVI-
filter components are to the rear. Jacks for the r.f.
and power-input cables are mounted on the rear
wall of the chassis and the grid tuner is located
to the right of the subchassis.

To obtain symmetry the control for the grid
tuner is set at the center of the panel as shown by

the front view. This necessitates a pulley arrange- -

ment between the panel-bearing assembly and

L 4

Interior view of the amplifier-antenna coupler.
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the control shaft of the tuner. Inexpensive
pulleys were made by cutting “V”’-shaped slots
around small tuning knobs. The cutting was
done with a 3-cornered file after the knobs,
equipped with !4-inch shafts, were mounted in a
drill chuck. Two holes, large enough to clear dial
cable and at right angles to the “V”’ slot, are
drilled in each knob to prevent the cable from
slipping,.

Construction of the grid tuner is a simple
matter. The two split-stator condensers, Cy and
Cy, are mounted on a strip of bakelite by means
of “L”-shaped mectal brackets. An insulated
coupler is used between the shafts of the con-
densers. The grid coils, wound on 1-inch diameter
forms, are mounted on the condenser frames.
Spacers 14 inch long are placed between the
bottom of the coil forms and the condensers to
provide a reasonable space between the windings
and the metal frames. A lug strip mounted on
the front stator terminal of €; as shown in the
bottom view of the amplifier is used as the tie
point for the center-tap of L; and the c.t. by-pass
condenser, Cy.

Modification of the MB-150 used as an antenna
coupler is a few minutes’ work. First, the r.f.
choke is removed from the unit. Second, one end
of the low-frequency coil, Ly; of Fig. 1, is dis-
connected from the tuning condenser. The four
feeder terminals and the clip lead are now
mounted and the unit rewired to resemble the
circuit of Fig. 1. The photograph of the amplifier
shows only three feeder terminals mounted along
the bottom edge of the terminal block at the
rear of the tuner, but it is recommended that a
fourth one be included.

The output leads of the MB-150s are equipped
with clips. We removed the clips and soldered
one of the flexible leads (at both plate tuner and
antenna coupler) to the third turn of the coupling
winding. The second flexible lead, in both cases,
is terminated with a flat-jaw Mueller clip and the
original MB-150 clips are used as permanent taps
on windings Lg and Ljo.




The tubular-type plate by-pass condensers,
(1o and (73, are homemade affairs. The outer
tubes are 434-inch lengths of 9/16-inch i.d.
copper pipe. The internal members, !4 inch in
diameter by 5 inches long, may be cut from
either aluminum or copper rod. These rods should
be drilled and tapped at one end and rounded off
at the opposite end. The large tubes are soldered
to a flat copper mounting plate after the latter
has been drilled to accommodate the o.d. of the
tubes. Millen 47001 coil forms serve as the spacers
between the inner and outer sections of the
condensers. The outsides of the coil forms should
be coated with cewent before the forms are
forced into the copper tubes.

Power Supply

The power supply should deliver 750 volts for
c.w. operation or 600 volts if the amplifier is
plate-modulated. In either case the current drain
will be approximately 220 ma. — 200 ma. for the
plate circuit and 15 to 20 ma. for the sereen
grids.

Preliminary Tests

Testing of the grid tuner is done with heater
voltage and r.f. excitation applied to the am-
plifier. Output from the exciter should be ad-
justed to cause an amplifier grid current of
approximately 10 ma. at all amateur frequencies
from 3.5 through 29.7 Mc. When operating the
multiple-circuit tuner, it must be remembered
that the effective resonant frequency does not
increase in the usual sequence as the ganged
condensers are rotated through the tuning range.
Starting with maximum capacitance, the low-
frequency edges of the 6 bands tune in the fol-
lowing order; 14, 3.5, 21, 7, 27 and 28 Me.

The plate circuit of the amplifier is tested in
the usual manner. With both excitation and high

voltage applied, the plate current should be ap- -

proximately 20 ma. when the plate tuner is
resonated without load. A full-load current of
200 ma. may be obtained with a 100-watt lamp
connected across several turns of Lg. The screen-

28

The chassis shields the grid tuner from the other r.f.
coils as shown in this bottom view. The TVI filters for
the external leads are mounted on a small terminal board
at the rear of the chassis. A flat aluminum plate, not
shown in the photograph, serves as a shield and bottom
plate for the unit.

¢

grid input should be approximately 16 ma. ai
300 volts when the amplifier is loaded. Output
from the exciter may now be readjusted so the
807 grid current will be 8 ma. The normal bias
developed across R is 90 volts.

With the 6Y6G in place, excitation cut-off and
plate voltage applied, the plate current should
not exceed 35 ma. Screen voltage will be ap-
proximately 30 volts under these conditions.

The antenna coupler may be tested with either
an auntenna or a dummy load connected to the
feeder terminals. Lamp-bulb combinations that
will simulate antenna loads of various impedances
are listed elsewhere.® Coupling between the
amplifier and the antenna coupler at 3.5 and 7 Mec.
is adjusted by positioning the taps on the cou-
pling coils, Lg and Ljo. Once these taps have been
located to give proper coupling, it is only neees-
sary to change the positions of the flexible clip
leads when going from 3.5 to 7 Me. Just where
the taps should he placed, as well as the selection
of cither series or parallel tuning, will depend on
the load impedance that is worked into. Low-
impedance loads usually require fairly large
coupling eoils and series tuning while high
impedances are ordinarily coupled to with smaller
links and parallel tuning,.

At frequencies above 7 Me., the low-frequency
coupling link is shorted out at the plate-circuit
end.

The modified MB-150 must be used as a par-
sllel-tuned coupler at 14 Mec. and above. Coupling
between amplifier and antenna tuner is fixed by
the coaxial-type link * which provides adequate
coupling on all four bands. Because parallel
tuning is a must at 14 Mec. and above, it is es-
sential that the antenna system be designed for
parallel tuning at these frequencies. Multiband
antennas that will meet this requirement are
described in The Radio Amateur’s Handbook
and in the A.R.R.L. Antenna Book.

Harmonic Traps

Adjustment of harmonic traps has received
previous treatment, and this operation should be
carried out with the transmitter coupled to an
antenna. When testing the original model with
full input at 28 Me., it was possible to tunc out
every indication of r.f. at the sccond and third

(Continued on page 108)

%4 Grammer, ‘‘ Pointers on Harmonic Reduection,” QST,
April, 1949.
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A Filter Design for the Single-Sideband
Transmitter

BY FRED M. BERRY,* WJMNN

NGLE-sideband transmission has bcen in use
S on the amateur bands for well over a yvear,

and its theoretical advantages over a.m.
and n.f.m., both in reducing QRM and its ability
to “get through,” have been proved in practice.
Although there is room for improvement in re-
ceiver stability and selectivity, this has not
proved such a handicap as it first seemed.

The greatest obstacle to greater single-sideband
activity is the need for a simple and inexpensive
means of converting existing a.m. transmitters to
single-sideband operation. While it has been used
commercially for many years, single sideband is
new to most amateurs. Like any new technique,
it appears complicated at first glance. However,
many excellent articles ! have appeared in QST
and other publications, for anyone who is still
unfamiliar with the basic principles.

Briefly reviewing: One basic method of produc-
ing single sideband, termed the “phasing”
method, eliminates carrier and undesired side-
band by employing two balanced modulators
with 90-degrce carrier and audio networks.?
This system cnables the sideband to be produced
directly at the desired output frequency. While
this has certain advantages, there is little assur-
ance that the necessary high degree of phase and
amplitude balance will be maintained over long
periods of time. There is also difficulty in deter-
mining with simple test equipment whether the

#1200 E. 49th Terrace, Kansas City 4, Mo.

t Goodman, ‘‘What Is Single-Sideband Telephony?”
QST, Jan., 1948; Norgaard, '‘What About Single Side-
band?" QST, May, 1948.

2 Norgaard, “A New Approach to Single Sideband,”
QST, June, 1948.

undesired sideband has bcen sufficiently sup-
pressed.

In the filter method of generating single side-
band, a double sideband is first generated in a
balanced modulator (where the carrier is elim-
inated), and the filter removes the undesired
sideband by ‘“brute force.” While this method
does not have the “finesse” claimed for the
“phasing” method, it is positive, and requires no
critical adjustments. Since the filter is a passive
network, sideband suppression is not affected by
other circuit variations, tube gains, ete.

Filters using only inductors and capacitors are
practical only at frequencies in the order of 10 to
50 ke., and the sideband must be obtained at
some low frequency and heterodyned to the de-
sired output frequency. This is not a serious
handicap, and enables the output frequency to be
varied without disturbing the sideband-generat-
ing portion of the circuit. Contrary to the state-
ment made by some, the selection of either upper
or lower sideband is simple, requiring only a
frequency change of one of the oscillators.

The block diagram of a practical single-side-
hand transmitter is shown in Fig. 1. The selection
of upper or lower sideband is accomplished by
switching the frequency of the second oscillator.
In the notation of Fig. 1, “USB’’ and “LSB” in-
dicate the position of sideband at the points noted
with respect to the input speech frequencies. This
is not to be confused with the particular sideband
of the second oscillator that is selected by the
second i.f. Careful study of Fig. 1 will make this
clear.

Although not directly indicated in Fig. 1, the

LS.B. \éariableMOQaer
200—30000y 19.8=17 Ke. 158, 465-467.8 Ke. 38-4.0 M. Range

[ ———————— e 1 U.SB. 468.2-4T1 Ke. USB. or LSB.
1 1

Spoech | ot LF ! avd Lt B0 1 Linear

Y Amp- | LD st b b T og et 2nd |1 gm0 o 3rd e bo o mps. an
u) - . p. and . Tuned

U;":Ifep:” Il od. B.P Filter : Wod. Filter Hod A?ﬁf:;‘ ‘ Circuifs
|
| |
! ier Re-injecfion Control | 1 J
: _Carrler Re-injection Control ! Figh Bards
: T i em o 05 e

448 K. LSB. =
! i | 488 K GSB. 72 ke Mod.
]

! |
' l ist Osc.l | = . High Outpul Freq.=
1 Note: LSB.=Lower Sideband +38—
L ke _; U.SB=Upper Sideband Xtal Freq, +-3840 e

Fig. 1 — Block diagram of a typical single-sideband suppressed-carricr transmitter or exciter. 'The equipment

inside the dashed area is described in this article.
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requirements of the various filters might be
briefly reviewed. The first i.f. filter must select a
band of frequencies from about 19.8 to 17 ke. and
have high attenuation to frequencies of 20.2 to
23 ke. (the other sideband). The second i.f.
selectivity must be such that it will greatly at-
tenuate the frequencies of the unwanted sideband
gencrated in the second modulation process.
This unwanted sideband will be removed by
twice the frequency of the first i.f. (34 to 40 ke.
for 17-20 ke. first i.f.). The sccond-oscillator
frequency must also be prevented from being
transmitted. A balanced modulator for the sccond
modulator will remove most of this undesired
signal but is not to be relied upon for complete
elimination; therefore, the second Lf. should also
have considerable attenuation at =20 ke.
Cloupled tuned circuits of conventional i.f. trans-
former design are satisfactory at the frequencies
chosen.

The third i.f. requirements are similar to those
of the second i.f. except that, with the frequencics
chosen, the selectivity requirements are more
lenient. It would be quite practical to employ a
mixer (modulator) not of the balanced type, for
the third modulator. Further notes on the com-
plete exciter or transmitter are beyond the scope
of the present article, as the first i.f. filter is con-
sidered to be more difficult to the average con-
structor and is deserving of full consideration.? 4

rr%
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2

Cie= 4fr¢/fzIR Lax= ('&L"j;lf_z' /z“ )( fzoe
=aACy ; Cp=7, Cok

Co= 7 - a= & 4”2252 =
Lz=:zk fA
L7=I'12L "y = fzoo +/z

Fig. 2 — The basic m-derived pi section used in the
filter.

The primary purpose of this article is to de-
scribe in detail the construction of a highly-se-
lective first i.f. filter that can be built at a
reasonable cost and with a minimum of special
test equipment..

3 The general technique is shown by Nichols, *“ A Single-
Rideband Transmitter for Amateur Operation,” QST, Jun.,
1948,

¢ [n the original manuscript, Mr. Berry showed the 2nd
oscillator (Fig. 1) on either 448 or 485 ke. It wag changed
ay shown because this maintains the output (suppressed)
carrier on the same frequency when transmitting either
upper or lower sideband, and it is a little easier.

30

Filter Design

In considering the design of this filter, quality
of components and desirable characteristics were
of first consideration; low cost and ease of con-
struction were achieved by selection of the type
of filter sections and impedance transformations.
Sharp cut-off is restricted to the high-frequency
edge of the passband, concentrating the attenua-
tion where most needed, and resulting in a mini-

SECTION No.l

SECTION No.2

L0288 0104

.faoa 00433 00312 W
- o2
0494 40 s /.40
507
R=10000 = 100012
f=11Kke. ; fa =20 Ke. f= ;7xc ; fa=20Kc.
froe T 205°KC. fooo =205 KC.

Fig. 3 — Component values of the mdxvudual pi sec-
tions of the filter. Values are in ufd. and mh.

mum number of inductors. This filter is designed
for selection of the lower sideband, but since the
position of the sidcband may be altered at the
output of the transmitter in a succeeding modu-
lator stage, this is no handicap.

A figure of approximately 40 db. reduction of
the undesired sideband was selected as a practical
value. It is believed that values much lower may
tend to limit operation on the adjacent channel
(when sufficiently selective receivers are in use).
Values much over 40 db. would probably not be
worth while even if a greater ratio were obtained
at the output of the filter, because intermodula-
tion in succeeding stages of the transmitter is
likely to introduce spurious beat products of low
intensity. (Note: In any single-sideband trans-
mitter, improper amplificr bias and overloading in
the lincar amplifiers is to be avoided as the effect
is similar to an overmodulated a.m. transmitter,
with its resultant splatter.)

A bandwidth of 2800 to 3000 cycles has proved
satisfactory for commercial communication and
is thought to be a practical one for amateur use.

A frequency band of 17 to 20 kc. was chosen in
preference to onc of lower frequency to reduce the
selectivity requirements of the second i.f. filter, as
previously noted. This rather high frequency (for
a single-sideband filter) also has the feature of
lower component values, lowering cost and mak-
ing hand winding of the inductors feasible.

The filter consists of two m-derived pi sections
of the type shown in Fig. 2. This type of section
has one frequency of infinite rejection on the
high-frequency side of the passband. By using
two sections, one with the rejection i’rcqucncy at

‘Linear R.F. Amplifiers,"" QST, May, 1949.
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20.5 ke. and the other at 21.5 ke., the re-
sultant attenuation on the high-frequency
side is quite high. When the two sections are

combined, the ‘inductors and capacitors at
the junction may be combined, to reduce

to five the total number of inductors in the
complete filter.

r\} T |

The input and output impedance char-
acteristics arc the same as that of the mid-
shunt constant-k type of filter of the same

cut-off frequency. This sort of termination
impedance is economical and works well

HIGH IMPEDANCE
VOLTMETER—001- IOV.7

INSERTION LOSS—DB.

either directly from a ring modulator or
resistance terminations.

VOLTAGE HELD
|— CONSTANT  13-30 KC—FTryeR——

The design impedance R of 1000 ohms °
was selected to give desirable component
values and desirable input and output im- 10
pedances obtained by transformer action in
the end inductors. 0

e

\

The resultant values calculated from the
design formulas of Fig. 2 for each section
are given in Fig. 3, and in Fig. 4 for the two see-
tions combined.

To those who may wish to calculate similar
filters, note that if scetions are to be joined, the
design impedance and the cut-off frequencies
must be the same for both scctions, although the
frequencies of infinite attecnuation may be dif-
ferent.

The filter of Fig. 4 might now be constructed,
and if proper components are available, the in-
scrtion loss between 1000-ohm resistive’ imped-
ances would be approximatecly that of Fig. 5. A
low dissipation factor (high @) is necessary in
most of the components to obtain the required
characteristics. Resistive losses internal to the
filter not only will cause a greater loss at all fre-
quencies but will “round off” the edges and
prevent the rapid rise of attenuation needed just
outside the passband.

HExcept in the case of C'r and Cy (Fig. 4), mica or
other low-loss types of capacitors are necessary
for proper filter action. C3, C4 and C7 are large
values for mica capacitors and would be ex-
pensive. Ordinarily they would have to be made
from a large number of paralleled units. Cy and
('7 appear dircctly in parallel with the terminat-
ing resistances and it has been found that good-
quality paper capacitors are satisfactory here.

Cs

0285 .01, 04

00433 .003/2

e

/aao 2 695
Ls
.om 140 7"2 0507 .40

. Fig. 4— Component values of the filter after com-
bination of the parallel components. Values are in ufd.
and mh.
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Fig. 5 — Attenuation characteristic of the filter shown
in Fig. 4. T'he test sct-up diagram refers to Fig. 6.

(4 is located internally and must be of low-loss
type for best results. It is possible, however, to
use impedance transformation at L3Cy and per-
mit a smaller mica capacitor to be used for (4
at the expense of a larger value for L3. The method
of impedance transformation employed also
permits a relaxation of the capacitor tolerance.
Any reasonable value may be used for C4 pro-
vided the inductor is adjusted to the correct
antiresonant frequency. The correct impedance
may then be regained by tapping L3. With in-
ductors of high coupling between turns, the
proper point of tapping is such that the induc-
tance between common and tap is approximately
that of the value of L3 before transformation.
The modification with the more desirable values
is shown in Fig. 6

Component Tolerances

In the filter of Fig. 4, the tolerance of some of
the elements is quite critical, particularly that
of the scries arms. It has been found in the design
of filters of this type that the tolerance of LC
ratios is not particularly critical provided the
correct resonant and antiresonant frequencies
are maintained. Practically, this lcads to the
sclection of capacitors to a tolerance of =5
per cent or better, and resonating each LC
circuit to the correct frequency by turn adjust-
ment of the inductor. The maximum possible
error of 10 per cent in the impedance match be-
tween junctions of the filter arms is not serious.
Greater tolerances will cause a “ripple’” in the
passband and other deviations from the desired
characteristics. In following this procedure, note
that the series arms of the filter have both a
resonant and an antiresonant frequency, with
the inductor as a common element for both.
Obviously, the inductor could not be adjusted
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independently for both frequencies. To permit
this desired independent adjustment, a tapped-
inductor arrangement is used.

Considering the series. arm Co-Lo-Cs, 3 is
selected with a tolerance such that it will always
be larger than the calculated nominal value. Ly
may then be adjusted with this new value of Cz
to the correct antiresonant frequency and will
have fewer turns than the original calculated
value of L. Leaving C3 connected across the
exact number of turns necessary for antireso-
nance, turns may be added to Ls until the entire
combination of Ly, Cs in series with C2 and the
added winding of Ly will series-resonate at the
correct frequency. The exact value of Cy will set
the impedance of the entire arm, and =6 per
cent is permissible.

10002 UNBAL.IN
5002 BAL. IN

The series arm (5-Ce-Ly i8 considered and
modified in the same manner.

This now leaves only four capacitors, C1, Co,
(s and C7, to be selected to plus er minus 5 per
cent. Each capacitor may of course be made up
of two or more units in parallel if necessary to
obtain the correct value.

The filter may be further modified by the addi-
tion of separate windings to L; and Lg to permit
operation directly from a ring modulator and into
the grids of a balanced tube modulator. This adds
little additional cost, and accurate balance can
he easily obtained by using bifilar windings.

