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COLLINS 51F

The 51F Receiver is composed of a number of units or sub-
assemblies such as the r-f section pictured to the right. These
units are arranged and quickly interconnected at the factory to
form several additions to or adaptions of the basic buper-v
heterodyne circuit. !

By this method of receiver unit assembly you pay for ouly
those features which you want,"

In furnishing you with a 51F receiver it is only necessary
that we know what facilities you require. You can also consider
the following optional features: ;

Rack or table mounting cabinet.

Remote control facilities,

Crystal controlled or self controlled h.f. oscillator.
Crystal controlled or self controlled h.f. oscillator.

By making the set to order for a pre-determined frequency
and for a particular type of operation it is possible to obtaim
performance much superior to that of a general purpose receiver.

Where the frequency is seldom changed Collins 51F _ Fixed
Tune Receiver will do a bang-up job for you,

Frequency Range: 1.5 mc to 20 me.

Selectivity: Total band width 3 ke at 6 db down and 18 kc at
60 db down.

Sensitivity: 2 microvolts, 30% modulated at 400 c.p.s. for 50,
milliwatts output and 6 db signal to noise ratio. ;

Automatic Gain Control: Audio output variation less than 3 db
with signal input 5 microvelts to 0.1 volts.

Image Rejection: 95 db at 5000 kc.
Power Output: 500 milliwatt’s into 500 or 8 ohm resistive load.

Audio Squelch Circuit: Electronic circuits can be provided to
disable the audio channel in the absence of received signal.

Hum: Less than 6 microwatts at any gain control setting.

Power Requirements: 115 volts 50/60 cycles a.c. with self con-
tamed rectifier and filter unit.

COLLINS RADIO COMPANY

Cepar Rarips, Jowa v
New York, N. Y: 11 West 42 STREET
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TIE LATEST
DEVELOPMENT IN
COMMUNICATIONS

SCIENCE

A communications receiver with all the essentials of
the famed Super Skyrider (SX-17) ... but selling at a
far more modest price!

A communications receiver with the fundamentals
of the popular Skyrider Defiant . . . but with MORE
PRESELECTION and MORE and BETTER AUDIO!

Those were the answers when we asked hundreds
and hundreds of amateurs all over the world what more
we could do to satisfy the amateurs’ needs. We are
very proud to be able to present a receiver that pre-
cisely fits those qualifications . .. the new Hallicrafters
SUPER DEFIANT.

It gives superlative amateur performance, yet sells
COMPLETE WITH CRYSTAL, SPEAKER and 12 TUBES for
only $99.50. You can see it at your Jobber’s TODAY.

\u.s.\%

the La”icra['l'ers inc.

CHICAGO, U. S. A.

“WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT
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. . inside, it’s a dif-
ferent story. Inside,
experience tells. In
selection of materi-
als, assembly of

parts, quality of components, the Cornell-
Dubilier capacitor is outstanding. Con-
sider the C-D Midget Type UP — the
smallest can type electrolytic capacitor
made. This unit is hermetically sealed in
aluminum can with positive terminal lugs

on a Bakelite insulating cover. Equipped
with projecting tongues for mounting in
vertical position. Exceptionally low leak-
age and power factor. Especially dependa-
ble in operation over wide temperature
variations. Available in single, dual and
multiple combinations at all popular volt-
age ranges. Next time, specify C-Ds. Your
dealer will appreciate it. For he, too,
knows the difference. Type UP’s described
in catalog No. 175A free on request.

Product of the world’s largest manufacturer of capacitors

MICA . DYKANOL .

Yo% mu@m

PAPER .

WET & DRY ELECTROLYTICS

CORNELL-DUBILIER

ELECTRIC CORPORATION

1013 Hamilton Boulevard, South Plainfield, New Jersey

o Coble Address :

“*CORDU""




110 C. M. TRANSMITTER KIT

Keeping abreast with popular developments, Stancor
presents the 110-CM Cathode Modulated Trans-
mitter Kit. A completely self-contained, 110 watt
crystal controlled phone-CW
rig capable of producing a sig-
nal with a real "wallop." Two
inexpensive manufactured plug-
in coils are used for each band.
R.F. amplifier employs new
RCA 812 tube. Simplicity of
design and detailed instruc-
tions make construction easy.

Ner cost § 48.75

AND TWO NEW CATHODE MODULATION TRANSFORMERS
A-3888—250M A & A-3889—450M A

For modulating R.F. amplifier inputs up to 250
watts, Eight output impedances from 150 to
2500 ohms available.

YOUR NET COST $2_55

NOTE: Owners of Stancor
60-P Transmitters may
easily convert them ‘o
110-CM rigs. Change-over
requires A-3888 cothode
modulation transformer
blus a few smull resistors
and condensers.

For modulating R.F. amplifier inputs up to
600 watts, Eight output impedances from 150
to 2500 ohms available.

YOUR NET COST $3_60

ASK YOUR NEAREST STANCOR DISTRIBUTOR OR WRITE FOR HIS NAME

- JIANDARD TRANSFORMER

e CORPORATION o :
1500 NORTH HALSTED STREET. .. CHICAGO




Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the l.eague’s field nrganization are made by the proper S.C.M.,
listed. Mail your $.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him vour DX, plans for experimenting, results in ‘phone and traiiic. He is interested, whether you are an A.R.R.L. member
or get your ()51 at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S.,

or other appointments he can tell you about them, too.

Eastern Pennsylvania
Maryland- Delaware-District

Jerry Mathug

ATLANTIC DIVISION.

clected by members in each Section

—

Q.P.S.

5132 Havertord Ave.
01 Monroe St.

Philadelphia

of Columbia WICIZ Hermann E, Hobbs Silver Spring P.O. Linden, Maryland
Southern New jersey W3CCO Lester H. Allen 704 Quinton Ave. Trenton
Western New York WSPLA Kred Chichester Sonyea
\Westoern Pennsylvania W8OFO Kendall Speer, Jr. l.owber
GENTRAL DIVISION
{llinos WORMN Lasslie M. Dickson Fdellyn Farms \Wankegan
Indiana W0G Noble Burkhart R. 4, Box 1 Indianapolis
Kentucky WYARU Darrell A. Downard 116 N. Longworth Ave. Louisville
Michigan WBDPE Harold C. Bird R.EF.D. t’ontiac
Ohio 8AQ E. H. Gibbs —l()h‘ road St. \Wadsworth
Wisconsin WOUIT Aldrich C. Krones 702 So. d6th St. Milwaukee
DAKOTA DIVISION.
North Dakota WywwL Anton C. Theodos + American Cafe Minot
South Dakota WovOD . usse i Philip
Northern Minnesota WIIGZ d wi R.E.D. 3 Kensington
Southern Minnesota WYYNQ Millard L. Bender 60¥ N. Huron Ave. Spring Valley
DELTA DIVISION.
Arkansas WSABI E. Velte 4415 West 12th St, T.ittle Rock
Louisiana WSEDWW W J. Wilkinson, Jr. 1523 Lauref St. Shreveport
Mississippt WSEWD Jewell W. Cole < o ( ity of McComb Water N
o 21 McComb City
‘Tennessee W4DWS William Harold Walker 190[ Cedar Lane Nashville
HUDSON DIVISION.
F,;wtern New York W2LU Robert E. Haight 311 South H{olmes St. Sweotia
C. & Long 1sland W2AZV E. l.. Baunach 102 Central Ave Masvapequa, L. I.
Northern New Jersey W2GVZ Joseph P. Jessup 131 California St. Ridgewood
MIDWEST DIVISION. -
iowa WUPTR L.. B. Vennard P. O. Box 3u4 \West Burlington
Fansas WOUEG Melvin D. Kirby Arlington
Missouri WoOuD Miss Letha Allendorf 1015 W. 3rd St. Joplin
Nebraska WoDI William J. Bamer Tobias
NEW ENGLAND DIVISION.
(‘onnecticut WI1CTL Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Malue WITTE H. W. Castner 147 Church Lamariscotta
Kastern Massachusetts * WIGAG 24 GGovernor Rd. Stoneham
Western Massachusetts W‘_IAH 239 Cnlumbia St. Adams
New Hampshire 1BET 163 South Main St. Concord
‘Rhode lsland \N THRC ¢layton C. Gordon 70 Columbia Ave., ba;pcc Plateau, Warwick
‘Vermont 'IRJG Clifton G. Parker Box 537 Morrisville
- NORTHWESTERN DIVISION
Alaska . KTENA F J Customhouse Wrangell
Idaho W7EMT l(ou te Funa
Montana * W7CPY Box 1088 Crlendive
Oregon WibX Harnld \\'. Johnston le Jackson St. Pendlcton
\Washington W7FCG W. R. 4, School Ave. Walla
PACIFI’C DIVISION.
Hawalii KOETHE Erancis T. Blatt 837 1oth Ave. t{onolulu
WHBIC HEdward W, Heim 509 Cilaremont St, Reno
WoH6KBW Klbert Amarantes 454 \Washington St. San Jose
VoTl Horace R. Greer 4 4 l-anrmount Ave. Oakland
W6CIS Kenncth K. Hughes b t! ve., San Francisco
Sacramento Valley WoM DI cent N. Feldhausen ll bouth Quincy St. McCloud
Philippines KAIGR . Rickard Box 849 ®Manila
San Joaquin Valley WOKUT E‘dwm A. Andrees 2921 North Van Ness Blvd. Kresuo
ROANOKE DIVISION, -
North Carolina WACYB \WV. J. Wortman P. (). Box 566 Morganton
South Carolina W4BOE/ANGTed Ferguson 1213 College St. Columbia
Virginia * W3 W Frank 5, Anderson, Jr. l7(’l( New Kent Ave, Richmond
West Virginia WEOXO W. . Tabler 232 \Watson Ave. Fairmont
ROCKY MOUNTAIN DIVISION
¢ olorado WOEHC Carl C. Drumeller R19 Faet Dale St, Colorado Springs
(Jtah-Wyoming WICLG Ernest K. Parshall alt Creck Electric Plant Mldwest., Wyoming
SOUTHEASTERN DIVISION.
Alabama W4DGS James F. Thompson 12 Clanton Ave. Montgomery
X Waucoma Apts,
Fastern Florida WJ4PET Carl G. Schaal 1.akeview Hotel lermont
Western Filorida WHAXP Oscar derstrom Sevond St. & Bruee Ave.  De Funiak Springs
(veorgia W4AGI Leland W. Smith 2010 Pennsylvania Ave. Augusta
West [ndies (Cuba-lsle-of-Pines-
Porto Rico-Virgin 1slands) C¢M20P Mario de la Torre Escobar 110 (Altos) Habana, Cuba