In the design given, an impedance of 500 ohms
was selected for the input winding of L, since a
copper-oxide ring modulator operates quite
satisfactorily into this impedance. The impedance
of the output winding of Ls
is & compromise between de-
sired voltage step-up and
keeping the number of turns
to a value that permits hand
winding. The completed filter
design after all modifications
is shown in Fig. 6. In the
event other input or output
impedances are desired, the
number of turns and method
of connection of these added

iovo g,

10,000 7L BAL.OUT

Fig. 6 — Revised filter of Fig. 4, with provision for
balanced or unbalanced input and output.
C1— 0.049 pfd. =59%, paper.
C2 — 0.0043 ufd. =5%, mica.
C3— 0.03 ufd. + tol., mica.
C4—0.03 pfd. +20%, mica.
Cs—0.011 pfd. 4 tol., mica.
Cg—~ 0.0031 pfd. =5%, mica.
C7 —0.051 pid. 5%, paper. )
L1 (1-4) — 0.7 mh., 33 turns No. 26, bifilar.
L1 (5-8) — 1.4 mh., approx. 47 turns No. 26, bifilar.
Lz (1-4) — 2.0 mh., approx. 80 turns No. 26, bifilar.
La (5-6) — 0 to 20 turns No. 26, single.
Lz (1-4) — 0.7 mh., approx. 47 turns No. 26, bifilar.
Ls (1-8) — 2.3 mh., approx. 86 turns No. 26, bifilar.
L4 (1-4) — 5.0 mh., approx. 125 turns No. 26, bifilar.
L4 (5-6) — 0 to 20 turns No. 26, single.
Ls (5-8) — 14.0 mh., 160 turns No. 28, bifilar.
Ls (1-4) — 1.4 mh., approx. 47 turns No. 26, bifilar.
All wire Formvar or d.s.c. — see text.
L1 and Ls wound on Western Electric P476930 core
ring.
Lz, La and L4 on Western Electric P284395 core ring.

Approx. turns P284395 = 1000/\/_72’_

Resonant Frequencies

Inductor Capacity treq., ke.
L1 (5-8) Cy 19.

T2 (1-4) C3 20.5
f.2 (1-6) with C3 connected Ca 19.1
Lg (1-4) 0.1 ufd. 19.0

w=5% -

L3 (1-8) Cs 19.0
Lag (1-4) Cs 215
L4 (1-6) with Cs connected Ca 18.9
Ls (1-4) Cr 18.9
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windings may be altered to
meet the requirements. Since the impedance var-
ies directly with the inductance of the windings
(with 1.4 mh. the inductance for 1000 ohms
impedance), the required inductance in milli-
henrys for any new impedances may be found by
dividing the new impedance in ohms by 1000 and
multiplying the result by 1.4. The number of
turns required can be found from the formulas
for the inductors given in Fig. 6.

Filter Alignment

As has previously ‘becen mentioned, the LC
combinations must be resonant at the desired
frequency. In an m~type filter with closely-spaced
rejection frequencies, it is very important to hold
to .very close frequency tolerances; while a con-
stant error is not serious the spacing of one
frequency to the next is critical.

Heretofore, it has been considered necessary to
use expensive laboratory equipment, which is out
of the reach of many. Signal generators for the
range of 15 to 30 ke. are not common, and those
available are usually not of suflicient accuracy.
However, with the aid of a BC-221 frequency
meter the main obstacle has been removed. The
fundamental frequency range of the low band of
the BC-221 is 125-250 ke., and it has suflicient
output voltage to give a reasonable indication on
most oscilloscopes. The BC-221 is used only as a
calibration means for the test signal generator.
The test generator may easily be made from the
junk box, and the usual calibration problem
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sulved by the BC-221. In fact, good procedure is
to use only a rough calibration and use the
BC-221 . continuously for frequency set. The
method of connection of the frequency-check
system is shown in Fig. 7. The oscilloscope verti-
cal and horizontal inputs are used to give the
familiar Lissajous figures as a means of comparing
frequencies. Since most of the frequencies needed
from the test generator arc onc-tenth that of the
BC-221 it is convenient to use the chart calibra-
tion points for 125-250 ke. By moving the decimal
point one place to the left and obtaining a 10:1
Lissajous pattern on the oscilloscope the fre-
quency may be read directly. Other multiples
must. of course, be used for some frequencies.

An LC-type signal generator is recommended
for best stability, and particularly if one has to be
constructed.

A mecthod of resonating that gives accurate
results is shown in Fig. 7. This method measures
all LC combinations as a series-resonant circuit.
With the LC combination connected as shown, a
sharp dip in amplitude occurs wheu the frequency
is at the exact series-resonant point, since the
impedance is then a minimum. Although not
critical, £ of Fig. 7 should be the smallest value
that will still give a readable indication. When an
entire scries arm is resonated the dip will not be
as great but will be very sharp.

Coil Construction

In selecting inductors for the filter, the Q is
of primary importance. ¢ values of at least 150
are necessary for all inductors except possibly Ly
and Lg. Ly and Ls, as in the casc of C'1 and C7, are
in parallel with the terminations, and losses here
have much less effect. While many types of
inductors might be used, the toroidal type has
many advantages and core rings of molybdenum

Oscilloscope

e

A finighed toroid coil of the type used in the sideband
filter. An unwound core is shown at the left.

Toroidal coils of this material are small in size
and have a very low external field, and the
inductance remains quite constant with power
level and temperature. The coupling between
turns is high, so that leakage reactance may be
neglected in the design of the built-in trans-
formers and tapped coils. The one disadvantage
of using toroidal coils is the difficulty of winding,
since the wire must be threaded through the core.
However, in this filter specinl attention was
given to keeping the inductances low, and wind-
ing is not too difficult. Two different grades of
core material were used in the inductors for the
filter of Fig. 6 (attenuation characteristics shown
in Fig. 5).

Inductors L, L3 and L4 use cores having an
cffective permeability of 60, producing Qs of 200
to 250 at 20 ke. Ly and Ly cores were of 125

permeability, reducing the required num-
ber of turns and still permitting @s of
over 100. The construction data in Fig. 6

Permalloy are now available to the amateur.

1L, T

o
AAA
WW

Signa!
Generator
15-30 Ke.

give the approximate number of turns of
the inductors when using Western Elee-
tric core rings P476930 for L; and Lg, and
P284395 for Lg, Lz and L4. P476930 and

ll,———o<
-l]——< :q

L
R

Fig. 7 — 'The method used for checking coil-and-condenser com-
binations. An accurate frequency check is obtained by using a
BC-221 to check the 10th harmonic of the test signal generator.
T'he LC combination under test is adjusted for minimum horizontal

amplitude at the desired frequency.
R —1 to 10 ohms, 1% watt. See text.

T — Step-down transformer. A 500-to-6-ohm audio transformer is
suitable with generator outputs of 500 ohms or less.
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L-C Combinations
Under Test

P284395 have nominal inductances of 164
and 79 millihenrys respectively per 1000
turns. The approximate number of turns
for a specified inductance, as given by
the manufacturer, is found by the for-
mulas given in Fig. 6.

Since a tolerance is allowed on the
capacitors, and the permeability of the
cores varies slightly, the exact number of
turns will vary and must be determined
by measurement. For this reason suffi-
cient length of wire should be allowed for
the windings so that the additional num-
ber of turns necessary may be found by
test. The extra length of leads will not
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affect. the test, and these leads may later be cut
to proper length after the correct number of
turns has been determined.

Wire size is not critical and deviation from
that given in Fig. 6 may be made if winding area
does not limit. “Formvar” insulation, or the equiv-
alent, is recommended and is easy to wind, but
single silk or nylon is satisfactory. Plain enamel
not of the Formvar type is to be avoided, because
of the possibility of shorted turns.

In order to reduce the number of times the
wire must be threaded through the core ring, all
windings are bifilar except the adjustment wind-
ings 6—6 of La and L4. In the bifilar type of wind-
ing, two wires are held together and wound as
one. After winding, the start of one wire (3) may
be connected to the finish of the other (2), thus
connecting, the two in the series-aiding manner.
As in telephone practice, the numbering of

wire in the core ring, and then winding in opposite
directions through the core ring respectively with
each end of the bifilar wire. The wire should be
evenly distributed around the core ring, but this
is not particularly critical.

The following procedure for proper identifica-
tion and labeling of bifilar windings may be used:
Select one of the ends of the completed winding
and arbitrarily label them 1 and 3. Now by use
of an ohmmeter, locate the wire at the opposite
end of the winding which checks continuity to
“1.” This of course will be “2” and may be
spliced to “3.” With the exception of the input
and output winding of L; and Ls, the free wires,
1 and 4, may be left long and any additional
turns necessary may be obtained by winding on
singly, with care that the wire continues through
the core in the same direction.

The bifilar windings 5-6 and 7-8 follow the

same procedure. However,

T, 61 COR — whfzn two windings are to bg

c o' g 38 °] 0 series-connected such as 1-2,

Spe 1 FILTER © ]_‘.T g;/g;;/ 3-4 and 5-6, 7-8, care must
o #Cz , S ¢ 1] be taken in selection of the
34 5 1 ° end of winding to label 4, 7.

= -;E ‘The proper labeling is such

Carrier

Balance™| W”

fst 0SC.—20 Ke.

B+ )
200 VOLTS

8. 8 — A suggested circuit for the 20-ke. oscillator
and balanced modulator to be used with the filter.

Ca, Lz—p.l()S -ufd. =209, matched to within 1% by

trial,

C3— 0.01-ufd. silver mica.

C4 — 200-pufd. variable or adjustable.

R1--5000-ohm potentiometer.

Rz, Ra— 150 ohms, 14 watt.

R4 —See text.

Rs ~- 3000 to 5000 ohms.

Rg —-1000-ohm potentiometer.

L) — 284 turns or 142 bifilar, No. 26 Formvar or s.s.c.,
for coil 1-2. Coil 3-6 is 40 turns of same tapped
every 10 turns. Both coils are wound on the same
W.E. P284395 core ring.

COR — Copper-oxide modulator (Varistor). See¢ text.

Ty = Qutput transformer, plate to 500 ohms.

windings connected for series aiding is such that
the direction of current at one instant is from 1 to
2; 8 t0 4; 6 to 6; ete. Thus if 2 and 8 and 4 and &
are connected together and external connections
are made to / and 6, the windings are scries-
aiding.

In winding, the length of wire to be pulled
through for each turn may be halved by starting
at the center of the bifilar (doubled) length of

34

that the wire ends 4, 7 pass
through the core center in
the same direction as the
wire ends £, 8.

The input windings of 7
{1-4) and output windings of
Lg (6-8) are not critical in
inductance and may be
wound first to the specified
number of turns. If desired, a laycr of tape may
be applied over these windings before application
of the second windings.

L3 (1-4) is wound and resonated with a 0.1-ufd.
test capacitor to 19.0 ke. Adjust to the nearest
turn that produces resonance closest to the exact
frequency. €y and C'; may be paralleled and used
temporarily for the test capacitor. The second
winding of L3z (6-8) is now applied and series-
connected with the inner winding, /-4. Turns are
adjusted to secure resonance with Cy at 19 ke. No
connection is made to the tap during adjustment.
Note that wide tolerances on (s are allowed and
the exact number of turns of Lz will depend on
this tolerance.

Ly (6-8) and Lg {1-4) are wound and resonated
with their associated capacitors, € and C7.

Ly (1-4) is now wound and resonated with Cs.
As previously mentioned, the value of 3 may
vary over a wide range (plus tolerance), and will
determine the number of turns of windings I-4.
Note that the total number of turns for L, in-
cluding adjustment winding 6-6 depends only on
the exact value of Cq. Thus if Cj is large, winding
1-4 will have fewer turns, and 6-6 will have more.
After resonating ('3 connect it in para.llel with
windings -4 and the combination in series with
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("3. Check the resonant frequency of the entire
series arm, less winding 5-6. It should be higher
than the frequency as given in Fig. 6. Now, wind
turns on for the trimming windirig -6, and, with
it connected, recheck the resonant frequency.- Ad-
just turns of 5-6 until correct frequency is ob-
tained. In the event that the resonant frequency
was lower than the correct value before the addi-
tion of 6~6 it is an indication that C'; was too low;
and the entire adjust-and-check procedure must
be repeated with a larger value for (3.

L4 is now wound and resonated with Cy and Cg
following the samme procedure as for Le, (3, Cy.

The filter may now be wired temporarily for
test before mounting. 'The method of connection
for test is shown in Fig. 5. While a sensitive volt-
meter or decibel meter of high impedance is neces-
sary for accurate measurement, an oscilloscope
may be used instead for an approximation. If the
filter is flat through the passband and attenuates
rapidly on the high side it is likely that no errors
have been made. If the oscilloscope gain is ad-
justed for full deflection at the center of the pass-
band, the deflection at points above about 20.4
ke. should be barely visible if at all.

The mounting of the components will be left to
the builder, but it is to be noted that the indue-
tors may be mounted very close together and
near metal surfaces without harmful effect, with
the possible exception that Ly and Lg should be
given some separation from one another. A metal
screw may be used through the center of an in-
ductor without harm provided it does not c¢on-
stitute a shorted turn, as it would if metal wash-
ers were used on both sides and the washers
connected together.

A suggested schematic using the filter is shown
in Fig. 8 The specch amplifier should feature
low- and high-frequency cut-off as with any
’phone transmitter. Some high-frequency attenu-
ation may be obtained by the action of the sce-
ondary of Ty with ('}, Ca. It is well first to run a
frequency-response check on the specch amplifier
including T4, (1, C2 with the modulator discon-
nected and a 500-ohm resistor substituted.

The 20-ke. oscillator shown uses a toroidal in-
ductor. Other types of oscillators will perform
satisfactorily if the output impedance is held low.
The number of turns of inductor L; and value of
(‘s may be adjusted for proper frequency using
the BC-221 and the proper feed-back adjusted by
the secondary winding 3-4-5-6. The taps on this
winding are desirable to adjust the voltage at the
junction of R, K2 from 2 to 5 volts. Selection of
100 to 500 ohms for R4 also permits some adjust-
ment. Ry should be as high as possible for least
loading on the oscillator and filter, still permitting
enough 20-ke. output for any desired amount of
carrier reinjection.

(One point not obvious is that Ry and R3; with
Ry in parallel are actually in series with the
input to the filter. The values chosen normally
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give a good impedance match between the modu-
lator and filter. 1If 1N34s or vacuum tubes are
used instead of copper oxide for the modulator,
a resistor may have to be placed across filter
terminals / and 4, and K2 and R3 lowered in
valie. Proper match may be noted when audio
is fed into the speech amplifier and varied from
200 to 3000 cycles. If the speech amplifier has
previously checked flat, the output from the
filter at terminals 4 and 8 as measured with a
voltmeter or noted by the oscilloscope should
vary as the response through the filter alone with
frequencies of 19.8 to 17.0 ke. A ripple in output
amplitude indicates incorrect modulator match.

Copper-oxide ‘“ Varistors’’ available in surplus,

which have proven satisfactory with the values
given, are Western Electric 12162258, D163139
and D98914. The terminal numbering given for
“COR” of Fig. 8 is for these types.
+ Modulator balance for maximum carrier re-
duction is normally quite simple. A sensitive
voltmeter or oscilloscope is connected to output
terminals 5 and 6. With no input to the speech
amplifier and Rg turned for minimum carrier,
adjust the carrier balance control £, for minimum
output.

Balance should be obtained near the center of
the adjustment range. 1f not, & trimming resistor
may be paralleled with Ry or R3. Some capacity
unbalance in the Varistor or input winding of the
filter may prevent sufficient carrier balance and
small values of capacity may be added from filter
terminal I or 4 to ground. Capacity may also be
tried across C or Ca.

Note that any hum in the speech amplifier will
appear as an output carrier, but of course will
be 60 or 120 cycles from the true carrier. Hum
may be identified by temporarily shorting the
primary of 7';.

Audio is now connected to the input of the
speech amplifier and the level adjusted to a
maximum of 0.25 volt at the output of 7'1.

If the output of the speech amplifier is a pure
tone the output of the filter should be a single
frequency of 20 ke. minus the audio frequency.
Using a sweep rate that is a submultiple of the
audio input frequency, a check may be made for
the presence of a wmodulation envelope. Such a
trace represents more than one frequency in the
output and may be caused by distortion in the
speech amplifier or overloading of the modulator.
A slight modulation pattern is permissible as this
represents only a slight distortion of speech and
not spurious signals out of the passband.

The modulator is now ready to be connected to
the succeeding stages of the exciter.

SWITCH
TO SAFETY!




y oT so long ago anyone with a 3- or 4-clement
N beam on a v.h.f. band really had some-
thing. His signal stood out like a beacon
over the best efforts of the stations equipped with
various forms of dipoles. But times have changed,
and so have fashions in v.h.f. antennas. The pos-
sessor of a 4-element array now just about breaks
even with "his fellows, for nearly everyone has
found that the erection of a rotary array for 6 or
2 meters presents no insurmountable problems.

The arrangement of a few parasitic elements in
the proper physical relationship to the driven
dipole does work wonders, but the simple para-
sitic array fails in one respect: it does not ma-
terially lower the minimum angle of radiation.!
Since grazing the horizon is nearly always our
objective in v.h.f. work, we can add miles to our
coverage if we can pull our radiation angle down
a few degrees. This can best be accomplished with
stacked systems, wherein arrays are mounted one
above the other and fed in phase.

The stacked array shown in the accompanying
photograph was installed at WIHDQ to see just
what improvement could be cffected with such an
arrangement. At points where we were slready

* V.H.T. Editor, ¢S7. )
1" Parasitic Array Patterns.” Gillson, March, 1949, QST

The V.HF. Sandwich

Stacked Arrays for 50 and 144 Mec.

BY EDWARD P. TILTON,* WIHDQ

consistently readablc the change was not spec-
tacular, but the stacking really paid off on the
more difficult paths. The 5/0-Mec. signal of
WICGX, Brattleboro, Vt., for instance, had
been barely audible on ¢.w., and never readable
on voice, with the former 4-element array. With
the 4-over-4 providing just about its theoretical
4-db improvement, Ray became readable 90 per
cent of the time on 'phone, and a nightly schedule
instituted the first evening the &-element aurray
was up on the tower has never failed, in more
than a month of operation.

The 2-meter job, erected primarily to see what
could be done with horizontal polarization in the
vertical East, is not a big array, as 144-Me. an-
tenna systems go, but we just couldn’t sce that
nine feet of pipe between the two 6-meter bays
going to waste. Thus far it has been useful prin-
cipally for DX attempts when the band is open,
but a contact with Western New York and heard
reports from as far away as southern Virginia,
during a recent aurora opening, are marked up to
its credit.

Mechanical Details

The structure incorporates all-metal design.
Booms for the 50-Mec. section are 1Y4-inch 24ST
tubing. Elements are #{-inch tubing of the same
alloy, forced through holes in the booms. Element
spacing is 0.2 wavelength for the directors and
0.15 for the retlector. These somewhat smaller
dimensions than were used in the 4-element sys-
tem described by the writer previously in QST
and the Handbooks were decided upon in order to
reduce the size, weight and wind resistance of the
stacked system. The bootws are mounted on the
vertical member (a 114-inch o.d. pipe) by means
of blocks of wood, the only nonmetallic parts em-
ployed. These were made from pieces of two-by-
four one foot long. A hole the size of the mast is
made in the block near one side, at the middle of
the block lengthwise. The block is then sawed
lengthwise in a vertical plane, through the middle
of this hole. Bolting the two portions together
provides a tight fit around the vertical pipe. The

¢

A “four-over-four™ array for 141 Mc., mounted
between the bays of a similar array for 50 Mc. Stacking
of two bays a half wave apart lowers the radiation angle
appreciably below that obtainable with elements in a
single plane, and nets a gain of about 4 db. over that of
single array.

QST for



hoom is bolted to the block at three points.-T'his
method of mounting provides a rigid assembly.
The booms should be bonded to the main support
to provide lightning protection.

The 2-meter array employs somewhat similar
design but uses smaller components, because of
its lower weight. Booms are of one-inch tubing,
and elements of %{g-inch, mounted through the
boors, as with the 6-meter assembly. The booms
are mounted through the vertical member, which
is 114-inch tubing. As the vertical support for
the 8-meter array takes quite a bit of strain, it
was thought inadvisable to make holes through
it, so the 2-meter array was fastened to the main
pipe with a pair of “U” bolts. This has the ad-
vantage of making the smaller array a completely
separate assembly, which can be detached from
the main stem at will. Element spacing is 0.2
wavelength throughout.

The Feed Systems

The same principle is used in the feed arrange-
ment of both arrays, but it is worked out in a
slightly different manner. The bays are a half
wave apart, with the feeder connected at the
midpoint between the two, the phasing line oper-
ating as a double “Q” section in each case.
Folded-dipole radiators are used in the 6-meter
array, while a “T" match was used in the 2-meter
one. There is, of course, no reason why the same
system could not have been used in both.

The main transmission linc for each array is
300-ohm Twin-Lead, the heavy-duty tubular
type being used on the 6-meter portion. Tn each
case the method of feed was checked out for
minimum standing-wave ratio with one bay
alone; then the phasing section for the two bays
was proportioned so that it would serve as a
“Q” section as well. Dimensions are given in the
accompanying table. The fecdlines are brought
at right angles from the phasing sections to
stand-off insulators on the main vertical support.
They drop vertically to a combination tie point
and bearing, just below the lower boom of the
G-meter array. From this anchor, which rotates
with the beams, they drop loosely to a fixed tie
point, with enough slack left to permit slightly
more than 360 degrees of rotation.

The fed sections of the 50-Me. folded dipoles
are made of #{g-inch copper tubing, mounted on
54-inch cone stand-offs. The outer ends are sup-
ported on metal pillars of the same length. Two
stand-offs are used for each side of the dipole;
otherwise the rather soft tubing tends to sag and
disturb the spacing between it and the larger ele-
ment. The copper tubing is flattened in a vise at
the points where it is to be mounted. The 4-to-1
conductor ratio, and the spacing of one inch,
center to center, between the two conductors
gives the necessary impedance step-up to match
300-ohm line, in a 4-clement array of the spacings
mentioned earlier.
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A similar arrangement might have been used
in the 2-meter array, but the “T’’ match was
substituted for variety, and because a suitable
conductor ratio was not so practical with the
smaller-sized elements used. Adjusting clips for
the “T” section were made from grid clips
slipped over the respective elements and soldered
together in such a position as to give a spacing of
about 1Y4 inches, center to center. A one-inch
ceramic stand-off was used on each section, to
hold the “ T’ section in alignment with the main
clemént. The phasing section is the same as in
the larger array: No. 12 wire spaced one inch.
The point of connection between the “T’ sec-
tion and the dipole turned out to be approxi-
mately 5 inches from the center, but this should
be adjusted for minimum standing-wave ratio.

Dimensions of the 6- and 2-Meter Stacked
Arrays, in Inches

ltadiator Reflector 1st Director 2nd Direclor

a0 Me, 110 116 105 103

144 Me. 48 40 36 358
Phasing Line Reflector Spacing Director Spacing

50 Me. 114 34 46

t44 Mc. 393 1534 1534

It will be noted that the Jdimensions given in
the table are strictly conventional. Actually the
clements in one of the 6-meter bays were made
adjustable, just to check on the figures we'd
obtained in several previous beam workouts.
Adjustments were made carefully for maximum
forward gain, but the lengths came out so close to
formula dimensions that we once more came to
the conclusion that tuning ot elements for forward
gain is a waste of effort, when spacings of this
order are used and the antenna is mounted in an
average clear position.

e Strays %5

To the Compilers of the Antenna Book

‘I'o beam, or not to heam,
That is the question.
Whether it be better to try a newborn quad,
With shorted stubs a-dangling on the sod,
Or flat-topped jobs, with T-match all complete,
With all dimensions changed from wavelengths
into feet.
Aye. There’s the rub.
Whether to discard
plumbers,
That's served us well these happy postwar sum-
mers,
For something that we wot not of.
Whose crucifix of oregon may yet transfix
Qur puny hopes of working rare DX,
And wake; to find in our more saner spells,
We’ve lost an awful lot of useful decibels.
~— ZS6HX in “Radio-ZS"
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eWorld Above 50 M¢.

CONDUC TED BY E. P. TILTON,* W1IHDQ

months with an *“‘r,”" and April, 1949, was

one of the best. The aurora session of the
7th was probably the best. of this species yet to
be experienced by 50-Me. men, and it produced
a flurry of 144-Me. contacts as well. Again on the
12th, coincident with an eclipse of the moon,
both bands were open. Both occasions found
quite a few operators on 144 Me. blissfully un-
aware that anything unusual was going on, so
that thosc who were on the alert were not able
to make too many contacts. Work by means of
aurora reflection probably does not present much
chance of hreaking the cxisting 144-Me. record,
but it does offer an unparalleled opportunity for
working into scctions of the country on both 6
and 2 meters that are otherwise out of reach.
More important, aurora DX is possible from
almost any location, leaving the fellows having
exceptionally good radio locations without their
customary advantage.

By the time that this material appears in prmt
the spring aurora period will be largely past, but
openings can happen any time. So let’s be on the
lookout for them, and be ready to get in there,
with caw., when opportunities break. Some new
states and call arcas may be worked if we play
our cards right. It is probable that 144-Me. open-
ings occur more often then we have previously
supposed, and our slowness in recognizing the
presence of this form of DX on 2 may be charged
to our fairly recent, and still only partial, con-
version to c.w. technique on this band.

Moving our lowest v.h.f. band from 56 to 50
Me. made possible a few aurora contacts on voice,
the character of the %ignals approaching that
heard on 28 Mec., but experience on 144 Me. to
date has mdlcatcd that c.w. is the sole medium
by which DX contacts are possible on the higher
band. Signals take on a quality best described as
‘“an intermittent roar superimposed on a steady
one,” and the sound is changed hardly at all when
the b.f.0. is turned on or off.

Neither of the dates mentioned above provided
any appreciable amount of visible aurora in most
locations, yet the 50-Me. opcning of the 7th
lasted for at least four hours, and signals were of
good intensity. The 144-Mec. signals were in only
when the phase-distortion effects were most pro-
nounced. on 50 Me., but even 2 was open for an
hour or more.

* V.H.F. Editor, QST
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!URORA DX openings, like oysters, are best in

Double Hop on 8 — Es Reported on 144 Mc.!

The 50-Mec. band was open for more than [2°
hours on May 4th, part of the time for transconti-
neutal work between W7CAM and numerous Wls.
All call areus but W6 were heard along the Fast
Coast, in the earliest opening of its kind in 50-Me.
history.

What may be the first authentic iustance of
sporadie-E skip on 144 Mec. is reported by W4HHK,
Collierville, Tenn., who heard W7FGG, Tucson,
Ariz., at 12:50 p.m. EST. Confirmation was ob-
tained by telephone immediately after the reception,
when an attempt at two-way contact on 144 Me.
failed.

The spring 50-Me. sporadic-£ season officially
got under way on April 27th, raising again the
specter that has haunted this department through
all its ten-year history — that of a series of major
band openings, each occurring on the 27th of this
month, trom April to August, nccessitating a
major rewrite of our introductory paragraphs.

The coincidence of aurora effect over the north-
ern half of the country and an opening to South
America showed up again on the 7th. While
aurora contacts were being made on 50 Me. all
the way from Maine to Washington, W50TU,
Brownsville, Texas, W5UW, Missouri City,
Texas, and W4IUJ, West Palm Beach, Fla., were
working HC20T, at Guayaquil, Ecuador.

Around the World on 6 and 2

Watertown, S. D.-—The aurora opening of
April 7th provided the missing link in the 50-Mec.
WAS chain for Stan Burghardt, W@BJV. Nec-
braska has been a stumbling block for a number
of the 6-meter gang in Minnesota and South
Dakota who have been on the verge of WAS for
nearly a year. Activity in Ncbraska was slight,
and the distances were long for extended ground
wave and short for sporadic-E£ skip. WODNW,
North Platte, was the hero of the occasion for
W@BJV. Stan had 47 cards waiting, and the
Nebraska QSL came through promptly, so
WOBJV becomes the second man to have an
authentic 50-Mc. WAS. His special certificate,
prominently labeled ‘“Award Number Two,” is
on the way as we write. W9QUYV, Moline, IlI.,
is having QSL trouble, but he is expected to bhe
in line for Number Three.

Canton, Conn. — April 7th was a big date for
your conductor, too. Hearing W1, 2, 3, 4, 8 and
VE3 roaring (and we do mean roaring) in on 6
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we called W8WSE, who was known to have a big
2-meter beam. Would he listen on 2?7 You bet —
so over to 144-Mec. c.w. at W1HDQ. No result
with Mike, but a “CQ DX” raised W2RPO,
North Tonawanda, N. Y., for our first 2-meter
aurora QSO. Other aurora signals could be heard,
but Ralph was the only one on c.w. Next day,
however, came a heard report from W4IKZ,
Lynnhaven, Va., whom we missed because of
failure to tune the high end. Shame!

W2RPO reported hearing and calling W9JMS
and WSWSE, without result. W8WSE never did
hear W1HDQ, but he worked WOFVJ, Toledo,
IlL., and heard WOJMS. W4IKZ heard no other
aurora signals than W1HDQ), though he listened
on both horizontal and vertical for the duration
of the opening. All the above contacts were made
with horizontal polarization. It is belicved that
some work was done with vertical also, but we
do not have details. This aurora business on 144
Me. is still very much news, and we know very
little about it. 1If you hear or work anything by
this medium on 144 Me. be sure to let us have
the full story.

Winthrop, Mass. — Activity low on 6? Not at
WI1DJ! Arthur, whose hamming covers a span of
nearly 50 years, 17 of them on v.h.f., took time
out recently to pull some activity figures from his
1948 logs. During the year 2138 50-Mec. contacts
were made, of which 523 were in conncction with
net activities, leaving 1615 individual QSOs.
This is what comes of having two licensed oper-
ators in the family. Martha, W10IR, is also an
avid 50-Mec. enthusiast. )

Bremerton, Wash. — If you’ve missed the call
of W3CIR/1, now no longer appearing in his
comfortable spot near the top of the states-
worked-on-50-Me. list, look for it to reappear as
W3CIR/7. Ed is working on 6 from Bremerton,
and though his states-worked listing would be 2
at this writing we have no doubt that things will
be different after May.

Monterrey, Mezxico — After having frequent
trouble with 6-meter operators who could not
handle the code, XE2C got a modulator going,
and will be making plenty of contacts with Ws
this spring and summer. His location is 175 miles
west of the southern tip of Texas, so he should
be in a better position to work much of this coun-
try than the XEls down in Mexico City. He had
numerous contacts with South American sta-
tions, and one opening to W5, in late March and
early April.

Sheridan, Wyo. - Probably not many outside
Wyoming have worked this state on 144 Me., but
the total will be swelled if W7JRG has his way.
After working W7GBI, WIDNW and W@BJV
for three new states on 50 Mec. by the aurora
route, Ken is looking forward to doing the ‘same
on 144 Mc. He has a 24-element array (originally
vertical, but being changed over to horizontal),
and 80 watts to a 3E29 on 144.288 Me.
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Huntington, L. I. — Two-meter men who want
to put on fairly high power are overlooking a good
bet in the 826 tubes, now available at ridiculously
low prices on the surplus market, says W2GPO.
Puss is running 600 walts to a pair of 826s, in the
amplifier shown in the accompanying photo-
graph. The layout is unconventional, but effec-
tive. The tube suckets are mounted on edge, by
reans of hook bolts made from ordinary machine
screws, and are maintained in alignment by stiff
rods connecting the filament terminals. The grid
circuit is a tuned loop of wire, and the plate tank

With this amplifier of unusual design, W2GPO is able
to run 600 watts input on 144 Mec. Final tubes are 826a.
mounted in a horizontal position. An electric fan is
turned on the tubes and tank circuit for forced-air
cooling. See text for further details.

{-inch silver-plated copper, beut into a semi-~
circular shape. This is also condenser-tuncd,
%0 that the position of the shorting bar is not
changed in the course of ordinary adjustments.
Neutralizing condensers are pieces of aluminum
mounted in the two top socket holes on each side.

Initial experiments with this amplifier showed
that far beyond the normal tube ratings could be
run, but the tank circuit ran very hot. Larger
tubing, plus a blast of air from a small electric
fan, took carc of this. Plate current is 400 ma.,
at 1600 volts. The driver is an ARC-5, with 400
volts on the 832-A. This provides 40 ma. grid
current, at 140 volts bias, in the 826s. Grid re-
sistor is 3500 ohms.

Clacton, Essex, England — The 50-Mec. open-
ings between England and South Africa which
began in late March continued well into April,
crossband contacts being made between G6DIL
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on 28 Mec. und ZS1P on 50 Mec. on April 5th and
11th. The path was also open for brief intervals
on the 6th. Excerpts from G6DH’s report follow:
“As on many past occasions the days of high
southerly m.u.f. found conditions disturbed over
paths involving transmission through the north-
ern auroral zones, and m.u.f. for these paths was
apparently far below normal. It is difficult to say
whether this is actually a case of low m.u.f., or
whether it is due to absorption (and/or reflection
at shorter distances) by regions lower than #%,

. . On two occasions when ZS1P was receivable
on 50 Mec. at G6DH it was found that no other
signals could be heard above 37 Mec., vet several
signals up to 45 Me. are known to be receivable
under suitable conditions. It appeared that re-
ception was limited to a comparatively narrow
band from the m.u.f. down. . . . ZS1P says that
this effect is often noticeable in TV reception
from England. Generally either the video on 45
Me. or the sound on 41.5 Mec. is receivable with
good strength, but scldom are hoth simultane-
ously good.” G6DH also points out that south-
erly m.u.f. reaches 50 Mec. more often than was
formerly supposed: that 50-Me. contacts might
have heen possible with South Afriea on many
oecasions in the past when observers have given
up simply because the highest signals they heard
were about 38 Me.

Guayaquil, Ecuador — The 50-Me. band was
open for HC20T to W5 on March 26th, 30th,
April 3rd, Tth, 15th and I7th, and WHIUJ was
worked on the 7th for Steve's first Florida con-
tact. Mexico was worked on March 26th, 20th,
3lst, April 2nd, Tth, 15th, 17th and 20th; Vene-
zuela on March 27th and 29th; Argentina on
March 30th, April 4th, 5th, and 17th; and Chile
on March 20th and 31st. KZS5NB and TI2AFC
have both been heard, but are not yet added to
the countries-worked column, which stands at 10.
Steve is still looking for a W3 for 50-Mc. WACA,

Shawnee, Okla. — Here’s one  which didn’t
quite make last month’s news: WHGNQ had a
solid QSO with LUGDO on March 30th, at 8:20
e GST. Avery ix still running only 15 watts
input on 6.

Sharon, Pa.— The Mercer County Radio
Association will conduct an expedition to & 4760-
foot elevation in the Allegheny Mountains, 15
miles from Elkin, W. Va,, for the June V.H.F.
Party on the 4th and 5th. The Mountaineer
Radio Association of Fairmont, W. Va., is joint
sponsor of this project, and will furnish their
10-kw. emergency generator for power. The call
will be W3CJB/8. Power is to be 100 watts on
144.15, 145 and 146.8 Mec., as well as several
frequencies in the 6-meter band.

Pukinmaki, Finland — A few Finnish ama-
teurs are now in business on 144 Me., according
to OH2PK, who is working with 2NY, 2NV,
20K and 29I, On 50 Me., with temporary per-
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Standings as of April 25th
W9ZHB 48  W5AJG 43 W9ZHL 46
WoZJB 48 WsML 42 WODWU 46
WoQUV 48 W5VY 40  WOPK 43
WoBJV 48  WSHLD 40 WoMB 43

WSILY 40 W9ALU 42
WICLS 44  WSFRD 38  WIQKM 41
WILLL 40  W5FSC 37 WORQM 38
WIHDQ 39  W5DXB 35  WOUIA 37
WICGY 39 W5Z2F 34 W9AB 26
WILSN 37  WsGNQ 32
WIEMS 36  WSJBW 32 WaUSI 47
WULK 35  W5IOP 30 WPQIN 47
WINF 35  W5LIU 24  WODIM 47
WIKHL 34 W5LWG 19 WONFM 46
W1DJ 30 WaCJS 45
WIATP 20 W6UXN 47  WeKYF 44
WIAF 29 W6OVK 40  WQINI 43
WIEIO 25  WEANN 3% WPKPQ 42
WIHIL 21 W6BPT 35  WOTQE 42
WBAMD 35  WgSV 42
W2BYM 38 W6IWS 37  WPHXY 41
W2ID% 39 WEFPV 31 WeYUQ iy
W2AMJ 3% W6BWG 1& . W@JHS 3%
W2RLV 38 WePKD 36
W2QVH 37 W7BQX 45 WOGSW 2
W2RGY 26  W7YERA 43
W7DYD 41 VE3ANY 33
NEW 39 W7HEA 40  VEIQY o
W30R 35 W7FDJ 36  VEIQZ 28
W3RUE 34 W7FFD 35  XEIKE 23
W3MKL 33  W7KAD 35 VE4GQ 20
W3MQU 27 W7JPA 35 VHE3AET 16
W7QAP 32 HC20T 16
W4EQM 43 WTJRG 31  XE2C 14
W4QN 40  W7ACD 28  VEGT 14
W4GIY 40  W7JPN 19 XEIQE 10
W4RID 0 WIOWX 15
W4DRZ 3%
W4FBH 34  W8QYD 44
WAGMP 34  WSNQD 31
W4WMI 33 WSRFW 25
W4FNR 3% WSLBH 25
W4KKU 31  WSTDJ 2
W4LNG 31
W4HVY 29
W4MS 26
W4T 2

mits, are OH3NB and 2PK, working daily over a
90-mile path.

Jacksonville, N. Y. — Central New York, never
very active v.h.f. territory heretofore, has a grow-
ing 2-meter population as a result of the cfforts
of W2ZUZ, who is on from the 2100-foot ¢levation
of WVFC-FM, near Ithaca. His frequency is 147
Me., and he is on nightly from 7:30 to 8:30, and
as much later as there is anything to be worked
in the way of DX. Since this is a location toward
which few beams would ordinarily be aimed, Walt
asks that the boys in Pennsylvania and other

(Continued on page 110}
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Clinton 1B, E:&utu

' "1912-1949

It becomes our sad
duty to record the pass-
ing, on April 27th, of
Clinton B. DeSoto,
\W2IU, technical editor
of the Proceedings of the
I.R.E. and former edi-
tor of QST. Mr. De-
Soto, who was 37 years
of age, died of a heart
attack.