SOUTHWESTERN DIVISION

J.os Angeles AWANOM Ralph S. ( lick 1038 Milwaukee Ave. I.os Angcles
Arizona WOK MM Marson B, Hull 617 North §-ou.rth Ave. Phoenix
San Diego \WOTRM Howard K. Breedlove R. 2, Box 63 San Diego
WEST GULF DIVISION.
Northern Texas WSDXA Il.ee Hughes 125 N. Main St. (’ hildress
Oklahoma \WSGFET Russell W, B'\ttern 431 South Buchanan Eni
Southern T'exas WSMN Horace E. Biddy 1746 Schley Ave, an Antonio
New Mexico WSENI r. Hilton W. Gillett Lovington
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. 8.
ONTARIO DIVISION. -
{intario VE3SG ¥. H. B. Saxon 302 Lee Ave. ‘Toronto, Unt.
QUEBEC DIVISION
Quebec VE2CO Lindsey G. Morris Apt. 6, 4510 Girouard Ave.,
N.D.G. . Montreal, I*. Q.
VANALTA DIVISION. -
Alberta VELGE C Jamicson 5%1 W, Riverside Drive Drumbhcller, Alta.
British Columbia VESHP J. Hepburn Jr. 335 Foul Bay Road ictoria
PRAIRIE DIVISION.
fanitoba VELJAAW A. W. Morlev 747 McMillan Ave, Winnipeg
Saskatchewan VE4SY Arthur Chesworth 1071 4th Ave.. N. W, Moose jaw

* Officials appointed to act until the membership of the Section choose permanent S.C.M.s by nomination and election.




~ Pick These Pairs

for Performance

For 110-watt Phone Output —

GL-809 GL-1623
CCS™ rating ICAS rating
As Class B modulators As plate-modulated Class C
(2 tubes) r-f amplifiers (2 tubes)
750, .....................Plate Voltage.................750
200 mils. ..............Plate Current {max)..............200 mils
24 watts.................Driving Power................ 10 watts
100 watts................Output Power.................110 watts
$250...................... Price,each..................$2.50

For 240-watt Phone Output —

GL-811 GL-812
CCS* rating ICAS rating
As Class B modulators As plate-modulated Class C
(2 tubes) r-f amplifiers (2 tubes)
1250.................... Plate Voltage.................1250
200 mils. .............Plate Current (max)..............250 mils
7.5watts................ Driving Power..................12 watts
175 watts. ...............Output Power........5........240 watts
$350......................Price, each..................$3.50

*The GL-809's and GL-811's may be operated slightly below their CCS ratings to avoid overmodulation.

General Electric has been developing and manufacturing top-quality radio
transmitting tubes since 1913. Now we offer a wide range of tube types for
amateur service—priced low and unsurpassed in value. Bulletin GEA-3315 lists
the complete G-E transmitting-tube line, together with technical data and
prices. Get a copy from your dealer, or write to General Electric, Radio and
Television Department, Schenectady, N. Y.

ELECTRIC
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BE AMERICAN Rapro RerAy Leacug, Inc,

is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

*“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous 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; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary.

HIRAM PERCY MAXIM, FIRST PRESIDENT

Officers
President............EuceNe C. Wooprurr, WSCMP
State College, Pa.

Vice-President. . ..........GEORGE W. BAILEY. WI1KH
Weston, Mass.
Secretary.............. KeNnNETH B. WARNER. WI1EH
‘West Hartford, Connecticut
Treasurer.................ARTHUR A, HEBERT, W1ES
West Hartford, Connecticut
Communications Mgr. .. ... F. Epwarp Hanoy, W1BDI
‘West Hartford, Connecticut

(;enemlCounscl........‘...........HPAULM. SEGAL
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS T0 US-="

A vareur radio is embarking now upon
a course of experimentation designed to show
what applicability frequency-modulated voice
transmission has to the amateur service. What
we.most need and hope for is the cobperative
interest of a considerable number of 214-meter
experimenters who will build f.m. apparatus
for their own stations and give it an actual
working-out under practical operating condi-
tions. From our own work with a couple of
transmitters and a couple of receivers, we
know that the gear performs very well. Just
how wide-band f.m. will work out on the
amateur bands is another question. The out-
look is very encouraging, but the real story
won’t be told until a number of such stations
get on the air simultaneously in the same
community.

An encouraging outlook, we say, and you’ll
agree when you sce how sxmple, compact and
inexpensive the f.m. transmitting apparatus is.
It certainly shames plate modulation. It is a
natural for portable and mobile work. It
almost completely eliminates electrical inter-
ference. And for good-quality voice transmis-
sion it is not going to take up as much spectrum
space as we feared a couple of years ago when
we didn’t know so much about it. As George
Grammer pointed out last month, excellent
results can be obtained with an “excursion”
of 25 ke. or an emitted band width of 50 ke.,
and that means that there is room in the 2%-
meter band for eighty such transmitters op-
erating locally without interference. It leads
us to think of the possibility of having part of
our 5-meter band opened to f.m. For instance,
the quarter of this band from 59 to 60 Me.
would accommodate twenty such channels, and
the ignition rumpus on band is so much
more severe that the benefits would be even
more welcome,

Space in the 214-meter band for eighty local
transmitters. That presupposes that they are
neatly spaced in frequency, one after the other
through the band. Suppose they aren’t. Sup-

pose some of them overlap or are on the same

frequency; what then? Well, there’s the rub:
we don’t actually know. Two f.m. signals of
about the same strength and on about the
same frequency are supposed to produce hash,
much the same as in a.m. But whenever one
signal is about twice as strong as interfering
signals, even on exactly the same frequency,
the strong signal takes command of the re-
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ceiver and the weaker signals are supposed to
disappear completely. This sounds swell. But
suppose one of the weaker signals is the one
you want — what then? Well, we think the
answer lies in the use of rotatable directive
antennas, which are easy to build for the
u.h.f. and which naturally would be of tremen-~
dous assistance in building up the weak
wanted signal and in reducing the strong
unwanted signals, so that the wanted signal
“takes hold.”” Of course when the two lie along
the same line . . . (Dots denoting shrugs.)
But things are never perfect in amateur operat-
ing and we don’t believe any of us would sur-
vive the shock of knowing that interference-
free operation had actually been attained.

'The ultra highs have always been a delight-
ful field for the experimenter. With the fascina-
tion of f.m. compounded, it becomes doubly
intriguing. Most of the radio world is now
talking f.m. — not only the broadcasters but
the police, aviation and marine people, and so
on — and the Federal Communications Com-
mission has just announced informal hearings
to be held the end of February to adduce data
that will aid in determining the future of f.m.
in the broadecasting service. F.m. is a field in
which we hams do not intend to be left behind.
At Headquarters we’re helping by building
and presenting apparatus that you can readily
build. But Headquarters can’t make ‘field
tests”’ with dozens of stations in simultaneous
operation in the same city. That’s where you
112-Me. u.h.f. men come in. If youwll get
going, and develop an operating technique, and
report your observations, we’ll know in a very
short while just how much improvement f.m.
offers us in practice; whether this 2:1 ratio is a
godsend or a curse ’for our purposes; whether
the rotary beam gives us back the ability to
communicate with almost any station within
range; whether the results look good enough to
extend to the 5-meter band.

This very month you are witnessing amateur
radio tackling a new problem — that of deter-
mining the applicability of f.m. to congested-
band operation. Ours of course is an institu-
tional attack, The sifting of collected amateur
opinion, as those opinions take form through
practical experience, will tell the answer. We
invite all amateurs who enjoy the fascination
of a new field to join in the work and report
their results.

XK. B. W.

9



« SPLATTER =

In ““Quote and Unquote,” which we are intro-
ducing to a waiting world, we will endeavor to
present various sidelights on radio, of interest
to our readers, that might not otherwise find
their way into QS7"s pages. Our initial effort tells
about the amazing radio ‘‘terrain clearance”
indicator used in aerial navigation and also a new
development in reducing input capacity varia-
tions in vacuum tubes with changes in grid
potential.

Our Cover

This shows in almost life-size fashion Good-
man’s latest creation in the realm of frequency-
modulated transmitters, It will be noticed, upon
a comparison between this shot and those within
the article, that By was really ambitious at the
time the cover was taken, and was operating
considerably higher in frequency than 112 Mec.
A new set of pipes corrected this in short order.

We are going ahead in this new field as fast as
we can. At the moment we are working on a com-
panion unit for the transmitter — a receiver that
is practical for the ham constructor.

MOBILE F.M.-A.M. TESTS SHHOW F.M.
SUPERIORITY

McssuremenTs With signal generators
give useful information, but are sort of cold,
statistical things lacking the romance of actual
communication. We knew from lab tests that
frequency modulation really does a job in noise
reduction, but that wasn’t enough. So we fixed up
a flea-power m.o.p.a. mobile outfit, arranged it
so that the same carrier could be either frequency-
or amplitude-modulated, and sent it out on the
road, listening alternatively to the two types of
modulation with receivers set up in a noisy
location.

Results confirmed the most optimistic expecta-
tions. With the car going straightaway from the
receiving point and over fairly level ground, a
readable f.m. signal could be obtained at distances
in the order of four or five times that at which the
a.m. signal was just strong enough to be under-
stood through the noise. (Yes, the a.m. receiver
had the usual type of second-detector noise
limiter in operation.) The f.m. signal at any dis-
tance was practically free from any type of noise
except receiver hiss — the latter being the limit-
ing factor when the carrier dropped down so low
that it could not operate the limiter. The carrier
strength at this point was not sufficient to make
an impression on the “S” meter in the a.m.
receiver over the noise level already registering.
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At points where the a.m. signal could just be
understood through the machine-gun background,
the f.m. signal was, of course, completely free
from interference — the Lkind of reception pro-
vided by a.m. only when the cur was practically in
the back yard.

There’s no question about it — f.m. has what
the city-dwelling u.h.f. man needs!

The oldest and youngest?

We don’t know whether this is the “McCoy”’
or not, but it does represent, as far as we know,
the oldest and one of the youngest if not the
youngest licensed Amateur Radio Operators in
the U. S. A.

The old fellow is Charlie R. Stedman, W9CAB,
age 82, and the youngster is Ralph Taylor,
WOFTV, age 11. Young Taylor received his
license November 18, 1939, which is the reason
for WOCAB’s hearty congratulations pictured
herewith.

Now the Denver gang, proud of their famous
pair, would like to know of any licensed amateur
operators who exceed these two extremes of age.

FEEDBACK
P. 52, December QST
In formula Z = ‘?,;?, I should have bcen
I

cathode current in amps.

P. 54, Fig. 1, December QST
In the 83 power supply there should be

a connection from right side of Chq to top
of K.
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Instant Band-Change
With Push-Button Gontrol

Mechanical Ganging for Motor-Driven

Stage Switehes

BY

T iie ideal amateur transmitter would be
one with a kilowatt of power input, instantly
changeable from one band to another, and
operating on all frequencies in each band. Like
all things, the ideal may not be economically
achieved, so we are forced to compromise on some
of these features. The transmitter pictured in this

* P, R, Mallory & Clo., Inc., Indianapolis, Ind.

A close-up of the chain-ganged switches for push-
button band-changing. Ordinary bicycle chains and
sprockets are used to provide the mechanical linkage be-
tween switches ou the various stages. ‘1'he driving motor
is mounted below the small chassis which projects to the
rear at the left from the final-amplifier panel.

February 1940

LEON LINN,* WOLHF

¢

A rear view of
the complete trans-
mitter. Except for
the switching ar-
rangement, stand-
ard circuits are
used throughout.
Kven though there
i8 no necessity for
getting behind this
rig to change coils,
the safety precau-
tion of covering
the power termi-
nals would be add-
ed protection.

¢

article makes possible, we believe, at least the
major portion of this ideal. It has a power input
of 450 watts and makes possible practically in-
stantaneous band change.

In all modern broadcast receivers some
method of push-button station selection is util-
ized. The same method is used for band changing
in this transmitter, since this type ot switch is
readily available.

Band Switching

The type of switching system used for in-
stantaneous band-changing naturally is closely
related to the tube and circuit line-up in the r.f.
section. Since the primary requirement in this
case was operation in any of the four lower-fre-
quency ‘phone bands (160, 80, 20 and 10 meters)
the r.f. end was designed to make the switching
as simple as possible without sacrificing excita-
tion or output at the highest frequency.

The r.f. section starts with two RK-34 dual-
triode high-frequency tubes used as oscillators
and doublers. The buffer consists of two RIK-39’s
operated in push-pull, and the final is two RK-38's
in push-pull. These particular tubes were chosen
hecause they seemed the right size aud type for
this selected power. At the same time, they are
operated well within ratings, )

11
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Fig. 1 — Essentials of the band-switching circuit. I'or simplicity, only one tank circuit is shown for each stage;
switch connections for the others are indicated by the arrows, with letter designations showing the connections
corresponding to those of the 1.75-Mec. tank. Switches S, Sz and Sz are Yaxley Type 165-C; S¢ is a specially-construc-
ted switch, details of which are given in Fig. 3. A special switch section is used for motor controf in Si, as described
in the text. Plate voltage for the final is fed to the arm of the center section (x) of S4, through an r.f. choke.

One triode section of the upper RK-34 in the
simplified diagram, Fig. 1, has its plate perma-
nently connected to the 1.75-Me. oscillator tank;
similarly, one section of the lower RK-34 is
connected to the 14-Me. tank. These sections are
the oscillators, using 1.75-Mec. and 14-Me.
crystals respectively. Only one tube is in use at a
time, and for operation at the crystal funda-
mental the oscillator in use is connected to the
grids of the buffer stage. For 3.5-Mc. work, the
second section of the upper RK-34 is used as a
doubler; similarly, for 28 Mec. the second section
of the lower RK-34 is put into operation.

Three five-gang, four-position ceramic switches
are used for selection of the proper coil and con-
denser combination for each band. These and the
final tank switch are connected together with
sprockets and bicycle chain so that one motor
revolves them all at once in synchronism. Since
no four-position, 90-degree indexing switch that
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would handle the power was available for the
final tank circuit (Sg), it was necessary to build
this part by hand. It is made of bakelite wafers
and copper contacts. The switch wafers measure
four inches wide by six inches high and 3{ inch
thick. The contacts are copper discs 34 inch in
diameter held in place by a screw and insulated
from the bakelite by ceramic beads. Each switch
arm consists of five pieces of phosphor bronze 14
inch wide by 2 inches long fastened together with
6-32 screws. The leaves are bent at the end to a
45-degree angle and filed flat so that they ride
smoothly over the contacts. At the other end of

Push a button and you’re on the band
you want! A novel idea for mechanically
coupling circuit switches to give instan-
taneous band change.
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Fig. 2 — 'The push-button control circuit. The pilot
lights indicate the band in use. The motor, from a small
electric fan, operates from 6 volts d.c. in WOLHF"'s in-
stallation. The switch is a Yaxley 2184.

the arm is fastened a l-inch dise for making the
stationary contact; it is constructed in the same
way as the arms. Small collars with a 14-inch hole
and a set screw are soldered to the arms so that
the shaft may be fastened to the arms. The
shafting is bakelite, broken up by ceramic
couplings.

The motor used is one taken from a cheap
oscillating fan. The shaft normally used for
oscillating is used in this case as a switch drive.

A special shorting-type switch section on S;
(that at the top in Fig. 1) is used for motor
control. When the desired control circuit (1, 2,
3, or 4) is closed the motor rotates until the gap
in the shorting ring opens the circuit as it passes
the active contact. The motor then stops and the
indexing device on the switch insures proper
seating of the switch contacts. The push-button
control circuit is shown in Fig. 2. Pilot lights
show the band in use.

To eliminate re-tuning when changing bands,

separate tuning condensers are used in each stage
for each band. It would be practically impossible
to proportion the inductances in each stage so
that they could all be tuned with the same
capacity. Another great advantage of separate
tanks is that optimum L/C ratios can be main-
tained throughout.

To make tuning simple, separate antennas are
used for each band. Since this is common practice
in many ham stations, this feature does not
seem objectionable. However, if the same antenna
is to be used with two or more bands, it is sug-
gested that a separate switch, operated manually,
be used. Antenna coupling to each band is by
means of a link inside each tank coil at the
center.

General Construction

Since construction of the transmitter is entirely
straightforward and no trick circuits are used,
it should be unnecessary to describe circuit
details. The transmitter should not be a great
deal more expensive than one of similar power
made to operate on one band only. The only real
increase in cost is in the drive mechanism and
additional condensers.

As shown in the photographs, the oscillator and
buffer stages are mounted on one chassis, while
the final is entirely separate. This has a number of
advantages, chiefly that of eliminating interstage
coupling, It was necessary to install a shield
between the oscillator and buffer to prevent
interstage coupling; without it the buffer would
oscillate. Also, it will be noticed that holes are
cut in the final amplifier chassis to allow the plate
caps of the final tubes to come through, thus
making it possible to isolate completely the grid

(Continued on page 108)
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Lop-Nided Speech and Modulation

Voice~wave Polarity and Its Effect on “Phone Transmitter Operation

BY GEORGE GRAMMER.* WIDF

IN THE course of some years of observa-
tions of speech wave-forms in broadcasting it was
found that voice wave-shapes, particularly from
male voices, consistently have greater peak am-
plitudes on one side of the axis than the other.
The interesting fact, as disclosed in a recent re-
port on this work,! is that this “lop-sidedness”’
is always in the same direction. The shape of
the wave will be carried through the speech am-
plifier intact provided the frequency character-
istic is flat within reasonable limits, and provided
the phase shift in the amplifier is proportional to
frequency.