Clint DeSoto com-
bined. with rare skill
his two main interests

- radio and journal-
ism. Licensed in 1926
as WIKL in his home
state of Wisconsin,
while studying journal-
ism, he came to the at~
tention of ARRL Hq.
because of the research
work he was doing on a
history of amateur ra-
dio. He became an as-
sistant secretary of
ARRL {(and W1CBD)
in 1930, a position he
held for 12 years. Clint handled the League's
publicity work, the “TARU News” and “Cor-
respondence” departments of QST as well as
numerous feature stories and, in addition to rou-
tine office duties, visited many amateur clubs
and conventions as a representative of Hq. In
1936 the League published his completed history
of amateur radio, Two Hundred Meters and Down.
Just hefore the war, as an independent project,
he authored C'alling C'Q, a popular book on the

exploits of amateur
operators.

In 1942 C(lint be-
came, in quick succes-
sion, assistant editor,
executive editor and,
finally, editor of QST.
His innumerable QST
articles during almost
16 vears of association
with League Hq. wit-
ness that he was both a
good technician and an
unusually competent.
journalist. His compre-
hensive interest in ama-
teur radio is well illus-
trated in the subject
matter of his QST writ-
ings, such as improved
ham receivers and
transmitters, recording
principles, radio con-
trol of models, military
wartime developments,
and his wartime train-
ing scries for beginners,
“Who Killed the Sig-
nal?”’ That Clint had a keen sense of the dramatic
and human-interest aspects of amateur radio is
attested by his capable handling of ‘“Hamdom”
pages as well as feature stories concerning ama-
teur work in communications emergencies.

In late 1945 DeSoto resigned from the employ
of the League and accepted an editorship of the
journal of the professional society, a post to which
he brought a wealth of amatcur-acquired skill and
which he ably filled to the time of hissudden passing.

New Books

Radio Fundamentals, by Arthur L. Albert. Published by
McGraw-Hill Book Co., Inc., 330 West 42nd St., New
York City, 1948. 583 pages + 11 index pages. 6 X 9
inches. Price $4.50.

Servicing the Modern Car Radio, by A. .. Hurlbut. Pub-
lished by Murray Hill Books, Inc., 232 Madison Ave.,
New York 16, N. Y., 1948. Second edition. 688 pages +
4 index pages. 9 X 12 inches. Price $7.50.

Post War Communications Receiver Manual, compiled
and published by Howard W, Sams & Co., Inc., Indianap-
olis 7, Ind. 1948. Becond edition. 11 X 8 inches. Price
$3.00.

Radar Primer, by J. L. Hornung. Published by Mc¢Graw-
Hill Book Co., Inc., 330 West 42nd St., New York City,
1948. 210 pages + 3 bibliography pages + 5 index pages.
8 X 534 inches. Price $3.50.
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Radio Operating Questions and Answers, by the late A. R.
Nilson, and J. L. Hornung. Published by McGraw-Hill
Book (0., 330 West 42nd St., New York City, 1948.
Ninth edition. 360) pages + 48 appendix pages + 24 index
pages + 82 addenda pages. 734 X 5 inches. Price $3.60.

Velocity-Modulated Thermionic Tubes, by A. H. W. Beck.
Published by MacMillan Company, New Yurk City,
1948. 165 pages + 11 appendix pages + 2 index pages.
8 X 14 inches. Price $3.75.

Principles of Radar, by Denis Tuylor and C. H. Westcott.
Published by MacMillan Company, New York City, 1948.
127 pages + 10 appendix pages -+ 3 index pages. 8 X 514
inches. Price $3.50.

Radio Component Handbook, by A. C'. Matthews and Staff.
Published by Technical Advertising Associates, Chelten-
ham, Penna., 1948. 211 pages. 6 X 9 inches. $2.50.

Radio Industry Red Book, compiled and published by How-
ard W. Sams & Co., Inc., Indianapolis 7, Indiana, 1948.
446 pages.
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Inverted Rhombics and Biconical Beams

Some Ideas for High-Frequency Antenna Systems

Mr. Dean O. Morgan,* W2NNT, in which

he describes some interesting antennas he
has developed for TV work. In the hope that they
may offer possibilities for further development
of amateur-band antennas, he is passing along
his findings to anyone interested in antennas,
which means just about everyone.

W‘E have received several sets of notes from

The Inverted Rhombic

The first of these systems W2NNT calls the
“inverted rhombic.” In amateur circles the basic
unit of this system will be recognized as the “hi-
square” that has been used by itself or with a
reflector by some of the 28-Mc. gang. The basic
unit is shown in Fig. 1A, and it is scen to have
a square configuration with half-wavelength
sides. Fed at the bottom (or top) with either a
tuned line or a flat line and matching system,

¥ ¢/, Morgan Television Co.,
725 Seward St.,
Rochester, N.Y.
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it. gives a horizontally-polarized signal at right
ungles to the plane of the antenna. Mr. Morgan’s
first contribution is some design formulas and a
method for feeding the thing with 300-ohm
line, as shown in Fig. 1B. He gives for the
lengths,

[y = 368
17 F(Me)
= M2
27 7 (Me)

The 300-ohm line is attached at points 0.1l
below the center of the lg sides. Thus an antenna .
for 29 Mec. would have upper sides of /1 =
468/29 == 16.15 feet = 16 feet 2 inches and [
= 472/29 = 16.25 fect = 16 feet 3 inches. The
feedline would be attached 20 inches below the
center of lp (0.1 X 16.25 = 1.625 feet = 20
inches). W2NNT's measurements indicate the
gain of such an antenna to be 3.8 db. with an
interior angle of 90 degrees (as shown), and with
an interior angle of 60 degrees the
gain was 3.6. Since the smaller an-
gle represents a saving in the total
height required, this would seem to
be worth investigating for amateur
work. Such an antenna backed up

A double inverted-rhombic antenna
for high-frequency work is easily sup-
ported by a single wooden mast. The
'I'V antenna shown here uses an interior
angle of 60 degrees — slightly more gain
is obtained by increasing the angle to
90 degrees.

QST for
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Fig. 1 — The 90-degree inverted
rhombic at A is better known to
amateurs as the “bisquare” an-
tenna. It can be fed without special
matching sections by tapping the
feeders on to the elements, as
shown in B (gee text for dimen-
sions). How several sections can be
stacked and fed at the bottom is
shown at C.

¥

(A) Feed

by a reflector from 0.1 to 0.2 wavelength away
(tuned to the proper frequency either by ad-
justing the lengths or with a parallel-tuned cir-
cuit at the base of the reflector) might have some
real merit. The point of connection of the 300-ohm
line would change, of course, but the proper
point of attachment shouldn’t be too hard to
find.

For TV work, the “inverted rhombic” is
stacked,! as shown in Fig. 1C and the photo-
graph. This arrangement results in a large struc-
ture for 28 Mec., but it shouldn't be out of propor-
tion at 50 and 144 Mec. More than two can be
stacked, to lower the vertical angle of radiation,
but when four or more are used it is advisable to
feed the system at the center, for better current
distribution.

¥

Fig. 2'—'The "biconical™
bheam uses a double element
for each element in the usual
3-element beam. Crossed ele-
ments as shown at A are used,
and the 60.degree angle hus
been found to give maximum
gain. The driven element can
be fed with 300-ohm line by
tapping it on the ¢lements a
little distance each ride of
center. See text for dimensions.

Connected

(A)
4

The Biconical Beam

The other antenna tried by W2NNT looks as
if it might have considerable application among
amateurs on 28 and 21 Me. It follows the general
scheme of the normal 3-element beam, except
that the elements are “X”’-shaped, as shown in
Fig. 2A. The angle of 60 degrees between ele-
ments has been found to give maximum gain.
The detail in Fig. 2B shows how the elements

Y And called the * Mor-Giain” antenna.
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( 90°
L2 :
®) ©)

are joined at the point of crossing, and how the
driven element is fed with 300-ohm or other line,
by simply tapping on at the correct point.

The elements can be made with telescoping
ends for adjustment of the lengths, in the usual
manner. For 0.2-wavelength director spacing
and 0.15-wavelength reflector spacing, W2NNT
gives the element lengths ([ in Fig. 2A4) as

Director = 450/f (Me.)
152/f (Me.)
166/f (Mec.)

300-o0hm
™~ line

[

Antenna

Reflector

For a design frequency of 28.6 Me., this works

out to be 15 feet 9 inches for the director, 15 feet

10 inches for the antenna, and 16 feet 4 inches for
- Fxdx6'wood -

Tubing
flatiened )

the reflector. Using 300-ohm transmission line,
the line taps on 10 inches either side of the
crossover point.

In his experimental work, W2NNT has found
this 28-Mec. beam to show approximately 3 db.
gain over a similar beam with ordinary elements,
or about 10 to 11 db. over a dipole. The band-
width over which the s.w.r. did not exceed 2 to 1-
was 3 Mec. There are, of course, many different
mechanical arrangements that can be used to
obtain this element configuration.

------- -B. G.
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TVI Tips

troubled with TVI do not realize that it
makes a great deal of difference just where in

the T'V channel the offending harmonic falls. This
point stood out in the enginecering studies made
of picture interference some years ago, but it is
not too easy to put definite numbers on it because

PROBABLY most amateurs who have been
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Fig. 1 — Relative voltage required to produce equal
interference in various parts of TV channel.

interference is a subjective thing — one person
will not be greatly bothered by interference that
another would cousider bad enough to spoil en-
joyment of a program. Also, it varies with the
program material, scene lighting, and many
other factors. But it is quite possible to make
some gencral observations, aud a little attention
to the choice of an operating frequency may be
enough to get you over the hump when you think

28

you've reached the limit of what can be done to
prevent harmonic radiation.

There is no question at all but that a harmonic
falling near the picture carrier will do the most
damage. The greater the separation betwecn
hafmonic and picture carrier the better, provid-
ing that the harmonic does not run into the sound
channel in the process of moving away from the
picture carrier. Fig, 1 shows the results of some
measurements we made recently on the one TV
signal available on a ‘“service” basis in West
Hartford. At the time the measurements were
made the signal was not strong enough to give
more than about half contrast with the recciver
gain full on; we have been told that ficld-strength
measurements made in the Hartford arca show
the signal to range from about 50 to 200 micro-
volts per meter — well below the 500-microvolt.
figure that FCC considers to be the minimum
required for good reception in noise-free locations
(which ours is not!).

The data from which Fig. 1 was plotted were
obtained by loosely coupling a v.h.f. signal gener-
ator to the antenna connections of the receiver
and then adjusting the generator output until
interference was just detectable in the picture.
This was done throughout the television channecl.
The signal-generator readings were then reduced
to a relative basis, using as a reference the small-
est signal strength that caused detectable inter-
ference. As shown by the curves, the interference
was worst when the interfering frequency was on
or neur the picture carrier. Taking the relative
amplitude here as “1,” it can be seen that when
the interference was 1 megacycle away from the
picture carrier (either 0.25 Me. or 2.25 Me. from
the low edge of the TV channel) a signal 10 times
as strong was required to produce just-visible
interference. At the upper edge of the picture
signal — about 4 Me. from the picture carrier or
5.25 Me. from the low edge of the channel —--
ulmost 2000 times as much voltage was required to
cause just-discernible interfercnece as on the
picture carrier itself.

Now such a tremcndous ratio probably will
not hold for all TV receivers. The relative re-
sponse at the high end of the picture signal will
depend on the receiver’si.f. and video bandswidths

|

|

2
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and the state of circuit alignment. However, the
picture quality with this particular receiver does
not suffer by comparison with other receivers we
have used. Although the ratios should not be
taken too literally, they are probably dependable
in indicating the order of magnitude.

No means were available for determining the-

relative strength of the TV signal ang the inter-
ference. However, it was approximated by in-
dircct methods. It is well known that in f.m.
reception if two signals ure on the same fre-
quency adifference of 6 db. in strength will enable
the stronger one to suppress the weaker. The
graph shows the interfering signal strengths that
were necessary to meet two conditions — (1)
the value where the interference was just sup-
pressed by the TV sound carrier, (2) the value
where the interference just suppressed the TV
sound carrier. The presumption was, then, that
the sound-carrier strength was just midway be-
tween these two values. On the further assump-
tion that the sound and picture carriers had the
sume strength (this was supported by other
measurements) the TV signal was assumed to
have a relative strength of 200 on the scale used
on the graph. Consequently the signal that just
cuused interference at the frequency of the pic-
ture carrier was 46 db. below the picture carrier.
This checks rather well with the 40-db. figure
that has been generally accepted as the necessary
ratio of TV signal to interference, for good TV
reception.

But note this: When the interfering signal was
4 Me. from the low edge of the channel it had to
be as strong as the picture carrier to cause de-
tectable interference, and at the upper edge of
the picture signal it had to be ten times as strong!
Furthermore, the “annoyance factor’” of the
interference varies as well, being much less in the
upper reaches of the channel. This has been
shown in a rough way on the graph. At the upper
edge the cross-hatching is so fine that the picture
must be inspected rather closely to see it; at
normal viewing distance it shows up mostly as a
sort of graying over of the picture. The bigger the
bars — and the closer the interfering frequency
to the picture carrier the bigger they get — the
more objcctionable the interference, even when
the bars are just visible.

In terms of frequencies in the ten-meter band,
Fig. 2 shows how this information can be applied.
"The second and third harmonics from 28 Me. fall
in Channels 2 (54-60 Mec.) and 6 (82-88 Mec.).
In neither case is it possible for a harmonic to fall
right on the picture carrier; in both chaunels the
lowest harmonic frequency is 2 Mec. above the
low edge of the TV channel. (The small numbers
above the frequencies correspond to the Mec.
from the low edge as shown in Fig. 1.) In areas
where Channel 2 is in use harmonic interference
should be considerably reduced by working
above 29 Mec. —— as far toward the upper edge of
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the band ay is possible without getting into trou-
ble with the sound carrier, The sound oarrier is at
59.75 Mo., so no harmonic reaches it, but the
harmonic should be kept 250 to 500 ke. away
from it to be on the safe side. In Channel 8 areas
there are two optimum regions — between about .
28.7 and 29 or 29.1 Me., and above 29.5 Me. In
the latter case the harmonic is entirely outside
the TV channel and is least likely to cause inter-
ference. The shaded region should be avoided in
these areas because the harmonic will fall near
enough to the sound channel to be in danger of
doing damage. In the data shown in Fig. 1, the
interfering signal showed up in the sound channel
when the frequency was about 250 ke. below the
sound carrier — this with a signal ten times as
strong as the sound signal.

So choosing the proper operating frequency
can be of considerable help in reducing harmonic
TVI. It is conceivable that in mild cases it may
he all that is required. But mostly it will be a last
resort, not a cure-all. It is distinctly not a sub-
stitute for harmonic-reduction measures at the
transmitter nor for protecting the receiver against
overload from a strong fundamental signal.

-— @, G,

Silent Reps

'['r 18 with deep regret that we record the
L passing of these amateurs:

WI1EAYV, Charles R. Washburn, Marion,
Mass.

WI1QZY,
Mass.

W2IU, ex-WICBD-W9KL, Clinton B.
DeSoto, former editor QS7T, New York
Clity

W3FL, Edwin E. Widmer, Philadelphia,
Penna.

WSAHK, Millard M. Walker, Wharton,
Texus

W5HKU, Lyndon . Dawson, Ruston, La.

W6H VS, Leon S. Kruger, San Diego, Calif.

W6PHX, Harry 1. Elliott, North Sacra-
mento, Calif.

WS8TGU, Harold C. Ramsey, Zanesville,
Ohio

WSYFT, Henry L. Luoma, Ahmeek, Mich.

WS8ZKR, Henry H. Hargreaves, Manis-
tique, Mich.

EA1AH, Luis de Requie

(33BBM, Lawrence (3. Hayns

(x4MH, J. F. Fish, Blackpool, Lancs.

(G6HP, Thomas B. Wimbush, Burnley,
Lancs.

GM3BZP, Ian A. Bates, Perth

David W. Taylor, Medford,
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15th ARRL DX Contest
High 'Phone Scores

Based on reports received during the first few
weeks following that annual battle of the mikes,
the ’phone section of the Annual ARRL DX
(‘ompetition, we are pleased to present a pre-
view of the high scores and performance records
of those who took part.

Among the W/VE mikesters engaged in the
battle, top talker was W1ATE, who worked 89
différent countrics, made 468 contacts and a
multiplier of 160 for a claimed score of 223,040
points. Trailing closely behind, W3BES logged
500 contacts with 77 countries for a multiplier of
147 to score 219,765. The only other score above
the two hundred thousand mark received at this
writing is that of W8HRYV, 214,830, resulting
from 434 contacts and 167 multiplier (76 differ-
ent countries worked).

Claimed scores over 50,000 were maude by
W7ESK 196,506, WSREU 174,450, W4DQIL
137,093, W3DHM 130,634, W6ITA 123,343,
WIEWC 120,384, WS8HRV 113,400, WIAFZ
110,550, W2BXA 106,835, VE7EL 106,736,
W6RM 105,621, W4KWY 102,960, W4OM
97,342, W5BGP 88,200, W4FUM 85,347,
3% 2VQM 83,868, VE7ZM 83,694, W5KZN
81,534, W3GHS 79,860, W2PQJ 76,230, W1BFB
74,844, W4L.XE 68, 478 WS8NXF 65,754, WOPRZ
65,728, W6A DM 64,768, 'WOUUN 64, 602 W8VAN
58,968, WHANF 52,962, WSNSS 52,416, WIONK
52,374. W5LWYV 52,154, W4KCQ 51,336, VE7VO
50,997.

Entries from points outside the UJ. S. and Can-
ada are still coming in each day. In that category,
the highest score thus far received is that of
HCI1KP, 189,465 points, 743 contacts, 85 multi-
plier. TG9AN claims an even 1000 contacts,
multiplier of 48 and 143,328 points. PY2CK’s
log records 1002 QSOs, a claimed score of 141,218
and multiplier of 49. Next in line with scores over
50,000: VP6SD 109,296, KH6IJ 93,280, G8QW
62,279, HK3CU 54,230, CT1QF 54,150, ZC6X Y
51,207, DL4VN 51,183.

Tt is believed that most of the top 'phonc entries
have already bcen received and that the above
figures give a fairly accurate picture of the re-
sults that may be expected in the final analysis.
However, we must emphasize that these relative
standings are based on claimed scores. Complete
and final results will be published in a later issue
after the huge task of checking all entries has
been accomplished.

SWITCH
TO SAFETY!
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25 Years Ago S
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SUPFRHETERODYM ¢3 “that work” are very much
in the Ilr.nellght in June, 1924, QbT In pre-
senting his enlightening symposium on this
timely topic, Technical Editor Kruse has con-
sulted with numerous receiver-circuit authorities
of the day. Shown as a worthy example of ad-
vanced design is a neutrodyne-superheterodyne
constructed by J. L. A, McLaughlin.

There’s nothing mysterious about the circuitry
of the new master-oscillator power-amplifier
transmitters, E. A. Laport, ex-1CBO, ably ex-
plains. In similar vein, Philip Laskowitz, YDHI,
describes un effective break-in system which
should have wide application among our relay
stations. A tempting vacation-time project is sug-
gested by Gordon Hammond’s (3CEL) 80-foot
mast — total cost five dollars!

Ballots have been counted in the first election
to be held under the League’s new constitution,
resulting in the following Board membership:
A H. K01th Russell, Canadian 9AL, George L.
Bidwell, C. M. Jansky, jr., 9XI, B. F. Painter,
5MB, H. F. Dohbs, 4ZA, L B. Laizure, 9RR,
A. H. Babcock, 6ZD, Clyde E. Darr, 822, G. H.
Pinney, 1CKP, Karl W. Weingarten, 7BG,
W. T. Gravely, 3BZ, Paul M. Segal, YEEA, and
F. M. Corlett, 5ZC.