The original work was carried out with high-
fidelity microphones of a type seldom seen in
amateur stations, and it is of interest to investi-
gate the effect of amateur-type microphones on
the lop-sidedness of the wave. Fig. 1 sum-
marizes the results of tests with three different
crystal microphones commonly used by ama-
teurs. No. 1 is a good grade of public-address
microphone with a reasonably flat frequency
characteristic. No. 2 is a highly-popular ‘com-
munications” type in which the frequency char-
acteristic is designed to accommodate the ordi-
nary voice and to drop out the unessential fre-
quencies. No. 3 is a high-output microphone with
a somewhat restricted frequency range, its
“quality”’ falling between the ordinary single-
button carbon mike and the one here labelled
No. 2. The six sets of data labelled “A” to “F”
inclusive were taken on six individuals with a
representative range of speaking voices. ‘The
numbers along the abscissas do not represent a
particular scale, but are key numbers for the
various vowel sounds given under the drawing.
The ordinates show the ratio of the higher peak
to the smaller.

These peak ratios were obtained by direct ob-
servation on a calibrated oscilloscope, using a
two-stage resistance-coupled amplifier which was
checked for flatness of frequency response and for
linearity of phase shift with frequency. Because
of the transient nature of the oscilloscope pattern
a great many measurements were made on each
sound for the purpose of averaging out observa-
tional errors — and also to average the ratios on
a given sound, since the pattern changes consid-
erably with slight changes in intonation or in

* Technical Editor.
L Hathaway, ‘ Effect of Microphone Polarity on Percent-
age Modulation,” Electronics, Ootober, 1939,
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pitch. A change in peak ratio of fifty or even one
hundred per cent is not uncommon, depending
upon just how the speaker voices the sound.
However, the highest ratio observed in any case
was of the order of 2.5:1 and (with one or two
relatively insignificant exceptions in the case of
microphone No. 3) never dropped below 1.

It is quite apparent from Fig. 1 that the micro-
phone has a marked effect on the peak ratio; also,
the same sounds spoken by the same person will
give different ratios with different microphones.
In the case of microphones Nos. 1 and 2, the peak
ratios are of the same order of magnitude, but
there is for the most part only a random relation-
ship between the ratios and the sounds. With
No. 3, the ratio is uniformly nearer 1 with all
voices. Since Nos. 1 and 2 sound about alike on
voice, while No. 3 to the listener has obviously
poorer quality, the conclusion may be drawn that
the poorer the microphone the less lop-sided its
output. Also, the data for Nos. 1 and 2 may be
grouped and taken as representative of the per-
formance of good amateur crystal microphones,
while No. 3 can be assumed to be typical of the
cheaper units. For the latter, the maximum ratio
is about 1.5:1 and, depending upon the voice,
may average considerably nearer unity. For the
former, the maximum is about 2 and the majority
of sounds will give a ratio of 1.5 or more.

As a general rule, the long vowel sounds are
more symmetrical than the short vowels, and it
also appears (this is not included in the data, but
was observed separately) that the long vowels
have the higher energy content. If the speaker
endeavors to maintain a uniform voice level, as
judged by the effort expended in talking, the
actual peaks will be higher on long than on short
vowels, although the peak ratios will be higher on
the latter. Practically, this means that the sounds
which hit the transmitter the hardest are the ones
which are most symmetrical. However, to main-
tain such a level accurately in communication
would mean that more attention would have to
be paid to the level than to the messaye content,
which would be extremely difficult. As a result,
one may easily find himself saying such a word as
“hit” with considerably more force than ‘“hope”
in the course of a sentence or two. While it is
possible to avoid going above & predetermined
intensity in order to keep within normal modula-
tion limits, it hardly seems feasible to exercise
selectivity, conscious or unconscious, with respect
to vowel sounds in relation to intensity.
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Modulation

A peak ratio greater than unity naturally will
limit the amount of power that can be put into
the side bands. Fig. 2-A shows the classic picture
of 1009 modulation with a sine-wave signal, or
pure tone. The up-peak reaches the maximum
value of twice the carrier amplitude and the
down-peak reaches zero, the same distance in the
opposite direction. With 1009, modulation in
either direction as a limit, a lop-sided wave-shape
such as that shown in Fig. 2-B will swing twice
as far in one direction as the other. Voice wave-
forms are very far from being so simple, but this
wave-form will suffice for purposes of illustration.
The larger pealk could extend downward and the
smaller upward — that is, the modulation pat-
tern could be turned upside down —- without
changing the conditions at all.

If things are arranged so that the larger peak
swings in the up direction, and the output of the
modulator is increased so that the down-peak
reaches the zcro axis while the up-peak extends
upward above 1009, modulation the necessary
distance to preserve the wave-shape, the condi-
tion shown in Fig. 2-C is reached. Here the carrier

MIC. No.

246 8101214

¢

Fig. 1 — Peak ratios of
various sounds with different
speakers and different mi-
crophones. The length of
each line represents the ratio
of the largest peak on one
side of the axis to the largest
peak on the other. Sounds
are identified by the numbers
along the abscissa. (1) a as in
“pay”; (2) aw in “paw”; (3)
a in “bar”; (4) a in “pat”;
5) e in “be”; (6) i
“men”; (7) i in “hide”; (8)
i in “hit”; (9) ing; (10) o in
“go”; (11) o in “gone™”; (12)
u in “you”; (13) u in “hut”;
(14) oo in “boot”.

RATIO OF UP-PEAK 7O DOWN-PEAK

¢

24 6 8101214
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2 46 8101214

2 46 8 101214

Peaks in voice waves extend farther in
one direction from the axis than the
other. With lop-sided speech, more
cifective modulation can be obtained by
increasing the up-modulation percent-
age beyond 100%, but the process lacks
appeal because of poor economy. An ex-
perimentalinvestigation disclosesthead-
vantages of a different method of attack.

is being fully utilized, and since the peak ratio
of the modulating signal is 2:1, there is a 2:1 in-
crease (6 db) in side-band amplitude in Fig. 2-C
as compared to 2-B. The case would be different
if the larger peak had extended in the downward
direction, since an increase in modulating signal
beyond 1009, downward modulation would im-
mediately cause cut-off of part of the peak, so
that the wave-shape would not be preserved. The
proper polarity can be obtained by examining the
modulated signal with an oscilloscope and, if
wrong, by reversing the connections to the modu-
lator output transformer secondary. The same
result will be secured by reversing any other pair

MIC.No.2 MIC. No. 3

24 6 8101114 2

2 4 6 8.101214

2 4 06 8101214

24 6 8101214

24 68101214
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of transformer-winding leads in the speech ampli-
fier, or by reversing the leads from the micro-
phone itself when this is possible. The modulation
transformer secondary is usually most convenient.

A necessary corollary of this system is that the

®

=0 -1

[ S - A L ]

Fig. 2~ (A) Normal modulation with a pure-tone
signal; (B) modulation with a lop-sided signal, limited
to 100% in one direction; (C) modulation limited to
1009 downward, unlimited upward.

modulation in the up direction must exceed 1009,
(in the case of a wave-shape with a 2:1 peak
ratio, the up-modulation will reach 2009 with
the down-modulation set for 1009,) — and 1009,
modulation is the limit set by the amateur regu-
lations. As a regulatory measure this is undoubt-
edly intended to prevent unnecessary side-band
splatter, and not to prevent full utilization of the
carrier as & means of transmitting intelligence.
For identical modulating wave-shapes, the num-
ber of side bands and their relative intensity will
be exactly the same no matter how far the up-
peaks extend beyond 1009, just so long as the
down-peak does not cross the zero axis and thus
cause complete cut-off of r.f. output for part of
the time. This can be — and has been — checked
experimentally by means of a selective receiver
and a constant tone modulating signal of lop-
sided waveform. There is, of course, an increase
in side-band power as the modulation is increased,
but the signal occupies no more space.

This being the case, it becomes of interest to
look into the mechanics — and economics — of
pushing the up-modulation beyond the 1009,
mark, disregarding for the moment such things
as regulations and the question of definition of
percentage of modulation when both up- and
down-peaks are taken into account. Fig. 3 shows
an ideal modulation characteristic of a plate-
modulated stage, with plate voltage plotted
against plate current in arbitrary units. The curve
also would represent r.f. output current against
either of the two quantities mentioned. With 1
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representing the carrier, 2 represents the up-peak
with 100% modulation, the power at this point
being four times the carrier power. Normally the
curve would extend only this far, since if the up-
modulation is limited to 100%, the shape of the
curve beyond the 1009 point is of no particular
interest. The 1009, point therefore represents a
design limit in choosing operating conditions
(with a little more as a factor of safety) and is the
point on which tube ratings, excitation, bias and
so on are based. Also, for 100% modulation, the
modulator must meet the familiar condition of
supplying half as much audio power as there is
d.c. plate input to the modulated stage.

Let’s look first at the audio requirements. The
fact that the average power in speech is about
half that in a sine wave of the same peak ampli-
tude is no doubt well known to most amateurs,
but there are still many who find it hard to appre-
ciate that the modulator, nevertheless, must be
capable of just as much output for one type of
wave-shape as the other. This comes about be-
cause the necessity exists for meeting the same
peak demands in both cases. It is equally true
here, and a modulator capable of aiding in the
production of a modulated wave of the type
shown in Fig, 2-B must be equally capable of
producing the wave shown in 2-A, even though
the actual power in the former is considerably
smaller. That is, the peak output is the same in
both cases, and peak output is the determining
factor in all design considerations except average
plate dissipation. The latter is smaller in the case
of Fig. 2-B, since the average output and input
are lower than with a sine signal.