After un anxious month, amateur radio has
successfully reéstablished contact with the
MacMillan Expedition in the Far North. Fiftcen-
year-old Everett Sutton, 7DJ, was the amateur
to pierce the Arctic silence and handle traffic from
Operator Don Mix, telling that all was well with
the Bowdoin's party. An equally creditable per-
formance has been turned in by Canadian ama-
teurs who assisted news services during a trans-
Atlantic cable breakdown.

The past spring was a great season for ARRIL
couventions, Halifax, Seattle and Philadelphia
serving as hosts for rousing get-togethers. The
Philadelphia meeting, ably reported in this issue
by W. Bradley Martin, was marked by the
awurding to Trafic Manager Schnell of the QST
brown derby for being the first North American
amateur to work two-way across the Atlantic.
Editor Warner has already collected on his latest
Transatlantic wager with W. W, Burnham of
London, his winnings this round being s hand-
some mantel timepiece.

Gleanings: 4KU, Atlanta, and 6CGW, Long
Beach, merit the approbation of the station
descriptions section. . . . ARRL is cojperating
with the French government in running reception
tests of the Eiffel Tower station, FL. ...
A promising piece of *“ New Apparatus’ is an ad-
justable resistor known as the “Bradleyohm.”

QST for
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| Hows DX? [P

CONDUCTED BY ROD NEWKIRK,* WO9BRD

How:

We note a gratifying decrease in the number
of manufactured DX QSOs turned out by the
previously frowned-upon “buddy system.” Ap-
parently it has been widely realized that DXCC
rank should be reserved for McCoy DX men who
stand on their own two feet, and should not be
used as a measure of how many ‘‘friends” and
how much callous nerve an 1ud1v1du9.1 might
possess.

No, a mediocre location and/or the use of
microcosmic power does not entitle anyone to
DX served on a silver platter. Hundreds of guys
in this same boat stand by and take their fair
shots at the rare ones, come what may. In their
case it may be a long, winding road to the top but
when they do get their hands on that fancy di-
ploma it’s all theirs.

Jeeves, if you've finished making out our SWL
cards for the DX CC Round-up, order some more
for the next one. Then read us the mail. . . .

What:

Could be that most of the boys are up on 160
after their postwar 1.7-Mc. WAC but things on
etghty have slowed down to a walk. W4LVV comes
through with a tasty morsel in VP5AT, Caicos
(3510) . —. . _PY7WS (3515) made it 51 on
the band for W2QHH while W8PCS needed but
eight watts to a VFO unit to snare VO2CD and
ZLI1HM (3545) ._._. — WIPNE clings to a
77-615 battery blooper receiver for 80 and had
little trouble completing his 3.5-Mc. WAC with
same plus 200 watts to an 8005 . _._. — New
ones for WICFB were VP1AA, VP2LX, OZIW
and EI4Q.

"The variety of stuff making its appearance on
Jorty has grown limited but the band still bears
watching. ZL1CH/VR4 (7050) and VR2AR
(7070) are a pair of nifties holding forth during
the wee hours, for instance . _. _. _ Buropeans
aren’t so plentiful but W3JAK ran down
UASKBT, UB5AZ, OHINW and OH3NU
..... _ Now up over 130 on 40, W2RDX added
ZD4AB (7035) and YS1RA (7020) during dawn
hours ... _. — 50 watts netted ZB1Q (7020),
SUICR (7000), HK5CR, EA5BE, EA4LQ,
VP3ACS (7010) and YV5AL (7010) for W2YZG
...... W20WX has 15 watts less than that
but raised LA7Y, OKI1SX, PZ1WX (7010),
VP4TR, VP6SJ, VPOCC and CTIHT ._._.
Among W5ONL’s list we spot KM6AK (7035) and

% DX Editor, ¢S7. Please mail reports of DX activity to
W9IBRD'’s home QTH: 1517 Fargo Ave., Chicago 28, Il
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W7MGO now awaits cards from ZS5GF (7031),
IILX, KV4AA (7019), CE7CD (7025) and
VS2BX (7028) ._...... WICFB has QRT for
the summer months after adding W2WMV/Cl1,
JA3AA and CE4AD ... ..._ W2BJ is an old
7-Me. enthusiast and bagged people like CP1AQ,
FA8IH, (CT1AZ, EA1AB and EA5BE w1th his
33-up-33-out skkue

If Tilton hadn’t once had a buffer-doubler on
twenty we’d say he was just too lazy to wind coils
with so many turns, Anyway, KH6PM likes the
band what with EL3A (14,075), FASIH (14,120),
ISIAFM (14,125), FUSAA (14,020), TA3GVU
(14,120), VQSAY (14,065), ZD4AB (14,060) and
two peuple signing EPS8EA (14,150) and FPS8AF
(14,090). Those are still on Fred’s stalk list but
he did capture CX6AD (14,065), CP1AQ (14,060),
FOSAD (14,050), HP1PL (14,075 t8), NY4DD
(14,030), OQSQF (14,100) and VP8AXK (14,125)
..... —~ G6RH sneaked past the Ws to the tune
of W8QOH/HS (14,085), EASCO (14,185f),
EAGAZ in the Balearics (14,065), FES8AB (14,030),
FI8ZZ (14,015), FD8RG (14,045), FKS8AB
(14,020), FOSAC (14,030), VEOPJ (14,110),
KCG6EA (14,085), VQ4CUR (14,010 t8), VR2AP
(14,150), VR2BJ (14,070), UPZAA (14,100),
ZK2AA (14,135) and WEMCF /Formosa (14,040)
..... — ZC4AC (14,070), YT7DD (14,080),
4X4CJ (14,090), W3CHH/Iwo (14,060), ZC1CL
(14,070) and YK1AF (14,080) were snapped up by
WI1KUF while W1KMY hooked VKONR (14~

THATS COMPANY, JEEVES. TVE
INVITED THE NICE FAMILY THAT LIVES
IN THAT HOUSE AT THE END OF OUR
RHOMBIC FOR DINNER




020), GC3EML (14,060), LB3XA, HASB (14,
025), JA2KG (VFO) and ZELJI (14,000)
W3NOH’s fanciest: SPSBA (14,080),
MD7RCS (14,065), HZ1HZ (14,000), EASMC
(14,095 t7), CT2BN (VFO t8), KX6BE (14,009
t8) and YS1RA (14,045). Al is curious about one
YA1AA who passes out the QTH “1 Kabul Ave.,
Herat, Afghanistan.” . . _._ An influx of TV
sets has annoyed W8KPL but didn't slow
him down appreciably: WFHWI/KS6 (14,040),
HBIEO/HE (14,060-14,110), VQ4LM (14,040),
VS7RA (14,030), AP5B (14,030), MI3AB (14,070),
CR7AO (14,060), CT3AV (14,155), DUIAP
(14,070), EK1DI (14,025), EKIDO (14,070),
EKIGW (14,020), YS1ZG (14,050), ZD9AA
(14,010), HASBP (14,150), UISKAA (14,060),
UG6KAA (14,015), UF6AB (14,080), GD3UB
(14,070) and GAGNT, a flyboy over the Sahara
... From WSKOS’B list we swipe MT2A
(14 090) and W3QLW donates GC2CNC (14,-
025), GC50U (14,060), OEIAD (14,047) and
OKICK . _. . — The indoor wire at WOMDG
managed FASBG (14,000), OESYL (14,000) and
EA5BE, while 40 watts raised TA3DQ, UA1AI
UC2AD (14,040) and OX3MF (14,036) for
WIWEN . _. . — VEBAWE ran into two ship
stations, MN2AC and OH1O0R, as well as CT3AA
and ISIAHK (14,005). _. _. - VE1HG’s 40-watt
807 has tallied over 100 postwar countries,
Harry’s latest being VS9AL, ZC6PM, JA2AZ,
ZD1BD, (CR6AW, VQ2DH, MD4BPC and
MDID ._.._.._ -From W4LVV’s whopping
assortment we select SVSUN (14,040), I1YA/
Trieste (14,050), FF8GP (14,050 QRII), CR7IZ
(14,070) and an AX2B (14,000) who specifies
Socotra as his QTH . _._. . VK1VU (14,060)
claims W4MR as his first W4 contact and W8SYC
bas high quality in YK1VL (14,050), YK1AB
(14,035), VU2L] (14,115), VS2CH (14,000),

The bands have certainly been hrightened by the

activity of the ZC6UN crew in Haifa. A group of the
o exstors are, . to r., SMSLR, W2NUP, PA9BB and
‘W2BSP.
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LX1SO0 (14,089) and two finger-crossers, ZD3T\ .
und TA2AR . . . _. KZ5IP bucked the W/VE
competition successfully for ZD4AM (14,025),
ZK1AL (14,065), VS7NX (14,010), OQS5RA
(14,030), TF3AB (14,010), OEIFF (14,008),
YR5W (14,012) and VS1CX.

The strictly-'phone reports are few but we
surmise the A3 adherents are all busy making
out, QSLs with meat like ZD3A, VR3A, C1DH/
(3, CTTY, ZS8A, HL1BJ, ISIAYN, LX1JW,
YS2AG, KR6s AS AX BG and BO, JAs 2AZ

2BF 3AB 4AD 7AA, MI3SC and YS2AG being

collected by W2DMJ’s 810s . .. .. — W3QLW
hollered happily at HC2JR (14,305), KG6EQ
(14,265), VP2GG (14,375), VPSAR (14,170),
VPG6CDI (14,145) and ZLIMR . _. _.. W2MPA
adds FQ8SN, ZD2S, YK1AB, ZC1AZ, EA8CO,
MI3SI, TA3GVU, C1PL, DU 1VVS, FA3JX,
()Q5LL IblAHK HAIKK‘ W7LZJ/C6,
UB5SKAG, 4X4CZ, W2EJV/PK3, VP3HAG,
LX1BU, ZC6XY and EL7A to the list of juice
vou might uncover sans BFO QRM.

Blowing alternately hot and cold in true style,
ten dished out CNS8ER (28,016), ISIAFM
(28,010), UR2KAE (28,005), YSIH, GC4LI
(28,040), OA4AS and VP5AS to WQYIIY’S 807
while six consccutive ‘phone contacts formulated
a fast WAC for W8VAN, namely VQ4RF,
DI4PQ, CXIME, VK2KZ, JA2AZ and a
VE6 ._...._ LUSBF regularly runs into
CP5FB, LU1ZA, LU2ZB, KH6s RE and
RR, ‘md \Y P4TAN via the voice route and
('xGRH pinned down AC4RF (28,050), VP2AJ
(28,020), VQ8AD (28,050 t7 QRH) on c.w. plus
VQSPBD (28,390) on A3 .._.._._ Traffic-
hound W8NOH sampled ten and liked EA4FA
(28,015), UB5SBK (28,030), OALF (28,250f) and
KG6DI. _._. — W3NOH did well with SVgW A
and AP5Z while WILNT pitches in with KV4AA,
EASBE, OH8NF, LA60, UB5AZ, FASCR,
(*X4CZ and OESAN.

W8SWG finds things booming on eleven, pick-
ing off KG6DG, PY2AC, YR54, TGIJK,
SP8XA and EL3A on ¢.w. and LXIJW EA4LA,
OALE, VP6CDI, HC1IKP, PY2CK and TGIAN
using voice ........ TAIGVU (27,220) com-
pleted W2QHH’s 11-meter WAC so this part of
the spectrum is worth a listen now and then.

Where:

It might be well to reiterate that the addresses
given herein are by no means vouched for by this
department (nor results therefrom guaranteed!).
Obviously, were we to check and verify each one,
by the time they appecared in print their value
would be nil. 8o take your chances and good
luck, OMs. . .

AG2AB Cpl. E. Metrick, Hq. & Hq. Co., 35! Inf.,
¥.T.T., APO 208, % PM, N.Y.C., N. Y.

ex-D4AEQ W6KFRS, 1230 Brannick Avenue, Los
Angeles 23, Calif,

EA8CO Box 346, Las Palmas, Canary Islands
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Rurik Lonnroth, OH2QQ, has enjoyed contacts with
hundreds of W's from his meticulous layout in Helsinki.
D.c. mains (250 volts) limit the input to 50 watts and
two antennae are employed, a long wire and an end-fire
east-west beam. Receiving is done with an NC-100XA.

EASMC Manuel Cenulmor, Sol Y Ortega, 23,

Laguna, Tenerife, Canary lslands

EK1DP RPQ No. 57, Tangier Zone, North Africa

EL8A (via W2QKE)

KFOSAD (yume as RV2)

HL1BA (via W2MQD)

I1RMO Via San Rocco. 10, Cremona, Italy

KC6WA Navy 3054, FPO, San Francisco, Calif.

LU1ZB QSL to B. Marquez 255, San fsidro
{P.B.A.), Argentina

LU2ZA Alberto Torres, Isla Laurie Observatorio
Meteorologico, Argentina

LLZ1AB Hox 242, Sofia, Bulgaria

LLZ6AA F¥ranz Poulis, Box 271, Sofia, Bulgaria

MD2AC S/Sgt. M. E. Gallaher, 1950 AACS Sqdn.,
APO 231, % PM, N.Y.C,, N. Y.

MD7RCS (via RSGB)

MI3SI Radio Marina, Asmara, Eritrea

MT2D K. L. Williams, ¢ BOAC, Tripoli, Tri-
politania, North Africa

PK3JT (via ARRL)

SP5BA (via W5KC) .

ST2RA Box 25, Malakal, Southern Sudan

ST2WB John Birch, Juba, Sudan

SU2AA (via W2CYC)

VKIPJ ¢ Dept. of Civil Aviation, Port Moresby,
Papua Territory

vo2CcQ Bristol Airfield. Argentia, Nfid., Navy 103,
¥PO, N.Y.C,, N. Y.

VO4AD H. H. Keeping, Box 13, Port aux Basques,
Newfoundland

ex-VP4TY D. E. Yong, 22 Sussex St., Charlestown,
Georgetown 16, British Guiana

VP7TNK Box 703, Nassauu, Bahamas

VR2BG D. Rummins, % KRNZAF, Suva, Fiji
Islands

VR2BK J. L. Byrne, %, Sgts. Mess, RNZAF Stn.,
Lauthala Bay, Fiji Islands

VR2BL ¢, Nadi Airport, Fiji Islands

VR5JA P.0. Box 47, Nukualofa, Tonga fslands

VR5PL (now sane as above)

VS2CH (via RSGB)

June 1949

WI1EEC,K\W6
W2YXG/KH6

(to home QTH)
W. H. Barnes, Navy 28, FPO, San Fraun-
wisco, Calif,

W3CHH/Iwo APO 264, Unit One, % PM, San Francisco,
: © Calif. -

W6DGS/KW6 (to home QTH)

W6GIB/KW6 (to home QTH)

W7LZJ/C6 (to home QTH)

WeMCF/C3 Box 10, Navy 3930, FPO, San- Francisco,
Calif,

YM4AW QSL to 85 Park Ave., Amityville, L.I.
N.Y.

YSIRA Y% American Embassy, San Salvador
Nalvador, C.A.

YS1VvJ Jorge Vasquez, Telegrafos, San Salvador
Salvador, C.A.

ZC6PM (via ARRL)

7ZD25 R. Sherwood, % WAAC, Lagos, Nigeria

ZD3A Box 16, Bathurst, Gambia, B.W.A.

ZE2JL E. H. Blackwell, P.O. Box 121, Umtali,
Southern Rhodesia

ZL1GE/P QSL to (. Harrison, 75 Stenhouse, Edin-

burgh 11, Scotland

This variety thanks to Wls 1042 KUF QIQ
QMJ RWS, W2s BJ CJX DMJ EQS LXI MPA
SN, W3NOH, W4s MR VE, W5s LY JPC,
Wo6PH, W8s KPL SWG WWU, WOCFT, Wos
BNU TKX, KH6PM, LUSBF, OK1WY.

Tidbits:

Local QRM around Fiji is growing fierce, re-
ports VR2BC. There are now seven active sta-
tions within a half-mile radius of Nadi Airport
and more newcomers are expected directly.
Graham has a yen for magnetic recording and
would welcome a few rag-chews on this subject
‘e .~ NY4DD informs us that the six present
Guantanamo Bay licensees are NYds AW BA
JB LB RD and his truly . _._. — KT3AD re-
ports sparse Ethiopian activity but holds forth
un 80, 40 and 20, 'phone and ¢.w., to furnish more
than his share of contacts with this rare point
...... — W3JTC's PVRC DX News speaks of
VQ2DH's planned visit to ZD6 during April.
Anybody grab this one? . ... .. _ The following
sidelights of IKH6VP's sojourn to VR4 trickle
through: Bill (ex-W7BE, W3IWM) worked 889
fortunates in 85 hours of operation on three
hands. A rhombie headed toward KHE was used
and power ranged from 40 to 400 watts. Intending
to give W7s a decent break, he found conditions
stacked against him with all U.S. areas except
the northwest coming through. Atmospherics
made things really rough. W4CYC was the first
station raised and S9 reports became the rule
thereafter. KH6VP has done his DXing from
many parts of the U.S. and muaintains that the
W7 gang has the toughest row to hoe. {Guess he
never had to usc a skywire atop a Cicero two-
tlat, eh, boss? — Jeeves| DMaybe not, Jeeves, but
that VR4 clambake was a job well done . _.. ... -
A DXer of the uld school, GBQX, proposes a toast
to this modern generation of DX stalwarts who

can hang on for hours on ¢nd to grab a new one.
(Continued on page 112)
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LA.R.

QSL BUREAUS
OF THE WORLD

For best service on delivery of your QSLs to
foreign amateurs, simply mail cards direct to the
bureau of the proper country, as listed bclow
(boldface type indicates a recent change from
previous listings). Do not send foreign cards to
A.R.R.L. headquarters except those for which no
bureau ts here listed.

For service on incoming foreign cards, sce list
of domestic QSL bureaus in previous issues of
QST under the heading, “ A.R.R.L. QSL Bureau”
(page 30, April QST).

Alaska: J. W. McKinley, Box 1533, Juneau

Algeria: Via France

Argentina: R.C.A., Av. Alvear 2750, Buenos Aires

Ausiralia: W.LA., Box 2611W, G.P.O., Melbourne

Austria: Via ARRL

Azores: Via Portugal

Barbados: VP6PX, Wood Goddard, Bromley, Welches,
Christ Ch., Barbados, British West Indies

Belgian Congo: P.O. Box 271, Leopoldville

Belgium: U.B.A., Postbox 634, Brussels

Bermuda: VP9D, James A. Mann, The Cut, St. Georges

Bolivia: R.C,B., Casilla 15, Cochabamba

Brazil: L.A.B.R.E., Caixa Postal 2353, Rio de Janeiro

British Guiona: Desmond Yong, 22 Sussex St., Charles-
town, Georgetown #16

British Honduras: D. Hunter, Box 178, Belize

Burma: B.A.R.S., P.O. Box 611, Rangoon

Canal Zone: Canal Zone Amateur Radio Association, Box
407, Balboa

Canton Island: Francis T. Blatt, KB6AG, ¢, C.A.A., Canton
Island, South Pacific

Ceylon: P.O. Box 907, Colombo

(*hile: Radio Club de Chile, Box 761, Santiago

China: K. L. Koo, P.O. Box 409, Shanghai

Colombia: L.C.R.A., P.O. Box 584, Bogoté

Cook Islands: Ray Holloway, P.O. Box 65, Rarotonga

Costa Rica: F. Gonzalez, Box 365, San Jose

C'uba: James D. Bourne, Lealtad 660, Habana

Czechoslovakia: C.A.V., P.O. Box 69, Prague I.

Denmark: E.D.R., Box 79, Copenhagen, K.

Dominica: VP2DC, Roseau

Ecuador: Victoriano Salvador, P.0. Box 2536, Quito

&ire: R. Mooney, “Eyrefield,"” Killiney Co., Dublin

Ethiopia: ET3AF, P.O. Box 858, Addis Ababa

Fiji: 8. H. Mayne, VR2AS, Victoria Parade, Suva

Finland: P.O. Box 306, Helsinki

IFrance: Service QSL, R.E.F., 6 rue du Pont de Lodi, Paris 6

Germany: (DL2 calls only) E. G. Styles, PW /DP Branch,
120 Hq. CCG (BRE), Brunswick BAOR (II)

Germany: (DL4 calls only) M /Sgt. A. R. Varney, OPM,
EUCOM, APO 757, ¢, Postmaster, New York, N. Y.

Germany: (DLS callg only) Via France

Germany: (other than above) D.A.R.C., Post box 99,
Munich 27

('reat Britain (and British Empire): A. Milne, 29 Kechill
Ciardens, Hayes, Bromley, Kent

(reece: C. Tavaniotis, 17-A Bucharest St., Athens

Greenland: 1385th AAF Basge Unit, APO 858, ¢, Postmaster,
New York, N. Y.

(;renada: VP2GE, St. Georges
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ffuam: (1.R.A.T.., APO 234, ¢, Postmaster, San Francisco,
Calif.

Guatemala: Manuel Gomez de Leon, P.O. Box 12, Guate-
mala City

Haiti: Roger Lanois, % RCA, P.0. Box A-153, Port-au-
Prince

Hawazi: A. . Fuchikami, 2543 Namauu Dr., Honolulu

Hong Kong: Hong Kong Amateur Radio Transmitting
Society, I’.0. Box 541, Hong Kong

Hungary: H.S.R.L., Postbox 185, Budapest 4

Iceland: Islenzkir Radio Amatorar, P.O. Box 1080, Rey-
kjavik

India: J. Nicholson, Nadiar Estate, ¢ Munnar P.O.,
‘Travancore

Israel: Bee Palestine

Italy: A.R.IL., Via San Paolo 10, Milano

Jamaica: Thomas Meyers, 122 Tower St., Kingston

Japan: F.E.A.R.L., APO 500, % Postmaster, San Fran-
cisco, Calif.

Luzembourg: G. Berger, 20 Louvigny St.

Macao: Via Hong Kong

Malta: Via Great Britain

Mauritius: V. de Robillard, Box 155, Port Louis

Mezico: LLM.R.E., Apartado Postal 907, Mexico, D.F.

Montserrat: VP2MY, Plymouth

Morocco: C. Grangier, Box 50, Casablanca

Moroceo: Tangier International Zone only: EK1IMD, Rox
57, British Postoffice, Tangier

Mozambigue: Liga dos Radio-Emissores, P.O. Box 812,
Lourenco Marques.

Netherlanda: V.E.R.O.N., Postbox 400, Rotterdam

Netherlands East Indies: Hr. C. Loze, PKILZ, Burg.
Kuhrweg, 47 Bandoeng, Java

Newfoundland: N.A.R.A., Box 660, St. Johns

New Zealand: N.Z.A.R.T., P.O. Box 489, Wellington C1

Nicaragua: L. B. Satres, Bolivar Ave., 106 Managua

Northern Rhodesia: N.R.A.R.S., P.O. Box 199, Livingstone

Norway: N.R.R.L., P.O. Box 898, Oslo

Pakistan: Via India

Palestine: P.O. Box 4099, Tel-Aviv

Panama, Republic of: 1.P.R.A., P.O. Box 1616, Panama

Faraguay: R.C.P., Palma 310, Asuncion

Peru: R.C.P., Box 538, Lima

FPhilippine Islands: Elpidio G. DeCastro, Philippine
Amateur Radio Assn., 931 R. Hidalgo St., Quiapo, Manila

Puerto Rico: E. W. Mayer, P.O. Box 1061, San Juan

Portugal: R.E.P., I'ravessa Nova de S. Domingos, 34-1°
Lisbon

Roumania: Vasilescu, Box 326, Bucharest .

Salvador: J. ¥, Mejia, 78 Calle Poniente No. 76, San Salvado

South Africa: S.A.R.L., P.O. Box 3037, Capetown

Southern Rhodesia: S. E.B. Anderson, ZE2JN, 3388 Queens
Park, Bulawayo

Spain: U.R.E., P.O. Box 220, Madrid

St, Vincent: VP28A, Kingstown

Sueden: S,8.A,, Stockholm 8

Switzerland: U.S.K.A., Postbox 1203, St. Gallen

Syria: P.O. Box 35, Damascus

Trieste: A R.A.T., P.O. Box 301

Trinidad: Edgar H, Borde, 52 Mucurapo Rd., Port-of-
Spain

Uruguay: R.C.U., Casilla 37, Montevideo

U.8.8.R.: Central Radio Club, Postbox N-88, Moscow

Venezuela: R.C.V,, Apartado 1247, Caracas

Virgin lslands: Richard Spenceley, KV4AA, Box 403, St.
Thomas

Yugoslavia: Post Box 180, Ljubljana

(Continued on page 114)
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Modernizing the Prewar HRO

BY LOREN G. WINDOM,* W8GZ

compare his prewar HRO receiver (No.

Y-219) with several of the new HRO-7
receivers. My conclusion was that the old HRO
was still a top-notch receiver but that several
improvements were indicated — conversion of
the high-frequency oscillator and the uddition of
a noise limiter. After extended use at W8GZ

SOME months ago the writer had ocecasion to

H.F. OSCILLATOR R

To Grid
No. 2 of
Mixer

Fig. | — Revisions in the high-frequency oscillator
circuit.
C1— 10-ppfd. ceramic, —0.00077 pufd./uutd./°C (sce
text).
(C2 — 100-upfd. ceramic.
(3 — 0.01-pfd. mica, 600 volts.
Cg — 0.1-ufd. 400-volt paper.
Ry —22,000 ohms, %4 watt.
Rz — 5000 ohms, 10 watts.
Rz — 0.1 megohm, ! watt.

the writer believes that the following suggested
conversion represents a worth-while improvement
inany HRO. What the writer has done is to apply
to the HRO the improved circuit of the HIRO-7,

* Pickerington Road, Reynoldsburg, Ohio.

A top view of the “modernized”
HRO. The old oscillator tube and
socket have bcen replaced by an
aluminum plate that mounts a 6(4
oscillator tube and 0A2 regulator
tube. A 6H6 second detector has heen
substituted, and a 6116 noise limiter
and 68J7 audio amplifier have been
added.

June 1949

with certain minor modifications dictated by
simplicity.

Conversion of the H.F. Oscillator

Conversion of the high-frequency oscillator
consists of substituting a 6(!4 and associated
0A2 regulator tube in place of the 6C6 or equiva-
lent oscillator and the adding of a temperature-
compensating condenser across the oscillator
bandspread trimmer condenser. Circuit details
are given in Kig. 1.

Remove the present h.f. oscillator tube and
socket from the chassis. With a hack-saw blade or
similar tool enlarge the present tube-socket hole
into a rectangular hole approximately 114 by 2
inches. Cut s picce of sheet aluminum into a
rectangle approximately 234 inches by 234 inches.
(n this piece of aluminum mount the sockets for
the 6C4 and 0A2 tubes. Space these sockets
approximately 114 inches between centers. This
socket assewbly is now centered over the ree-
tangular hole in the chassis and fastened in place
by means of small holts or rivets in each corner
of the aluminum sheet. The 6C4 tube must be
toward the front. Connect the 6C4 and 0A2 as
shown in Fig. 1.

Temperature Compensation

Temperature compensation is obtained by
connecting a 10-uufd. ceramie condenser, with a
coeflicient of — 0.00077 pufd. /upfd./°C, across the
oscillator bandspread trimmer condenser. This
temperature compensation is used on the 28-
14- and 7-Mec. coils. It cannot be used on the
3.5-Me. coils without modifying the coil-assembly
components, which is hardly worth while.
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Fig. 2 — The revised second detector and first audio, and the new limiter, are from the circuit of the HRO-7.

't — 270-ppfd. mica or ceramic.

"2, Cs — 100-upfd. mica or ceramic.

. Cs, Ca, Co, Cio, C11 — 0.1-4fd. 100-volt paper.
0.01-ufd. 600-volt paper.

— 25-4fd. 50-volt clectrolytic.

Ry, Rig — 17.000 ohms.

Ra. Re — .47 megohm.

Ky, Ra— 1.5 megohms,

v
A

IRemove the h.f. oscillator brush board (the
bar with four contact fingers in the right-haud
coil slot) and add a fifth contact arm to this
brush board, by using a piece of spring brass or
any other similar material. The brush board is
already drilled and slotted for the fifth contact.
All that is necessary is to fashion the arm out of
suitable metal and fasten it on the board with a
w«mall bolt or rivet. If vou desire, a new 5-contact
brush board can be purchased very cheaply
directly from the National Company, Malden,
Mass.

Connect the temperaturc-compensating con-
denser from this new contact arm to ground. Be
sure to leave the condeunser leads long enough so
that the compensating condenser can be pressed
against the 6C4 oscillator tube. Use a small
eeramic stand-off insulator to support this con-
denser and give it mechanical rigidity.

Next remove the 28-Ne. h.f. oscillator coil can
from the plug-in rack and remove the coil as-
sembly from its shield can. Solder a connection
from Contact 1 (it is plainly marked and was
previously unused) to the stator conuection of the
bandspread trimmer condenser. Make it short
and stiff for mechanical rigidity. Replace into
the shicld can and back onto the rack. Repeat
the operation for the 14- and 7-Me. coils. Leave the
3.5-Me. coils untouched.

Warm up the receiver and realign the band-
spread trimmer on the h.f. oscillator coils for 28,
14 and 7 Me. This is Adjustment 7 in the HRO
instruction manual. A slight decrease in capacity
is necessary, because you have added 10 uufd.
across this trimmer. Remember that the h.f.
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Rs — 0.5-megohm potentiometer tapped at 22,000 ohms
(IRC Type D17-133X) or as in Fig. 3.
Re, R7, R, R10 — 0.22 megohm.
R — 0.5-megohm volume control.
Riz, Ri4a — 0.82 megohm.
Riz— 2200 ohms.
Ri5 — 0.1 megohm.
All resistors half-watt. »
S; — Switch mounted on Rs (1RC No. 13).

oscillator should always be on the high-frequency
side of the signal, so if your oscillator tunes at
two points the counterclockwise one is the correct
point. Sece page 8, HRO instruction manual.
Check your bandspread. On the 28-Me. coil,
28.0 Me. should come at 50 on the dial and 29.7
Me. should come at 450 on the dial. Similarly,
the band limits for the 14- and 7-Me. coils should
come at 50 and 450. If the bandspread is out, re-
align as outlined on pages 8 and 9 of the manual.

Kxact temperature compensation is secured by
pressing the compensating condenser closer to
or farther away from the 6C4 oscillator tube. In
the writer’s receiver the correct, point is approxi-
mately 14 inch from the center of the side of
the 6C4 tube. At W8GZ this adjustment gives a
maximum drift at 29.7 Me. of plus or minus one
(1) dial division, starting with a cold receiver.

If the oscillator “sqegs.’” or operates at several
frequencies simultanconsly, reduce the grid leak
to around 18,000 ohms or clse use a grid conden-
ser of lower capacity. Do not change the oscillator
coil!

A final point on temperature compensation.
Remember that a cold coil plugged into a hot re-
ceiver will have some drift in spite of your com-
pensation. You can correct this by keeping the
extra coils ou top of the receiver or any other
place where their temperature will be substan-
tially the same as that of the receiver. If vou
desire, you can introduce additional temperature
compensation directly into the plug-in coils by
removing the coils from their shield cans and
soldering a small negative-coeflicient condenser
from Terminal 1 to Terminal 4 on the 28-, 14-
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und 7-Mec. coils. The exact size of this condenser
will depend npon your own particular HRO.
After adding the condenser you must still be able
to ‘“zero” the oscillator with the bandspread
trimmer condenser. The writer’s cxperience has
been that condensers of from 3 to 5 uufd., with a
coefficient of = 0.00077 /uufd. /upfd. /°C, are about
the maximum usable capacities. A little trial and
error will give you the best possible combination.
However, unless you do a lot of coil shifting this
coil compensation is hardly necessary.

Noise Limiter

At W8GZ one of the rhombic antennas
parallels a state highway for nearly 1000 feet.,
The ignition interference is terrific! After much
cut and try, the writer settled upon the circuit
shown in Fig. 2 as giving the best results with o
minimum of change in the HRO.

From 2nd, .
Detector J
[ Sk
E g
500K - '._ ~ To 6H6
1 Limiter
470K
To Ry

Fig. 3 — A substitute circuit for Rs of Fig. 2.

The first step is to take your HRO “as is”
(either with or without the h.f. oscillator con-
version). Conneet a signal generator or some
source of definitely fixed and unvarying signal to
the antenna terminals and feed a 28- or 14-Mec.
signal into the receiver. The exact frequency is
unimportant. Tune in this signal very carcfully
and make » note of the S-meter reading. You are

- now ready to begin work.

‘I'he added antenna-shorting relay
i»x mounted under the antenna ter-
minals (near the b.f.o. tuning con-
denser).
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Remove the 6B7 second detector and its
socket. from the chassis and replace with a 6H6
socket and tube. Connect it as shown in Fig. 2.
Mount the 6H6 noise limiter and 6SJ7 first audio
into the chassis directly behind the S-meter, the
6HB noise limiter to the front. The noise-limiter
control is mounted to the lower right of the head-
phone jack. Connect as in Fig. 2. Both 6116 tubes
use 4.3-ohm 2-watt resistors in series with the
heaters to reduce the voltage at the sockets to 5.0
volts.

The noise-limiter control may be either a 00.5-
megohm potentiometer with a tap at 20,000 to
25,000 ohms (Fig. 2) as is used at W8GZ, or it
may consist of a 0.5-megohm potentiometer
shunting a 22,000-ohm and & 0.47-megohm
resistor (Fig. 3) as in the HRO-7.

After completing the wiring realign the 6H6
second detector for maximum output. (Adjust-
ment 13 and 14, HRO instruction manual.)

Reeonnect the signal generator or signal
source and again tune the signal in carefully as
hefore. The S-meter reading will now be somewhat.
lower than it was before adding the noise limiter.
Using a long serewdriver or similar tool wvery
rarefully increase the capacity of the ervstal-filter
output coupling condenser by turning clock-
wise (Adjustment ¢, IIRO instruction manual)
until the S-meter reads the same as hefore in-
stalling the limiter. Do not go beyond this point
or you will lose selectivity.

Your conversion is now complete. The S-meter
should operate exactly as it did before conver-
sion. You have a receiver with an extremely
stable oscillator and an excellent noise limiter —
and last but not least the over-all gain of your
receiver is slightly higher than it was before you
started work. While yvou are at it hadn’t vou
better check your tubes and then touch up the
alignment of the cutire receiver in accordance
with the instruction manual?

(Continued on page (16)




An Experimental All-Band Nondirectional

Transmitting Antenna
Some Possibilities Offered by the Tilted Folded Dipole

BY G. L. COUNTRYMAN, * WIRBK, W3HH

frequency bands have been forthcoming for

geveral years. The arrangement to be dis-
cussed is not entirely original with the author
but was based on some Navy antenna studies.
Initial tests indicate that it may provide an
acceptable solution to amateur multiband
operation.

Briefly, it is an aperiodic system that will give
uniform output over a frequency of approxi-
mately a 5-to-1 ratio with nondirectional char-
acteristics and without critical adjustment. In
fact, the only adjustment is to couple the final
tank to a 600-ohm line.

The practical experiments conducted by the
author are incomplete, but it is hoped that the
publication of the data contained herein will
encourage experimenting by other amateurs.

FEW improvements in antennas for the lower-

8 t 8
boorl
W

- 600N
Y Line

600 A\
P Line

Transmitter

Fig. 1 — General diagram of the terminated folded
dipole. Dimensions for 4 and B are suggested in the text,

There are many questions unanswered: measured
variation in standing-wave ratio over a given
frequency range, loss in power attributable to
the resistance termination, experimentally-ob-
tained radiation patterns, etc.

Yissentially, the system — shown in Fig. 1 -~
is a nonresonant folded dipole. It is fed with a
600-ohm line. This antenna, if horizontal, will be
quite directional at right angles to its axis, with
pronounced minima off the ends. As the antenna
is tilted with respect to ground, this pattern grad-
ually changes until at an angle of 30 degrees it
becomes nondirectional for all practical purposes.
Translated into terms of amateur construction
this means that only one mast is required, to-
gether with a short pole six fect or so in height

#*Comdr., USN; Electronics Officer. Boston Naval 8hip-
vard, Boston, Mass.
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¢ Those hams who are experimentally
inclined will no doubt he interested in
the possibilities that this antenna sys-
tem suggests. Practical tests by the
author have shown that the single an-
tenna may be operated over a frequency
range as great as 5 to 1 with a relatively
small change in the standing-wave ratio
on the line and that the pattern is essen-
tially nondirectional.

supporting the low end. There seems to be no
marked advantage in an increase in over-all
height of the antenna. On the contrary, reports
from a distance indicate that signals are definitely
better with one end of the antenna only six feet
from the ground, perhaps because of a resulting
lower angle of radiation.

Because complications are introduced by the
resistance termination, it is difficult to make an
adequate analysis or evaluation of a terminated
folded dipole by conventional methods. It be-
comes necessary to measure performance experi-
mentally.

One of the Navy laboratories has investigated
the performance of this type of antenna and has
reported unfavorably upon it. However, the
laboratory study was based upon a vertical
monopole erected over a metallic ground plane,
using conventional measuring instruments, and
the characteristics obtained were applied mathe-
matically to arrive at theoretical characteristics
for the resistance-terminated folded dipole.
Operational tests were not made by this labora-
tory and their theoretical findings are not borne
out by the limited practical tests conducted by
the author.

It is of interest to note that the standing-wave
ratios estimated by the laboratory for various
frequencies from 4 to 22 Me. ranged from a
iminimum of 1.4 to & maximum of 2.6, with an
average close to 1.7. These ratios compare favor-
ably with average s.w.r.s found in amateur
installations. It should be remembered that these
standing-wave ratios were not measured but were
arrived at by calculation.

Dimensions

Fig. 1 gives a general idea of the system with
the important dimensions indicated except for
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the angle of tilt. Fig. 2 indicates the required tilt:
with a suggested pole arrangement and dimen-
sions pertaining thereto. Two particular sizes
should be of interest to amateurs, one of which
will have maximum efficiency from 3.5 Me. to

T

G i
L D
Fig. 2 - Tilting the terminated folded dipole tends
to make the pattern nondirectional. For dimensions
C and D, sce text.

7

17.5 Me. and the other being optimum from
7 Me. to 35 Mc. Dimensions may be developed
using the formulas set forth to cover higher-
frequency bands, but at 28 Mec. and higher
frequencies directional arrays are easy to con-
struct and preferable because of the increased
gain. The following dimensions are applicable to
the frequency ranges selected above:

Dimension 3510 17.6 Mc. 7 1o 35 Me.
(Figs. 1 and 2)

A 2 ft. 10 in. 1 ft. 6 in.

B 46 ft. 10 in. 23 ft. 5 in.

C 56 ft. 0 in. 32 ft. 0 in.

D 80 ft. 0 in. 44 ft. 0 in.