In modulation we are dealing with amplitudes,
and power varies as the square of the amplitude.
If the modulating signal has a 2:1 peak ratio,
and the modulation is increased from the type
shown in Fig. 2-B to that in Fig. 2-C, the ampli-
tude of the modulating signal has been doubled.
Therefore, if a certain amount of audio power is
necessary to produce Fig. 2-B, then four times
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Fig. 3 — Ideal modulation characteristic of a Class-C
amplifier, showing ratio of peak power to carrier power
for various degrees of upward modulation.
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that power will be required to produce Fig. 2-C.
Or, to take a numerical example, if the Class-C
stage has an input of 100 watts, a modulator capa-
ble of 50 watts output will suffice for modulation
such as is shown either in Fig. 2-A or 2-B, but an
audio capability of 200 watts will be requisite for
Fig. 2-C. The ratio of audio power required will
vary as the square of the up-modulation percent-
age. For a signal peak ratio of 1.5:1, where the
up-modulation reaches 1509, 2.25 times as
much audio power capability will be required.
The word “‘capability ” is used throughout here
because the actual power used depends upon the
wave-shape, but the peak requirements are
inflexible.

‘T'o handle the increased amplitude of the modu-
lating signal, the range of linear operation of the
Class-C amplifier must be extended. To give the
type of operation shown in Fig. 2-C with a signal
having a peak ratio of 2:1, the amplifier must be
capable of being modulated linearly 2009 in the
upward direction. This means that the modula-
tion characteristic must extend linearly for three
units in Fig. 3 instead of two, and the peak power
output becomes nine times the carrier power
instead of four times. The power ratio would be
6.25 for 1509 modulation, &s shown.

Taken together, these things mean that appli-
cation of the system shown at Fig. 2-C to an exist~
ing transmitter is out of the question. Few ama-
teur transmitters, unless the builder has been
ultraconservative in running everything far
below ratings, are capable of being modulated
appreciably above 1009. This is particularly
true of the audio system, as has been pointed out
before in these pages.2 Many, in fact, cannot even
be modulated 1009, because proper allowance

2 Fortune, * Phone ‘Splatter,’” QST, January, 1939.
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Fig. 4 — Representative
speech wave-forms.
sounds are those of (A) a
in “pay”; (B) a in “bar”;
(C) o in "hope”; (D) u in
“but”; (E) aw in “paw”.

The

has not been made for losses. Consider, for ex-
ample, the common practice of buying a pair of
Class-B tubes rated at say 250 watts audio out-
put to modulate a carrier of 500 watts. The
Class-B output transformer is of course not
perfect, and even allowing the probably high
figure of 90%, for transformer efficiency the modu-
lation will flatten off at 95%, unless the rated
operating conditions are exceeded. A factor of
safety of at least 109, to 209, is necessary to do
the job of 1009, modulation adequately, and
that is probably as much spare power as the
average well-designed amateur transmitter has.
Since the peak emission of the tubes is fixed, and
usually is given full consideration by the manu-
facturer in setting plate-current ratings for
reasonable tube life, about the only way left for
getting the increased audio power necessary is to
increase the plate voltage proportionately. For
a signal peak ratio of 2:1, or four times the audio
power, this means an increase of four times in
plate voltage which, if the tubes will stand it,

(Continued on page 86)
+

Fig. 5— Simple condenser filter to cut off higher
audio harmonics. The value of C may be between 0.002
and 0.006 ufd., the smaller capacities being used for the
larger load resistances.
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Compact Battery Receiver for Station
or Portable Use

Regenerative Receiver with Semi-Tuned R.F. Stage Using
the New Peanut Tubes

BY DON HW.

A‘\Lmom}n it is true that recent years
have brought about the universal acceptance of
the superheterodyne receiver in amateur work,
nevertheless there yet remains for the regenera-
tive receiver a definite place which no superhet
has quite been able to fill. Take, for instance, the
case where minimum weight and volume and
maximum service hours from light-weight bat-
teries are important factors, or the case of the
beginning amateur with limited resources to
whom initial cost may be of prime importance.
Now if the prospective ham can build at low ini-
tial cost u receiver which will serve him well
through his days of apprenticeship and yet be
built so as to be useful for other purposes when
the eventual superhet replaces it as the station
receiver, it is not a temporary expedient, but

* Assistant Technical Editor.

MIX.* WITS

something well worth while. The receiver shown
in the accompanying photographs has been de-
signed with just this in mind. Although sacrificing
tew, if any, of the featurcs or little of the per-
formance of full-sized tuned r.f. regenerative re-
ceivers, it is completely self contained and sutfi-
ciently compact and light in weight to serve ad-
mirably in portable and emergency service.

It has been possible to economize appreciably
in volume by departure from the most commonly
seen forms of construction. The use of new minia-
ture tubes, themselves small in size, operating
efficiently from batteries also of small dimensions,
has also. contributed in no slight measure to the
goals of compactness and light weight. Although
parts mounted on a horizontal chassis may occupy
little space in themselves, much waste space
above the chassis is difficult to avoid because the
panel must be of sufficient size to ac-

commodate convenient controls. In
this receiver, the equivalent space has
been made useful by mounting the
parts horizontally on a vertical sub-
panel. The space which would nor-
mally come above the receiver com-
ponents now comes to the rear where
use may be made of it in housing the
batteries required for operation.

onsiderations

It is pretty safe to say that the
most often recalled curses of the time-
honored two tuber are the effects
upon frequency stability and adjust-
ment of regeneration caused by an-
tenna movement and body-capacity.
Years ago we used to find an ex-
tremely effective remedy for these
annoyances in the use of a coupling
tube — un untuned r.f. amplifier pre-
ceding the detector. With the tubes
then available, however, these ad-
vantages were offset to a considerable
extent by a sacrifice in selectivity and
the increase in noise always associated

Circuit C

The cabinet, only 9 by 6 by 5 inches, has ample space for the “A”
and “C” batteries on the left and the single 45-voit *B” battery re-
quired to the right. Controls along the bottom of the panel left to right
are the battery switch, regeneration control, antenna-circuit tap switch
and band-set condenser.

18

with reduction in selectivity., Reduc-
tion in selectivity came about by the
broadened tuning of the antenns cir-
cuit aggravated by blocking of the
carefully-adjusted regenerative de-
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Here is a simple and compact receiver
in which battery space is made available
in the cabinet by a departure from the
usual form of construction. The semi-
tuned r.f. stage isolates the detector from
antenna and capacity effects, making it
ideal for either home station or particu-
larly for portable work.

tector by the strong off-frequency signals delivered
to it by the r.f, stage. As a consequence, we have
seen little of this type of amplifier for some time.
However, since then, the variable-mu tube, which
is a much better performer under these conditions,
has been developed. In this receiver, the input
tube is helped along by the use of a tapped an-
tenna coil and a fixed condenser which may be
connected in series or parallel by a simple arrange-
ment of a pair of jack-top binding posts and a
grounding banana plug. This serves to keep the
antenna circuit somewhere near resonance and, at
the same time, provides a means of knocking down
to reasonable levels those signals which would
otherwise block up the regenerative detector.
Aside from the foregoing, there is little on which
it is necessary to comment so far as the circuit
shown in Fig. 1-is cuncerned. The 1T4 r.f. ampli-
fier is coupled to the detector, also a 1T4, through
a small 50-pufd. fixed capacity. The tuning sys-
tem provides general coverage with band spread
at any point. (4 is the band-spread condenser
controlled by the main tuning dial, while (5 is the
band-set condenser. The system is designed to
give nearly full-scale spread on the amateur
bands. Regeneratiou is supplied by a plate-circuit
tickler and controlled by adjustment of screen
voltage. The detector is impedance-coupled to the
134 pentode audio amplifier. It might be well to
point out here that no idea should be entertained
that a saving may be made by the substitution of

I'ig. 1 — Circuit diagram of
the compact portable.
Cy — 50-ppfd. mica.
Cg — 0.01-ufd. paper.

resistance coupling. It may be possible to get
away with such an arrangement after a fashion
with tubes operating with considerable difference
between screen and plate voltages, but these
small tubes are designed to operate with 45 volts
on both screen and plate. The use of resistance
coupling will drag the plate voltage down below
that of the screen and utterly ruin the performance
of the detector.

Construction

‘I'he receiver is built to fit a standard cabinet
(ICA No. 3825) 9 by 5 by 6 inches. The sub-panel
on which most of the components are mounted is
a piece of one-sixteenth-inch aluminum 514 inches
square. Steel may be substituted although it takes
a little more elbow grease in cutting the holes.
The layout with Jdimensions is shown in Fig., 2.
The drawing shows the side which faces the front
panel. The holes shown include those required to
pass wiring through the sub-panel.

After all hole centers (or at least those marked
“X”’} have been marked and punched, each cen-
ter should be drilled out with a small-size drill.
Those marked “X” should be transferred to the
back of the front panel by placing the sub-panel
face down on the back of the front panel and
marking with a scriber from the back. The sub-
panel should be c¢lumped to the front panel in a
central position with respect to the sides of the
front panel and with the lower edge of the sub-panel
one-sixteenth tnch above the lower edge of the front
panel. After these holes have been transferred,
they may be enlarged to the specified sizes. Fig. 3
shows the drilling required in the front panel.
Those holes shown in dashed lines are the ones
which are transferred from the sub-panel, while
those shown in solid lines are additional holes re-
quired for mounting the headphone juck, the
battery switch, the uudio choke and the dial
mounting screws. The latter may be drilled most
accurately by spotting the centers with the tem-

C3 — 50-ppfd. mica.

Ci4, C5-—100-pufd. ultra-midg-
et variable ({ammar-
lund HF100).

Ca — 100-pufd. mica.

€7 -— 0,25-ufd. paper.

Cg — 0.01-pfd. paper.

Ca, Cio0 — 100-ppfd. mica.

Ri1 — 1 megohm, !3-watt.

Rz — 25,000-ohm potentiom-
eter (linear scale).

Rz — 0.25 megohm, L3-watt.

J —- Single-circuit jack.

1 Swz

=]

~45V,, B+

T—I[l[l[lll

Swi - ll-pomt tap switch.
Swa — 2.circuit, 6-position

switch connected as

described in text. H -
L1, L2 — See coil chart. bk
1.3 — 500 henrys, 5 ma., audio #5VuC

choke (UTC R22).
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plate (which comes with the dial) after the shaft
hole has been drilled.

In mounting the parts on the sub-panel, be sure
to get them on the right side. The tube sockets
used are made by Amphenol and are fastened in
with clamping rings. In mounting the antenna
terminal strip (National) a fibre lug strip with
two terminals, one grounding, should be placed
under each mounting screw. A similar lug strip is
fastened at the small hole to the right (Fig. 2)
near the bottom edge.

Referring to the photograph of the back of the
sub-panel the detector plate-circuit r.f. choke at
the top is fastened between the plus “B” coil-
socket terminal and one of the lug strips. The two
filter condensers, Cq and Co may be seen at either
end of the choke. The amplifier r.f. choke is fas-
tened between plate terminal of the tube socket
and the second lug strip. The tubular condenser
along the left-hand edge is the amplifier screen
by-pass C2. The large tubular condenser along the
bottom edge is the detector screen by-pass. Its
larger capacity is required to eliminate contact
noises of the regeneration-control potentiometer.

The r.f. amplifier coupling condenser (3 is
connected directly between the respective plate
and grid terminals of the r.f.-amplifier and detec-
tor-coil sockets. The detector grid condenser and
leak are supported between coil-socket and tube-
socket terminals. The audio coupling condenser is
the tubular condenser at the center. The lug strip
near the lower edge serves to anchor the battery
end of the audio-amplifier grid resistance and as a
grounded support for C7. The small holes near the
variable condenser stators are for leads from the
stators to the coil-socket terminals, Two holes are
also provided for passing through the wires to the
potentiometer terminals; the third terminal is
grounded. The antenna tuning condenser C; is
soldered between the two antenna terminals.
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Fig. 2 - Sub-panel layout. The piece is 514 inches
square. The holes marked “X” are those which are trans-
ferred to the front panel.

The headphone jack and battery switch are wired
in with leads a few inches long to reach the mount-
ing holes when the double panel is assembled. The
battery switch used is a two-circuit six-position
rotary type connected as a double-pole double-
throw switch. Only two pairs of stationary con-
tacts are used; a third pair is blank for the “Off”’
position. 1t is connected so that both “A’ and
“B?” batteries are disconnected when the switch is
thrown to the left, the “A” hattery is on but the
“B” off when in the central position and both bat-
teries are on when the switch is thrown to the right.

Leads to the batteries should be made long
enough so that connections may be made before
placing the receiver in the cabinet. The lead ter-
minals of the audio coupling choke should also be

¢

‘The completed receiver ready
to slip into the cabinet. The r.f.
amplifier tube is to the right, the
detector tube to the extreme left
and the audio pentode below.
I'he detector band-set condenser
and regeneration control are on
cither side of the switch and
tapped coil in the antenna circuit
along the bottom edge of the
sub-panel. The plug-in detector
coil is in the upper left-hand cor-
ner to one side of the main band-
spread tuning condenser. The ter-
minals in the upper right-hand
corner are for antenna connec-
tions. Mounted on the front panel
to the left is the headphone jack
and the battery switch and audio
coupling choke on the right. The
leads are for battery connections.

L 4
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soldered in with slack leads at
the two top lug strips. The
small tubular shields at the
centers of the sockets should
he wired to the grounded side
of the filament circuit. Each
variable-condenser shaft is
fitted with a metal extension
shaft. Before mounting the
sub-panel, the wiring should
be checked carefully, since
alterations are not made easily
later.

The sub-panel is fastened to
the front panel by means of
long 6/32 machine screws
with one-inch spacers at the
four corners. The dial should
be mounted before joining the
two panels. The headphone
jack, battery switch and audio
choke may then be fastened in

place on the front panel. It
should be remembered that
the jack must be insulated
from the panel. After the two panels have been
fastened together, the shafts may be cut off at the
appropriate length.

Coil Winding

The detector coils are wound on Millen one-
inch-diameter five-prong forms. The dimensions
given should be followed as closely as possible,
otherwise the tuning ranges may be shifted.

The band-spread tap on all but coil No. 5 is
made by making a loop three or four inches long
and passing the loop through a previously drilled
hole in the form at the appropriate point. The
loop is pulled tight inside the form and the wind-
ing continued. After the winding is complete, the
insulation is removed for most of the length of the
loop and both wires passed through the band-
spread pin. On coil No. 5, it will probably be
easier simply to scrape the wire at the appropriate

Inside view of sub-panel. The various components are identified in the text.

COIL CHART
Total  B.S. T'ap
Coil Freq. Range Band Turng Turns from Turna
No. Ke. Included I Bottom La
1 1300- 3000 1.7 Me. 73 38 12
2 2700- 6100 3.5Me. 331% 1534 9
3 5800-12,000 7 Me. 1534 434 7
4 10,500-22,500 14 Mec. 8% 134 6
5 19,500-40,000 28 Mo. 334 34 5

Coils Nos. 1, 2, and 3 wound with No. 28 d.s.c., turns
on Nos. 2 and 3 spaced to occupy a length of one inch, and
134 inch on No. 1.

Coils Nos. 4 and 5 are wound with No. 22 d.s.c., No.
4 to & length of 1 inch, No. 5 to a length of 3{ inch. L1 coils
are wound below and in the same direction as L2. On coil No.
1, tickler is wound as second layer over lower end of grid
winding. See text for further information.

point and solder a single tap wire at that point.

Both grid and tickler windings should be made
in the same direction. The top of the grid coil
should go to the grid condenser, the bot-

tom of the grid winding to ground, the
top end of the plate winding to the de-
tector plate r.f. choke and the bottom

X
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end of the plate winding to the plate.
‘The tickler coil should be wound close to
the bottom of the grid winding. In the
case of coil No. 1, the tickler should be
wound as a second layer over the lower
end of the grid winding. It may be held
in place with Duco cement.

The antenna coil is wound on a simi-
lar form without pins. It is mounted on
one of the switch assembly screws by
means of a piece of No. 12 wire bent to
form an angle support with a loop at

Fig. 3 — Drilling dimensions for the 9 by 6 panel.
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each end for the mounting screws. The
(Continued on page 106)
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A Practical 112-Me. F.M. Transmitter

Complete Transmitting Equipment for Frequenecy Modulation

BY BYRON GOODMAN,* Wi1JPE

WHEN simple tests showed that f.m. was
to play an increasingly-important réle in amateur
u.h.f. communication,! we started looking around
tor a simple way to obtain a stabilized f.m. trans-
mitter on 112 Me. Although our tests had showed
that it is feasible to use an ordinary self-excited
plate-modulated oscillator working on 215 meters
for the purpose — utilizing the f.m. coincident
with the amplitude modulation — it isn’t exactly
the right way to do it, and we wanted to start off
with something that was right. We're glad we did,
hecause the final result greatly exceeded our ex-
pectations.

There are several points about this f.m. busi-
ness that are particularly appealing. First off, of
course, is the imagination-stimulating thought of
being able to work weaker signals through man-

* Aggt. Technical Editor.
! Grammer and Goodman, "' F.M. in Amateur Communi-
cation,” QST, Jan., 1940.

made noise (and consequently greater distances)
with f.m. than with amplitude modulation.
Second, there is the utter simplicity of the trans-
mitter, with its lack of high-powered modulators
and, what is more important, critical adjustments.
Many a u.h.f. transmitter has had modulation
troubles because of the lack of excitation, im-
proper loading of modulator and modulated
amplifier, regencration, and all of the other
familiar bugs. Contrast that with a f.m. trans-
mitter, which requires no modulator power and,
for quality, only that the audio circuits be linear
and that the deviation (in frequency) be propor-
tional to the amplitude of the modulating signal,
and symmetrical about the carrier. Further, only
the amount of output is determined by the ex-
citation — the quality is fixed once the oscillator
has been modulated.? The antenna loading affects
only the output and the final tube efficiency, and
anyone who can get output from 2 multi-stage
e.w, transmitter can adjust a f.m.

transmitter.
The Circuit

In arriving at the tube line-up for the
transmitter, we used the usual proce-
dure of working back from the final
stage. Since this was to be a low-pow-
ered affair, we decided that two or three
watts output on 214 meters would be a
good start. The RK-34, a double triode
with the plate leads out of the top,
looked like a logical tube for the fre-
quency. Rated at 80 ma. at 300 volts, it
looked like it might deliver two or
three watts as a tripler, at reduced
input. We decided on a tripler as the
final tube bhecause it could be con-
nected push-pull, for the symmetry so

2 A third requirement is that all of the circuits
he capable of passing the wide-band signal with-
out attenuation over the range, but this is no
problem with the order of deviation used here.
--- Ep.