For an impedance of 600 ohms, the center-to-
center spacing of the feeder wires, divided by
the diameter of the feeder wires, must equal 70.
This means that No. 12 wire spaced six inches
will be acceptable. Six-inch spreaders are readily
available and the wire will not stretch unduly.
No. 10 wire should be spaced 7 inches and No. 16
wire should be spaced 34 inches.

Terminating Resistor

The terminating resistor should be non-
inductive and have a minimum rating equal to
35 per cent of the input power to the final stage.
It may be a carbon or graphite rod, adequately
protected from the elements, or merely a long
600-ohm transmission line constructed of re-
sistance wire. If the latter is used, the line may
be carried vertically down from the center of one
leg of the antenna to a short pole and then, if
required, extended to one of the masts and dou-
bled back and forth between the masts. If a
carbon resistor is used, there is apparently no
difference whether the rod is connected directly
into the antenna as shown in Fig. 3, or at the
end of a-transmission line, as shown in Fig. 1.
However, it is easier to adjust the resistance and
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protect it from the elements when it is installed
at a fixed location on the ground than when it
is suspended across an insulator in the antenna
wire.

Formulas

The following formulas will be of assistance
in developing antennas for different frequency
coverages:

Antenna-wire spacing (4)  _ ‘ﬂO_U_ 3.28
Jor lowest frequency = f (ke ) e
Antenna length, each half (B) _ 50,000 o 3 og
Sor lowest frequency T fkey T

To convert decimal parts of one foot into inches,
maldtiply by 12.
One meter = 3.28 feet.

i 300,000
Frequency (ke.) = ;\‘(Exeters)

The length of the antenna and the wire spacing
may well be the object of further experiments but
initial tests indicate that the first two formulas
shown above are reasonably accurate and that
the system is operable over a 5-to-1 frequency
range as previously mentioned.

To fransmittes

77 ’ 7
7z e

777

Fig. 3— The terminating resistor may be placed
directly in the antenna, or at the end of a transmission
line as indicated in Fig. 1.

Initial tests with these antennas indicate no
change in signal strength on 40 meters at a dis-
tance of 2000 miles when compared with a
conventional half-wave antenna, center fed with
tuned feeders and carefully adjusted for optimum
output at one selected frequency. Good reports
were received on both 20 and 80 meters but com-~
parative reports are not available because of the
lack of antennas specifically designed for those
bands. Transmitter loading was normal.

NATIONAL

EMERGENCY FREQUENCIES
C.W. ‘PHONE
7100 ke. (day) 3875 ke.

3550 ke. (night)

During periods of communications emergency these
channels will be monitored by stations of the Na-
tional Emergency Net for the handling of third-
party personal-inquiry traffic.
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A Two-Bit Tower with Million-Dollar
Performance

BY W. C. RIPPY, JR..,* W4HYR

NTENNA trouble, mate? Then lend an ear to a
A plan for a sky hook that’s simple and cheap
- to build, yet strong enough to withstand
sleet, windstorms and other inclemencies of the
weather. The idea was borrowed from steel
towers used in constructing the Allatoona Dam in
North Georgia. Those 100-foot towers were un-
usually strong, capable of supporting 40-ton
buckets of concrete between them.

15-foot
2x2

—_=

_1:.‘7

o 3-faot 1x2
[Z - before
2 'i culfing ends

8-foot

1x2
Atil 8-foot __|
3 192
5-foot
2x2

r—% fool—-1 2x2 corner
=" Jieces
=1x2 braces

©)

§x2 ladder
AL

Fig. I ~—-Dectails of the tower construction. The
zeneral assembly i» shown at A, with a cross-sectional
view at C. The method of joining the 2 X 2 corner posts
in xhown in B

The antenna mast is a small replica of the
construction tower. It looks like a 40-foot-high
vine trellis, one foot square in cross section, with
fourteen 3-foot 1 X 23 nailed zigzag fashion from
bottom to top on four sides. The whole structure
weighs only 180 pounds.

The unusual feature of this tower is the sim-
plicity of construction. Some towers decrease in

* 3542 Kingsboro Road, N.E., Atlanta, Ga.
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the 3-foot 1 X 2s and

width and breadth as you build toward the top
but in this case width and breadth are uniform
and cross boards are all the same size, thereby
saving you a lot of time measuring and sawing.

Construction

To construct the mast, lay out two sides first.
Ciet twelve 15-foot. 2 X 2s, three for each corner.
Splice each three of them with 8-foot 1 X 2s, and
vou have four 45-foot,
pieces. Nail the four-
teen 3-foot 1 X 2y zig-
zag fashion bhetween
each pair of the 45-foot
lengths: - The distance
between each pair of
long pieces is now onc
foot. Then nail 1-foot
braces across the sides
at the bottom, middle
and top, three on each
side.

The two sides are
now ready to be put to-
gether — with more of

short braces. When fin-
ished, you will have
fourteen zigzag 1 X 23
and three braces from
top to bottom on each
side.

The ladder comes
next, and then the
paint. Future builders
of such towers can profit
by the writer's experi-
ence in two respects.
First, put the ladder on
the outside rather than
on the inside of the
structure! While having
it on the inside may add
to the beauty of the
finished product, the
pressure of climbing
feet slowly presses the
steps away from the
corner pieces and in
time weakens the nails
to the danger point.
Use conveniently-spaced short 1  2s for the
ladder.

The
belies its name, both in
appearance and perform-
ance.

“two-bit tower”
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The finished tower was painted with white
creosote. White was fine, probably the best color
for outside work of this type. However, the
creosote flaked and peeled in about six months,
making it neccessary to repaint the tower with
more durable outside white house paint. So use
house paint the first time.

Putting Up the Tower

The tower uses two sets of guy wires, four from
the top to support the structure and four from
the middle to prevent sympathetic vibration.

First, level the site for the base. Iron stakes
driven into the bedrock and bolted to the tower
will help steady it. Lay bricks level within the
iron stakes for the wooden mast to rest on, to
discourage termites.

Now for erecting the tower. In spite of the
light weight, its shape calls for the strength of six
men to stand it on end. A gin pole and block-and-
tackle simplify the job of getting the tower up
the last 60 degrees. When it is up, tighten the
guy wires and the job is finished. Hang your
antenna on it, and all is set.

The long pieces for your corner posts, white
pine, should run about $7. The rest of the ilumber,
crosspieces, bracers and splicers, will be about
$10. Paint, one gallon of good-grade outside
white, costs $5.40. New stranded stainless-steel
wire (enough for this job) runs about $5.60.
Also, vou will have to invest in some strain
insulators for your guy wires aud the iron spikes.
Although this totals $30, you should be able to
build this fower for half the price if vou dig
around the secondhand lumber piles.

The tower is strong, stable and sturdy in all
types of weather, including heavy wind. The
tower shown in the photograph completed its
second winter with flying colors — no sign of
weakness in spite of much slect and many wind-
storms. Such a tower should last as long as a
house built of similar materials.

And when you want to paint again, don't
hesitate to climb to the top. True, it seems. risky
to climb a 1 X 1 X 40-foot structure, but don't
be afraid — it is stable. No “rocking” was de-
tected when the job was done at W4HYR. Stable,
weatherworthy and cheap, this tower is well
worth your time and money to build.

Y% Strays %

It is only natural that Salesman-SCM W@RA
should haunt the Hamm Building in Saint Paul
in quest of business!

Another record fell by the wayside recently
when ten-year-old Jane Bieberman, W30VV
{our December cover), and nine-year-old Kent
Lattig, WOFZE (our March cover), worked each
other. Frank, VE2TA, who is eleven years old,
has also QSOed Jane. The pre-Teen-Agers are
now out to make it an international three-way.
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HAMFEST CALENDAR

ALASKA — July 25-268th, at Paxson Lake, between
Anchorage and Fairbanks. Auspices Arctic Radio Club.
Competitions, rag-chew sessions, banquet, XYL program.
Particnlars from H. B. Frickey, KL7EC, % Radio Supply
Co., Fairbanks, Alaska.

ALBERTA — July 30th-31st, at F.dmonton. Sponsored
by Northern Alberta Radio Club. Varied program includes
entertainment, contests, etc., for OMs and XYLs. Bring
bathing suits, golf clubs and portable gear. Get further
dope from Secy., Northern Alberts Radio Club, Box 129,
Edmonton, Alta.

CALIFORNTA — June 26th, at Chico. Staged by Golden
Empire Radio Club of Northern California. Registration,
$1.50, includes contests, Dutch lunch, entertainment,
program. Tickets or information from Secy. Winston E.
Roberts, W6GUYV, P. O. Box 19, Chico, Calif.

(!ALIFORNIA — June (2th, at Covote Point, San
Mateo. (Turn east at Peninsula Ave. overpass, look for the
{0-foot balloon.) Two-meter hidden-transmitter hunt,
brass pounder’s contest, auction, children’s games with
prizes, special YL and XYL events. Bring your lunch —
coffee free! Tickets $1.00.

DAKOTAS — June 12th, at Island Park, Mayville,
N. D. Hamboree-picnic, good fellowship, frece ice cream and
drinks. Bring the family or YL and a picnic lunch. In
event of inclement weather affair will be held in the Munici-
pal Auditorium.

GEORGIA — June 5th, at (irant Park, Atlanta. Aus-
pices Atlanta Radio C'lub. Barbecue, noted speakers,
contests, all-around good time scheduled. Reservations.
$2.50, to (ius Barron, W4EFS8, 425 Peachtree St., N. E.,
Atlanta, Ga., by June lst.

ILLINOIS — June 5th, at Camp Ki-Shau-Wau, near
Starved Rock State Park (follow signs south from junction
Routes 71 and 178). Sponsored by Starved Rock Radio
Club. Entertainment, speakers and exhibits are billed.
Lunch available on grounds. Corue, rain or shine — shelter
available. Advance registration $1.00, at the gate $1.50.

ILLINOIS — June 26th, at Weldon Springs State Park
Pavilion, near (linton. Sponsored jointly by Cenois Ama-
teur Radio Club, Danville Amateur Radio Club, Bloom-
ington Amateur Radio Club, Springftield Amateur Radio
Club, Weldon Springs Amateur Radio Club, and the Deca-
tur Signal Depot Amateur Radio Club. Starts at 11 a.m..
rain or shine. Bring the {amily, would-be-ham friends and a
picnic lunch — admission and refreshments free! Picnic
motto: * Free for All — All for Free.”

IOWA — July 17th, at Fairmont Park, Council Blufis.
Auspices Council Blutis Radio Operators Club. I'wo-meter
treasure hunt, featuring big prize, starts at 2 p.M. Regis-
tration, $1.50, includes all the food and whistle-wetter
vou can hold. Tickets available in advance from Hecy.
0. W. Miller, W@SEE, 2926 Ave. C, Council Bluffs, lowa.

MONTANA — July 16th and 17th, at East Glacier in
(ilacier National Park. Fourteenth Annual Glacier-Water-
ton International Peace Park Hamfest. Cabins with or
without housekeeping facilities available as well as coffee
shop, meals, store, gasoline and oils. Plan your vacation
around thie get-together. Write Ray A. Fretz, W7DSS,
Secy., 401 First National Bank Bldg., Great Falls, Mont..
for further information.

NEBRASKA —- June 5th, at Cody Park, North Platte.
Arranged by North Platte Amateur Radio. Club. Bring
picnic lunch — refreshments freel Additional information
available from C. A. Colvin, WOVHR, 5319 No. 52nd St.,
RFD 7, Omaha, Nebr.

SASKATCHEWAN —July 1st, at Regina. Plans for a
gala time now being formulated — be sure to attend. Con-
tact SCM J. H. Goodridge. VE5DW, ¢, Canadian Pacific
Air Lines, Prince Albert, Sask., for resarvations or partie-
ulars. N
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o Jochnical Jopics —

Still More on the “Super-Selective C.W. Receiver”

r[um April issue of QS7', with its *‘Technical
XL Topic” on the WIAEH receiver, was out only
a few days when several letters came in with tips
on the transformers and on the receiver. Here is a
summary of the information.

George Goldstone, W8MGQ, wrote to tell us
that the CFI unit from an ART-13 transmitter
has some coils that might be used in sharp
low-frequency transformers. The little unit
marked “Z-2201” (there are two in a CFI)
contains a 50- and a 200-kec. tuned circuit. Both
inductors are slug-tuned in powdered-iron pots,
and they are mounted side by side in a bakelite
housing inside a shield can. By removing the
200-ke. coil and substituting the 50-ke. coil from
another unit, it should be possible to make a fair
transformer. On the @-meter, the 50-ke. coil
shows a @ of 80 at 85 ke., just twice that of the
coils in the 85-kc. transformers used in the
BC-453. Some stores have the Z-2201 units for
25 cents — a CFI unit for about $1.50 has two
7-2201 units. We haven't tried these as trans-
formers in a low-frequency i.f. strip, but we can
vouch for the @ figure.

From Canada, A. E. Pugh, VE5AP, writes
to say that the Bendix MN-26 radio-compass
receiver, available in surplus, contains a total
of 22 powdered-iron pots and cores, with vari-
ous coils mounted in the pots. Many of them
tune to around 110 ke., so they are in the range
and might be useful. The receiver has a wealth
of condensers and resistors, a 5-gang tuning con-
denser and a 24-volt dynamotor. We don’t know
how useful the coils would be in i.f. transformer
applications, and the receivers go for about $25 in
the current market, so we may never know, unless
the QRM gets real bad.

But apparently you have to hear the WOAEH
receiver before you really wake up to this selee-
tivity business. Harold Leighton, W9LM, writes
to tell what he did after listening to the re-
ceiver on several occasions. He was so impressed
that he wanted something like it. He had a
McLaughlin Selectable-Sideband Adapter! on
the tail end of his HQ-129, but it wasn't good
enough on c.w., su he added a little additional
selectivity. He took six Hammarlund SS-50
transformers (special low-frequency transformers
available for the McLaughlin system) and in-
ereased the separation between pots by 2% inches,
to loosen the coupling. He then built an i.f.

t McLaughlin, “‘Seleetable Single-Sideband Reception Sim-
plified,” QST, April, 1948. .
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amplifier using two of these transformers be-
tween each stage, and patterned the detector
circuit after the McLaughlin design. For a 50-ke.
b.f.o. he used the coil from a BC-{53 surplus
unit, padded with micas and tuned by a 100-pufd.
variable.

To give him the various degrees of selectivity
he wants, a 4-position switch is used. The first
gives straight audio output from the HQ-129,
with the crystal filter in Position 4. In the second
position, the headphone output is taken from the
selectable-sideband adapter. Position No. 3 gives
the receiver sclectivity plus the selectable-side-
band adapter selectivity plus the six loosec-
coupled 8S-50s selectivity, and No. 4 uses all
this plus an audio filter! A beat note of about 375
ke. is generally used, and in Positions 3 and 4, no
signal has ever been heard on the other side of
zero beat, and practically all signals are gone by
the time the beat reaches 800 cycles on the high
side. Plates have been removed from the band-
spread condenser in the 129, and only 150 kc. is
covered on 14 and 28 Mec., and on 3.5 and 7 Me.
only 30 ke.! The main bandset condenser is reset
to cover the band. On 40 and 80 meters, all of the
selectivity can be used practically all of the time.
The most trouble with drift comesfromthe HQ-129
b.f.0., which is used only in Position 1 and so is of
little importance. Fine tuning is available on the
50-ke. b.f.o., however, and a handy gimmick is
the pair of pencil marks on the panel that per-
mits flipping the b.f.o. from one spot to another
that gives exactly the same beat note on the
other side of the signal.

Selectivity? It looks like we're just beginning
to scratch the surface. With selectivity comes the
requirement for more stability, and with both
comes more enjoyable operating. Who said
everything had been done in amateur radio?

-------- B.G.

Sweepstakes Scores Next Month

o The unusually tight space situation
this issue, imposed by the need for bringing
to the attention of members the full text
of the new proposed FCC rule-making
(pages 20 through 23), has made it nec-
essary for us to hold over until July QST
publication of the official results of the
15th ARRL Sweepstakes.

QST for




1949 ARRL Field Day Rules

Annual Test for Emergency-Powered Stations, June 18th-19th

BY F. E. HANDY,* W1BDI

and-group portable station participation like

that of last year, except no battery multiplier,
(2) unit or individual portable-station participation,
just as last year, including the 1.5 multiplier
when everything is on batteries, and (3) mobile-
rig participation, a new department of listings
distinet from either of the above for any amateur
stations that qualify for such separate listing.
Mobile entries, invited this year, must be under
one call throughout the FD, that of the amateur
having legal control of the particular mobile
installation. Each mobile-entry call signal must,
be different from that of any other FD) station
participating. Only one mobile can be entered
under the one call. ARRL will classify mobile
entries for listing by 1, 2, ete. transmitter classes,
depending on the number of transmitters used
at the same time. Most, of course, will be ““1
transmitter.” ‘Mobile”’ reports must show indi-
vidual control (call signal), list operators handling
key or mike, give antenna type and length,
power supply, and may credit or identify this
entry with one club, if a member, and if desired
to contribute to some club’s “aggregate mobile”’
score. Mobiles can claim 1.5 multiplier credit,
where all equipment runs from batteries. (4)
Home-station participation. This is the customary
listing of work reported by fixed amateur stations
with those afield.

Signal reports and ARRL scction or specific
location must be exchanged in proof of QSO.
All station operation must be in compliance with
government regulations to be accepted for FD
credit. The rules include the usual liberal mul-
tiplier credits for contacts made independently
of commercial mains. The credits for correct
radio relaying of FD messages only are 1 for
receiving, 1 for sending onward by radio and 25
for a single radio-origination. Instead of sending
the special Field Day messages out of the section,
they should be given to stations in the sume state
or section where your SCM or SEC will get them
by radio, or later mail delivery. Avoid errors in
form or ‘“check’” that will deduct points from
your score. Mobiles can cross a time-zone line
but not receive credit for more than 24 hours
operation if they do so. Antennas so long as to
take external support (impractical for vehicle in
normal motion) cannot be used for any contacts

* Communications Manager, ARRL.
$ Not Daylight Time,

June 1949

Tms year's Field Day provides for (1) club-

ALL LICENSED AMATEURS, RADIO
CLUBS & GROUPS:

Test mobile as well as portable stations
in the 1949 ARRI Field Day — June
18th-19th.
Starts 4 .M. Local Standard! Time, Sat.
Ends 4 p.m. Local Standard! Time, Sun.

without classifying the station as class (1) or (2)
instead of (3) above. Rigs designed to give several
hours of scrvice from car batteries, ‘transport-
able rigs with handles,” suitcase portables, gas-
powered message-venter type stations suited for
community clearing-house purposes, precut an-
tennas, car rigs that have installed equipment
to work on 3.5-, 3.9- and 7-Me., also on “two”
and ‘“ten” for local contact service (as in the
Vanport disaster where dike patrolling was
necessary) should all be part and parcel of Field
Day planning!

Locations, Band-Mode Transmitter Group-
ings, Scoring Plan, Definitions and
Examples

Locations: For participation in classes (1) or
(2) all control locations for equipment operating
under one call and responsibility-to-FCC (or
Canadian government) must be not more than
400 feet from a given spot for points to count
toward one score. ()nly portables in the field,
away from fixed-station power and conveniences,
are eligible for such listing. For clasgs (3) or mobile
participation a single identifying call used
through the entire FD and differing from any
other station taking part must be used, but there
are no restrictions as to location. Reports must
show point(s) of operation. Class (4) home sta-
tions must be at government-recorded addresses.

Bands: One transmitter may be changed from
band to band at will for a 1-transmitter entry.
The number of units in simultaneous operation
at any one time determines our classification of the
entry. It is regarded as improper, unethical, and
grounds for disqualification to use more: than
one transmitter at one time in the same band.
(Such as one on 3510 and 3800 kc., or 14.1 and
14.35 Me., for example.) This is not construed to
bar two transmitters, one on 75 fone and one on
80 c.w., or one on 7-Mc. and one on 3.5-Mec. c.w.
at the same time, for a 2-transmitter-class entry.
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Kach 'phone and c.w. band or band-made sector
is regarded as a separate band. A.m. and n.f.m.
are considered the same mode for FD purposes.
(Eleven metersiwill be regarded as one band using
voice, another when using c.w., as distinct from
gimilar 10-meter considerations.)

The following 13 bands (and additional u.h.f.-
s.h.f. bands if you choose) constitute separate
hands on which simultancous operation may be
arranged if desired: 41: 3500-4000, 7000-7300,
14,000-14,400, 27,160-27,430, 28,000-29,700 ke.;
50-54 and 144-148 Me. A43: 3850-4000 kc.;
142-143, 285-297 Me.; 27,160-27,430 ke.; 50-54
and 144-148 Mec. (In Canada VE ’phone bands
apply.)

Points: Each amateur station worked by an FD
station counts | point toward the score. The same
station contacted again counts only if the FD
transmalter credit reported is on a different amateur
Jfrequency band. . . . se¢ (3). (Home stations: 1
point per FD portable worked.)

Message Credits: The text of Field Day mes-
sages to SEC or SCM (see address in QST, p. 6)
will include (a) the number of operators, (b)
location or QTH, and (¢) the number of AKC
members at the FD station. Each such message
originated by radio counts 25 points before
multiplier (there will be a deduction of fen points
for omission of handling data and ten for defects
in form or procedure), if the text is submitted
with a worked list by bands showing on-uff times
for each transmitter. Relays: 2 added points be-
fore multiplier {1 for receiving, 1 for sending on)
may be claimed by FD handling station. Delivery
to addressee is required on all FD messages in
transit at end of the test as prerequisite to credit,
of course. (Home stations: 1 point for each mes-
sage received and mailed to Hq., 2 points for
relays, | when received, 1 when forwarded by
radio.)

Multipliers: Multipliers are not applicable to
home stations. The scores of all FD stations in
the Northwestern, Pacific, Rocky Mt., South-
western, and West (Gull Divisions will be multi-
plied by 1.5. ¥D credits: Powers up to and includ-
ing 30 watts input to the final take a multiplier of
3 for the points earned. Power limits between 30
and 100 watts, inclusive, similarly take a multi-
plier of 2 for the points earned when so operating.

I'ndependence-cf-Mains Multiplier: Multiply
points by 3 when obtained operating with «ll
radio equipment independent of commerciul
power source.

Batlery-Credit Multiplier for Mobile, or Unit-
Individual Entries: (Not applicable to club-and-
group or home-station entries). Score of class (2)
and (3) entrants is subject to additional mul-
tiplier of 1.5 for points made while using battery
power source on all equipment. Charging batterics
from commercial mains while said batteries are
connected to transmitter or receiver voids the
“independence-from-mains’ multiplier.
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Regarding battery power, the battery capacity
or size should in all cases be adequate to make
station operative for at least one hour of con-
tinuous operation to justify use of a 1.5 multiplier,
applicable only for entries in class 2 or 3. Like
other multipliers, this will apply only to those
QS0s and message points earned at times when
station is completely operated from a battery
primary source.

Club Aggregate-Mobile Scores. In addition to
each unit mobile entry by the controlling licensee,
a club claim may be submitted in the form of
scparate letter-tabulation of all mobile scores of
bona fide resident members. All club mobile
credits will be separate from and not combined
in any way with club-and-group scores derived
from work at club or group location. It will be
required that the club identity be noted on mo-
bile logs of the individual reporters as well as
that the club secretary submit a claimed aggre-
gate-mobile score for any club mobile credit.
Credits to the degree supported by the logs of the
individuals will be allowed. Only club members
residing in a club territory, belonging to and
attending meetings of a club, may contribute to
an aggregate-mobile club listing.

Definitions

Mobile stations (Class 3) are defined as complete
installations including power source and antenna,
mounted in or on vehicles and capable of heing
uscd while in normal motion. (A boat, car, trailer,
ete. station installation may qualify . . . but
the antenna used must be proper for actual mobile
use, not a long wire or beam that could not be
utilized without earthbound support apart from
the vehicle itself. If they utilize antenna supports
not normal or suitable for use during vehicular
motion of the vehicle in which installed, boat,
car, etc., installations must be classified as port-
able instead of mobile, and either under class (1)
or (2) instead of (3). Likewise, a car installation
that has to plug in on a commercial source is
“earthbound” and must be classified as portahle.
Such may be capable of small movement but is
not. mobile in fact. (Clontacts may be made in
motion or from any location(s) without prejudice
to entry, however.)

Portable stations are thosc established at sites
away from customary fixed-station locations for
FD purposes. All units, including antenna, must.
be transported, erected and reassembled for the
Field Day except where transported as one ready-
to-work unit. Portable equipment or units will be
placed under one call and the control of one
licensee, for one-score group or entry.

Unit or indiwidual participation (Class 2) is
that portable-station work accomplished away
from home site and submitted by either one or
two licensed operators.

Club and group participation (Class 1) is that
portable-station work away from home site sub-
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mitted by three or more licensed operators.

Home stations (Class 4) are those fixed amateur
stations not operating portable or mobile but
reporting contacts they make with portable or
mobile stations active in the FD.

Scoring

Ezxample 1 (may be either of the Mobile, or Unit-
Individual Classes):

Assume a 25-watt rig wholly on batteries, not
originating or relaying any messages, and not
having more than two operators.

40 points (40 stations)
*3 (power below 30 watts)

TéB
X3 (all power must be independent of com-
mercial mains)

360
% 1.5 (Class 2 or 3 and everything on hatteries)

540 claimed score
Ezumple 2 °
Same as Example 1 but one required message
origination is duly sent and receipted for, and
reported. We have:
25+ 40 = 65 pts.
X() (3 X 3)
58‘3
X 1.5 ibatteries and Class 2)

877 5 claimed score
Erample 3
Assume s club, the Emergency Radio Club of
Flooderest, Wis. (or alternatively a group of 3
oprs.), runs a portable with 85 watts input to
final, using batteries or gas generator. One
message started in good form (25 points); 1
received and relayed onward (2 points), both
reported to ARRL,
230 points (230 QS0) + 25 + 2 257
tpower between 30 and 100 X2

watts) N
514
(all independent of mains) X3
1512 claimel
score

No hattery multiplier for either clubs or

groups.

Reports

Mail individual and group reports on or before
July 11th, eliminating duplicate coutacts. Show
contact time, band used, attach traffic for claims.
Messages must show handling data, watts power
and sources of power. Entrants must use the
ARRL forms or follow the form to be given in
June, '49, QST. Mimeographed FD forms are
available on request.

June 1949

B Strays

“Dear Editor: I have followed with great in-
terest your articles and correspondence on under-
ground auntennas.

“I tried several directive beams buried in four
feet of moist carth. After several reports from
various hams [ found 1 had no more power than
with the old skywire. I dug decper — even tried
rhombics — but reports were still the same (*Nice
sig, OM, but sume guy in California has 10 kw.
right on you.”)!!! I consulted the old faithful
ARRL Handbook and decided to try a multiple-
wavelength vertical on ten meters.

“I did not have to look far for a suituble an-
tenna site. We have a 200-foot well right in our
bagement. I haoked a variometer to the final tank
and from same connected a No. 6 stranded wire
to a pipe running into the well.

“I was delighted to raise a (2 in Hankow,
China, on my first CQ. Chinese stations were
heard that pinned the S-meter on the recciver.

“I soon discovered that all I could work were
Chinese amateurs. Now wouldn’t this bear out, the
{Tandbook theory that ‘the more wavelengths an
antenna has, the more it tends to radiate straight
off the end’?” - — W7LLE

WOHQW was walking along the street of a
Northern Minnesota mining town, weuring his
new radium-dial wrist watch, when he noticed
several chaps following him, wearing earphones
and carrying little black boxes — which turned
out to be Geiger counters! — WOKYE

A notable QRP WAC performance has been
turned in by W2GX. Using 3 watts input on 11-
meter ’phone, Russ successfully completed the
all-continent feat in one day! Some of W2GX's
contaects were crosshand to ten meters.

Tales of the “good old days”
when approximately 200 venerables of ham radio turned
out for the Fifth Old Timers’ Night of the Delaware
Valley Radio Assocxatxon, on April 9th. Among those in

were swapped freely

attendance were Irving Vermilya, WI1Z Llovd
Espenshied, C. D. Tuska, first editor of ()bT L.
Budlong, present editor, and Major C. F. Welch
USMCR, ex-W6BBK. Ed Raser, W2ZI, was genera\
chairman and Les Allen, W2QOK, acted as toastmaster.
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Correspondence
FromMembers-

The Publishers of QST assume no responsibility for statements made herein by correspondents.

160 METERS

1109 8. Country Club Dr., Schenectady, N. Y.
Hditor, QST:

I have just received the ‘‘flash’ that 160 meters was
opened as of April 7th.

‘The return of this nearly-lost ham band is double evidence
that the League has again successfully defended amateur
radio rights. I am fully confident that the League will
handle successfully any similar situations which may arise
in the future.

-~ Gleorge H. Floyd, jr., IW2RY'T'

W. Palm Beach, Fla.

Editor, QST:

Although I am not primarily a 'phone man nor do I nur-
ture such aspirations, I cannot but feel malevolently gleeful
about the return of 160. Not only does it reaffirm the
(tovernment’s confidence in the amateur but, for my money,
it will put the lid on the coffin of the ‘‘anti-ARRI."” clique
of leftists. This, I think, is peachy!

— (lene Sykes, W4BRB

MEMBERSHIP DUES

University of Pennsylvania, Philadelphia 4, Pa.
Fditor, QST:

Congratulations on the April editorial. Many of us do not
appreciate the extra services rendered by the ARRL and
what these services mean to amateur radio. I, for one, feel
that the services are worth the full price of the $4.00 a year
and look upon QST as a bonus.

— Henry R. Pemberton, W3PN

1033 North 20th 8t., Lafayette, Ind.
Editor, QST:

The little story on membership dues certainly made me
see the light. . . . My renewal will be forthcoming (as soon
«8 I pay my spring taxes).

w Jahn W. Milks, W9ZES

St. Raphael’s Church, DuBois. Ind.

Kditor, QST

As a radio magazine QST alone is worth every cent of four
dollars for twelve issues if one reads it carefully and not
cursorily.

~— Revn. Joseph Terstegge, WILQE
4818 Qreenspring Ave., Baltimore, Md.
Editor, QST:

I've been reading various letters in QST from members
who are kicking or resigning because of increased dues.
Frankly, they don't deserve to belong. I think that member-
ship in ARRL is the most reasonable value on today'’s
superinflated market and why anyone should not think the
same is beyond me. A subscription to QST alone (aside from
membership privileges) is worth double its present cost from
what I know of magazines. Where else could one find such a
broad collection of technical data, cte.?

~—~ Marz 8. Kaufman, W3IUC

105 K. Mistletoe, San Antonio 1, Texas
Editor, QST':

I am inclined somewhat to be sympathetic with those who
think the price too high. Take the April issue, for instance.
It contains 112 pages but there are only 28 pages of
technical information. That is just 25 per cent of the
magazine. Advertising occupies 40 per cent. From this
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viewpoint $4.00 is a little high for about 300 pages of 8so-
called technical information.
—~ Vernon S. Wier, M.D.

536 Merchants Road, Rochester 9, N. Y.

Editor, QST:

1t is only with much hesitation that I enclose my four
dollars for another year of QST. I have not overlooked your
first notice, because I was considering the reasons for the
increase in dues as given in QST.

True, your costs of operation have increased, and it is
only fair that your income should increase also. The dues
in the ARRL have increased in the past two vears over one-
half.

I would like to know how your advertising rates have
increased in the same period of time. I do know that your
classified advertisements in QST have not increased at all.

- Robert W. Kester

[EpiTor's Nore: Wrong, OM. (lassified-ad rates have
doubled since the war; only the speciaul member rate, less
than production cost and thereby operated as a membership
service, remains the same. Display-advertising rates were
increased proportionately to the rise in circulation back in
1045, two years before the first rige in dues.]

Box'55, Dix, Nebraska

Editor, QST:

Congratulations to you for printing the very good article
on the 522. I, for one, would like to see many, many more
such articles in future issues of QST'. '

As to the price of QST as mentioned in the April issue, I
find that there are several articles appearing each year that
are worth more to me than the subscription price.

—- Raymond H. Johnsun, WaW UV

1184 College Ave., Elmira, N. Y.
Editor, QST:
The DX cards which I receive thru the QSL Bureau are
well worth the four bucks to me.
Just do the best you can for the ‘‘average ham" and let

the chips fall where they may.
—-Joseph W. Meyer, W2VW

60th and Broadway, Galveston, Texas
Editor, QST

1 refer to the wails about the uppage in membership dues
to the League.

Being in the broadcasting business, with many years of
cxperience in same, 1 would like to point out to these dis-
gruntled lads that we broadcasters would be ecstatically
huppy to be able to be a member of any organization which
would give us legal, technical, and research services, and,
give us an exceedingly valuable periodical, all for the sum of,
let us say, ONE THOUSAND DOLLARS A YEAR! If we
broadcasters could obtain such representation as the ARRL
and its committees give to the amateur fraternity as a
whole, we would be indeed awed at the prospect!

In small words, what I'm trying to say is this: For the
services involved with the privilege of voting upon every
important issue that arises . . . with the power of electing
our own representatives for our particular area, plus an
cxcellent magazine which in itself constitutes a rather
concise study course in radio, we are indeed fortunate to get
by with us little a fee as $4.00 annually!

— L. D. Clough, W6GQV
(Continued on page 118)
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For the Experimente

&) Hints ==« Kinks

SPEEDING UP ""PROP-PITCH"
BEAM ROTATORS

THOSE who complain that they can grow long
1 white beards while waiting for their beams to
turn around toward a choice piece of DX can
heave a sigh of relief. No, you don’t do it with
external step-up gears, V belts, or by speeding up
the motor until it burns out! Here’s how it is
done. Remove:

1) the bevel gear;

2) its thrust bearing plate;

3) the upper case of the speed reduction unit

housing;

1) the large ring gear with the spline ou it.

This last item is the first thing you will sce
upon removing Item 3, and is illustrated in Fig.
1, where it is resting to the right of the assembly,
in front of the upper gear case.

i Gy St

Fig. 1 —'The “works” inside a propeller-pitch beam
rotator. The ring gear mentioned in the text is shown at
the right, in front of the upper gear housing. ‘The gear

! carrier, which is to be drilled and tapped, is still fastened

to the top of the assembly. After modification, rotation
speeds up to 5 r.p.m. may be obtained with these motors.

Grind the teeth off the hardened, splined ring

. gear. (Not off the splined portion, but oftf the

' inside of the ring!) Next drill and tap four holes

in the gear carrier over which the ring gear was
placed. Line the holes up with the holes that

. already exist in the face of the ring gear, and bolt
. the two together. Reassemble the whole thing and

- refill it with oil. You can now turn your beam

at 4 or 5 r.p.m. if you want to. To reduce this
to a more-comfortable 2 r.p.m. it is only nccessary

* to reduce the voltage applied to the motor. Don’t

|
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.

worry about the slight reduction in power caused
hy “short~circuiting’’ onc of the several planctary
gear sets. It will still have cnough steam to
“rotate the house should the beam get stuck.”
— David (. Vanderhoek, W2V LL

A SAFETY REMINDER

THE popularity of that exccllent power-supply
circuit that uses, in addition to the usual
rectifier-and-filter set-up, a reverse-connected
half-wave rectifier to supply a negative bias
voltage, prompts this word of warning:

Posifive
o output

voltage

Negative
0 outpul
voltage

o 6nd.

Fig. 2 Most of us have used this convenient ar-
rungement at one time or another to obtain both plate
voltage and bias voltage from a common transformer.
If you use such a supply, do you recognize the dangers
that you cucounter with it if you put the on-off switch
in the center-tap of the secondary?

The circuit, shown in Fig. 2, is a bridge rectifier
with an output voltage equal to approximately
half the transformer secondary voltage. This volt-
age appears from the positive output terminal to
ground, and also from the negative output termi-
nal to ground.

Obviously, a d.c. potential equal to approxi-
mately the total effective transformer secondary
voltage appears between the two output terminals
when the supply is operating. If we follow the
common practice of turning the power supply
off merely by lifting the center-tap of the high-
voltage secondary off ground, the d.c. potential
continues to appear between the positive and
negative output terminals of the supply even
after we have, supposedly, turned the thing off!
Thus, if we go probing around inside the rig where
such a supply is used, we are exposing ourselves
to the full sccondary voltage of the transformer.

The moral of the story: Don’t place your on-off
switch in the center-tap of a supply that is used
for both plate and bias voltages. It is a lot safer
to put the switch in the primary, and all it costs
is a separate filament transformer, not your life.

— Ben Roberts, W9IEU
(Continued on page 120)
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F. E. HANDY, W1BDI, Communications Mgr.
J. A. MOSKEY, W1IMY, Asst. Comm. Mgr.
ALBERT HAYES, WIIIN, Natl. Emerg. Coérdinator

Overmodulation Difficulty! The following ac-
tual exchange was reported to ARRL recently by
an official observer.

W1-—-: “Turn up the modulation, Bob.
Maybe we can carry on in spite of 50-mile skip.
You are kinda weak here. . ..” W9-/I:
“Sorry, but I bave this thing up to about 300
per cent as it is, and I guess that isn’t helping
very much.”

FCC’s Section 12.133 requires that in the case
of A-3 emission, one's transmitter shall not be
modulated to the extent that interfering spurious
radiation occurs, and in no case shall the emitted
carrier ware be amplitude-modulated in ercess
af 100 per cent. Spurious modulation products
und transient effects (also mentioned in the FCC
section) are generated under adjustments that
rause overmodulation. It seems to happen at in-
creasing frequency that operators so frankly ig-
noring the regulations and requirements of good
amateur operating are getting FCC notices, many
of which have also been sent for unnecessary
festing and failure to identify by giving the cull
ut proper intervals.

APlea to DX Stations. W2SFA wants QST
to emphasize the following two things to all DX
operators for their work in the DX Contest or at
other times:

1) Use short: (/Qs.

2) Specify the tuning range (within 100 ke. on
[0 meters).

Mr. Tenny’s letter suggests that this would
«liminate a large amount of QRM from so many
Ws calling DX all over the band, thus giving
weak DX stations a chance to get out instead of
being covered up by the Ws, and this should im-
prove dispositions all around as well as improve
the efficiency with which stations in this region
would be worked. While his suggestions were
intended only to be applicable to 10-meter 'phone,
the basic ideas are sound wherever applied.
W-VE Note. Therc’s little scnse in running a
calling marathon on our end, either, trying to
make vours the longest call, when the DX ama-
teur, to save his time, is working e as fast as he
can, The short call with listening pauses, and
resumption of call if appropriate, with due regard
to choice of a little different frequency than the
pile-up, may bring the desired result.
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GEORGE HART, WINJM, Communications Asst.
JOHN E. CANN, WIRWS, Communications Asst.
LILLIAN M. SALTER, Communications Asst.

ARRL Field Day — June 18th~19th. To et
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