This view of the transmitter shows the con-
struction of the coils. The coil in the rear left-
hand corner is the oscillator plate coil; the
coil in the center front is the tripler grid coil,
mounted on Victron bushings. The oscillator
grid coil is mounted inside the shield can. The
metal tube at the right of the shield can is the
6L7 modulator; the tube to the left of the can

is the oscillator.
ST for



There doesn’t seem to be any doubt
but that you’re going to be hearing plenty
about f.m. from now on. For those
anxious to get in on the ground floor, the
transmitter described here shows how
snmple it is to get started, since it rc-
quires no more additional equipment
than a 300-volt supply and a microphone
to furnish 5 to 6 watts of t.m. on 112 Mec.
No big modulators, no critical adjust-
ments — well, read it for yourself.

important in the u.h.f. range. We were delighted
to find that the tripler worked much better than
had been expected, and efficiencies on the order
of 35 per cent were obtained when tripling to 112
Me. —- but more about that later.

As can be seen from the circuit diagram in
Fig. 1, the transmitter starts out with a T21
electron-coupled oscillator, doubling in the plate
circuit. The grid circuit of this e.c.o. can be tuned
from 9.33 to 9.67 Mec., which gives 18.66- to
19.33-Mec. output in the plate tank. The grid
circuit is frequency-modulated by a 6L7 react-
gnce modulator connected across the tuned cir-
cuit. The audio voltage is introduced at the No. 3
(injection) grid in the same fashion as was de-
scribed in the previous article! A gain control
across the speech input determines the

flose to the closed end of the quarter-wavelength
me.

Because .a 300-volt plate supply is used
throughout, it is possible to connect the screen of
the T21 doubler directly to the cold end of the
tank circuit and eliminate a dropping resistor and
a by-pass condenser. It was found that the
cathode resistor of the RK-34 required no by-pass
condenser, nor was one needed at the cold end of
the quarter-wavelength line used in the plate
circuit of the tripler stage.

A meter switch is provided for metering the
oscillator plate circuit, doubler grid -circuit,
doubler plate and screen circuit, tripler grid cir-
cuit and tripler plate circuit. This is a tremen-
dously handy gadget which enables currents to be
read as quickly as the switch can be turned, and it
is quite valuable during tuning. None of the cir-
cuits take over 100 ma., and that range of meter
is suggested.

Construction

The transmitter is built on « chassis of 1{g-inch
aluminum, bent to form a “U” with 214-inch
sides. The top of the chassis measures 6 by 12
inches, Bending the sides gives the chassis suffi-
cient rigidity, and no additional bracing is re-
quired even though the oscillator is self-excited.
Reference to the photographs will give a clear

amount of frequency deviation avail-
able, although the deviation also de-
pends on the L/C ratio of the e.c.o. grid
circuit, as will be expiained later. The
plate circuit of the e.c.o. is capacity-
coupled to a T21 doubler which fur-
nishes 37.33- to 38.66-Mc. energy to
drive the tripler. The grid circuit of the
RK-34 tripler is link-coupled to the
doubler stage, to balance the input
circuit of the tripler. Further balance
is maintained by not grounding the
rotor of the grid tuning condenser, Cj.
The push-pull RK-34 tripler uses a
conventionally-tuned grid circuit, but
its plate circuit uses a quarter-wave-
length line of copper tubing which ap-
parently gives a quite high-Q tank and
contributes considerably to the effi-
ciency of the stage as a tripler. Output
from the tripler is obtained from a
hairpin-type coupling coil mounted

A complete 112-Me. f.m. transmitter which,
with a 300-volt power supply, gives 6 watts
output.

A quarter-wavelength line is used for the
112-Mc. tank, and the foad i8 coupled in
through the pick-up loop. Controls, from left
to nghl, are meter switch, oscillator plate
tuning, doubler plate tuning, tripler grid
tuning, oscillator tuning and audio gain.
The microphone connector can be seen at the
right rear of the chassis.
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C1 — 50-upfd. midget variable

C2 —15-upfd. midget variable

Cs — 15-uufd. double-spaced midget va-
Cs — 25-uufd. each section dual midget
Cg — 250-pufd. postage-stamp mica.

Tbe coupling loops between
Ls and Lg are single turns of

No. 18.

Ce — 3-uufd. (National M30 with screw

Re¢ — 150,000 ohms.

C7, Cs — 100-xufd. postage-stamp mica.

idea of the distribution of parts,
and no lengthy description is nec-
essary. The oscillator tuning con-
denser C is fastened directly to
the chassis, and condensers C and
('3 are mounted on National XS-6
lead-through bushings which sup-
port the condensers but insulate
them from the chassis. To retain
short leads in the oscillator and
still make the panel controls sym-
metrical, it was necessary to offset
the extension shaft controlling C1,
but one of the new Millen 39001
flexible couplings does a good job
of turning the corner without
backlash. Condenser C4 is mounted
on the two end-plate spacing bars
and, fortunately, lines up with the
other shafts. Panel bushings are
used on the two extension shafts
to keep the controls rigid.

The oscillator coil is wound on a
l-inch diameter bakelite form
(Millen 45000 or National XR-2)
and is supported above the chassis
by a half-inch brass slceve over the
mounting screw. The shield for
the oscillator coil was made by
cutting down an old straight-sided,
2-inch diameter tube shield. The
oscillator plate coil, Ly, is self-
supporting and is mounted on the
base of an old coil form which has
been cut off at the bottom and
plugs into a tube socket. The
doubler plate coil, L, is also self-
supporting and is mounted directly
on the tuning condenser, while the
tripler grid coil, Ly, is self-support-
ing and mounts on the National
Victron type TPB bushings. We
threaded the two that take the
ends of the coil, and secured the
coil with nuts over these threads,
but the coil might just as euasily
have been soldered to the posts.
The link coils coupled to Ls and
Ly are soldered to two more Vie-
tron bushings and are self-sup-
porting.

The final tank circuit is made of
quarter-inch copper tubing spaced
14 inch. 1t is supported at the base
by a copper strap in which two
holes have been drilled to take the
tubing and the tubing has been
soldered in. If one soldering iron
won’t furnish enough heat for the
job, borrow another and run them
both on the work. The tubing
should first be straightened, and

0ST for



A view underneath
the chassis shows the
location of parts. The
microphone transform-
er is at the lower right,
right next to the micro-
phone connector. The
small 3-pufd. conden-
ser used in the modu-
lator can be seen to
the left of the trans-
former, and directly
above is the oscillator
tuning condenser, The
power cable runs out
the back of the set at
the lower left-hand
corner; the twisted
pair taken out the
same hole goes to the
meter.

cleaned with polish if you want it to look shiny.
After the tubing has been soldered to the strap,
two National metal-tube grid caps can be run
down the tubing to the copper strap and soldered
together when in position near the strap so that
their spacing will be correct. The tubing can then
he bent over in a loop so that the ends will come
down near the plate caps of the RK-34. The cop-
per base strap at the bottom of the tank is sup-
ported by bolting it to two feed-through bush-
ings. The grid caps used to connect to the RK-34
are connected to the end of the tank by inch
lengths of flexible copper braid soldered to the
grid caps and the copper tubing. The flexible
connection is to be preferred to a more rigid one
in case of expansion or other strains on the RK-34.

'I'he hairpin coupling loop is made of Y4-inch
copper tubing bent to the proper shape and
soldered to two banana plugs which fit into jack
top binding posts such as the National FWA,
The binding posts are mounted on a Victron strip
and, besides affording a support for the coupling
loop, make convenient terminals for the antenna
wires or link line to a following stage. Coupling
is adjusted by bending the loop away or towards
the tank line until the proper loading is obtained.

The wiring of the transmitter is a relatively
simple matter and, because of the way the parts
are laid out, should not prove particularly diffi-
cult. One side of the heaters of the tubes is
grounded to the chassis. The power supply leads
are brought out at the rear of the set through a
rubber bushing — one wire for B minus and the
grounded side of the heaters, a second for B plus
and a third for the other side of the heaters. The
fourth wire of -the cable goes to the microphone
battery, if a carbon microphone is used. A
twisted pair goes to the meter. The leads from the
microphone jack and from the volume control
to grid and transformer are shielded to avoid any
r.f. pick-up. The l4-watt resistors used in the
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metering circuits are mounted directly on the
two-gang, five-position switch used for meter
switching.

Tuning

If the coil dimensions have been followed, no
trouble should be experienced in adjusting the
frequency range of the transmitter, The 6L.7 and
two T21’s should be placed in their sockets and a
power supply giving about 250 volts should be
connected to the set. A 300-volt supply could be
used, but it is well to adjust the coils at a lower
voltage. An all-wave receiver is quite handy for
checking the frequency of the transmitter and
will save considerable time in adjusting the cir-
cuits. When the ‘power is applied and the meter
switch set to read oscillator plate current, a dip
should show as the oscillator plate circuit is tuned
through resonance, indicating oscillation. The
all-wave receiver should be tuned to 9.5 Mc. and
it should be possible to pick up the signal by tun-
ing the grid circuit of the e.c.o. When it has been
ascertained that the grid circuit will tune the
range 9.3 to 9.7 Mec., the osciilator plate circuit
range should be checked by tuning for a dip in
current over this range. The T21 doubler should
be in the socket at this time because the input
capacity is high, and if the coil is adjusted with
the following tube out of its socket, it will be
found that the circuit will not tune to resonance
when the doubler tube is plugged in.

When the oscillator coils have been adjusted to
cover their proper ranges, the meter should be
switched to the doubler plate circuit and reso-
nance checked here. Then, with the RK-34 in the
socket but with the plate-voltage wire discon-
nected at the base of the plate tank, the RK-34
grid circuit should be checked for resonance by
watching the RK-34 grid current. It will be found
that the T21 plate circuits tune broadly but the

(Continued on page 108)



» WHAT THE LEAGUE IS DOING «

ELECTION RESULTS

A 4 result of the 1939 elections the
A.R.R.L. has one new director, one old director
returned to office, and six new alternate directors.

In the Southeastern Division, where the in-
cumbent, Mr. Adams, was not a candidate for
redlection, William C. Shelton, W4ASR, becomes
the new director, winning over James F. Thomp-
son, W4DGS. Mr. Shelton has been an assistant
director of the division, is the president of the
Halifax Amateur Operators Club, and was S.C.M.
for East Florida in 1937. He is employed in the
long lines department of the A. T. & T. A ham
since 1930, he is an A.A.R.S., O.P.S,, 0.B.S. and

0.0. The figures:
Mr. Shelton.....oovieieiiieiinnns 127 votes
Mr. Thompson.......coovvvvunnnns 104 votes

Although not running for reélection as director,
Mr. Adams, W4EV, easily won the election for
alternate director, by 163 votes to 69 for J. M.
Smith, W4CNZ.

Alexander Reid, VE2BE, was reélected Canadi-
an General Manager over Loris S. Russell, VE3PL,
by 286 votes to 253. Leonard W. Mitchell,
VE3AZ, of Toronto, becomes the new alternate
Canadian General Manager, defeating the in-
cumbent, Alexander Lariviére, VE2AB, by 347
to 177. Mr. Mitchell is a barrister by profession
and has had an active carcer in amateur radio
since 1924.

In a close and spirited election in the Atlantic
Division, Herbert M. Walleze, W8BQ, becomes
the new alternate director. An old-timer in the
game since 1912, Mr. Walleze has been very
active and is a former S.C.M. for Eastern Penn-
sylvania. He is employed in the communications
section of the Pennsylvania Power & Light Com-
pany. The voting:

Mr. Walleze. oo vvvininiiiinniinannansns 261
Elmer A. Krall, W8CEO.......000vvvuns 255
Elizabeth M. Zandonini, W3CDQ......... 251

A vacancy for alternate director in the Dakota
Division was filled by the election of Adolphus A.
Emerson, WI9ITQ, Minneapolis. Mr. Emerson is
an operating engineer for construction machinery
for the city of Minneapolis. Before his election
he was an assistant director of his division and in
1938 was president of the Minneapolis Radio
Club. The figures:

Mr. Emerson. .......ooveviiiunnnnnienas 74
Ernest C. Mohler, WOADJ............... 69
Earle Thornburg, WOEU................ 35

Samuel C. Wallace, WOFAM, of Clarks, Ne-
braska, becomes the new alternate director of
the Midwest Division, having won handily over
Wilfred B. Hoaglin, WOMME, 262 to 82. Mr.
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Wallace, the S.C.M. for Nebraska for many
years until last year, and the manager of Trunk
Line L, is local agent for the Union Pacific Rail-
road.

WASHINGTON NOTES

Unozr present conditions the F.C.C. is
doing no fooling about the enforcement of ama-
teur regulations. Herewith a few items worth
noting:

The rules require the log to show the name of
the operator. This may be written opposite the
notation of each transmission. But this is a lot of
work, so the F.C.C. permits the amateur to make
one general statement that all operation is by him
except as otherwise noted, and then it is neces-
sary only for visiting operators to sign the log.
The A.R.R.L. log book is designed with a space"
on its inside front cover to accomplish this con-
venient blanket signature. Many amateurs have
neglected to sign their names in this space, or
anywhere else in the log, and are being picked up
for it. Take a tip and see that your log is signed.

The bad habit seems to be developing of drop-
ping the prefix “W” or “XK” in the hurry to sign
calls, particularly in ’phone work. The F.C.C. has
declared war on this practice and is telling its
monitoring stations to get after the hams who do
it. The prefix is an essential part of the call and its
omission constitutes ‘‘signing a false call.” You
may drop your aitches (or stitches, YL’s) but not
your prefix, Put it in and save a ticket.

Some foreign amateurs, able now only to re-
ceive, are writing W hams asking for one-way
transmissions. Do not be misled into doing this.
Sorry but, international conditions being what
they are, it must not be done, no matter how
innocent the news.

The F.C.C. says that the use of phonetics, such
as the,Western Union word list which the League
uses, is okay for the pronouncement of the call
letters of 'phone stations.

F.C.C. hasissued a newspaper release announc-
ing that it contemplates a survey of the amateur
radio service, to provide additional information
which will permit the Commission “to meet any
amateur problems which may arise in connection
with neutrality and national defense and other
emergencies, as well as with normal regulation.”
It contemplates a questionnaire of several pages
~— deseription of apparatus, biographical infor-
mation, normal operating practices, etc. We
understand that funds have not yet been made
available for the survey, and it is wuncertain
whether it will eventuate. However, League head-
quarters are informed on the matter and can tell
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all amateurs that this survey, if it materializes,
will not constitute any form of *persecution”
and that the data are not being requested for the
purpose of embarrassing us in any way. It is
simply that the Commission does not have all
the data it needs to answer questions on what
amateur radio is actually doing with its facilities.
They make such surveys of other services fre-
quently, and we know that any collection of data
on the amateur service will thoroughly support
our position.

By the time these lines are in print, the second
Inter-American Radio conference at Santiago de
Chile will be well under way. A.R.R.L. is being
represented there by Assistant Secretary Arthur
L. Budlong. The United States has sent a strong
delegation, and it is expected that there will be
no difficulty about maintaining all amateur facil-
ities in the Americas. More news next month.

SPECIAL ELECTION NOTICE

To all A.R.R.L. members of the West Gulf
Division:

You are hereby notified that a special
election is about to be held in the West Gulf
Division to elect an alternate director to fill the
vacancy left by the death of W. H. Burt, W5BRC.
The election will be for the unexpired remainder
of the 1939-1940 term, plus the next regular term
of two years, 1941-1942, as provided in By-Law
24.

If more than one eligible candidate is named,
voting will take place during the month of March,

1940, on ballots that will be mailed from the -

headquarters office in late February.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Your attention is in-
vited to the pertinent portions of the Constitution
and By-Laws of the League, a copy of which will
be mailed any member upon request. Ten or more
A.R.R.L. members residing in the West Gulf
Division may join in nominating any eligible
West Gulf member of the League as a candidate.
The following form is suggested:

Executive Committee
The American Radio Relay League
‘West Hartford, Conn.

We, the undersigned members of the West
Gulf Division, hereby nominate ..........
Ws...,0f ..., , as a candidate
for alternate director from this division for
the remainder of 1940 and for the next fol-
lowing full term of 1941-1942.

(Signatures and addresses)

The signers must be League members in good
standing. The nomince must have been both a
member of the League and a licensed radio ama-
teur operator for a continuous term of at least
four years immediately preceding receipt by the
Secretary of his petition of nomination, except
that a lapse of not to exceed ninety days in the
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renewal of the operator’s license and a lapse of
not to exceed thirty days in the renewal of mem-
bership in the League, at any expiration of either
during the four-year period, will not disqualify
the candidate. He must be without commercial
radio connections: he may not be commercially
engaged in the manufacture, selling or renting of
radio apparatus normally capable of being used
in radio communication or experimentation, nor
commercially engaged in the publication of radio
literature intended, in whole or part, for con-
sumption by licensed radio amateurs. Further
details concerning eligibility are given in By-Law
12. His complete name and address, and call,
should be stated. All petitions must be filed at the
headquarters office of the League in West Hart-
ford, Conn., by noon E.S.T. of the 20th day of
February, 1940. No member shall append his
signature to more than one petition. To be valid,
a petition must have the signatures of at least ten
members in good standing. Petitioners are urged
to have an ample number of signatures, since
nominators are frequently found not to be mem-
bers in good standing.

Balloting will close at noon, April 1, 1940, and
the successful candidate will take office as soon as
the result can be determined.

All the powers of the division director are
transferred to the alternate director in the event
of the director’s death or inability to perform his
duties. This election therefore constitutes an
important part of the machinery of self-govern-
ment in A.R.R.L., and members are urged to
take the initiative and file nominating petitions
immediately.

For the Board of Directors:

K. B, WARNER,
Secretary
November 13, 1939

AMATEUR EXAMINATIONS FOR 1940

Wee Federal Communications Commis-
sion will give amateur examinations during 1940
on the following schedule. Remember this list
when you need to know when and where examina-
tions will occur. Where exact dates or places are
not shown below, information may be obtained,
as the date approaches, from the Inspector in
Charge of the district. No examinations are given
on national or state holidays. All examinations
begin promptly at 9 a.M., local time, except New
Orleans, Honolulu and Winston-Salem at 8:30
A.M. and as may be noted below.

Boston, 7th floor Customhouse: Daily except Thursday.

New York City, 748 Federal Bldg., 641 Washington St.,
Tuesdays, Thursdays and Saturdays.

Schenectady, N. Y.: Bome time in March, June, September
and December.

Philadelphia, 1200 Customhouse: Class A, daily; Class B,
Wednesdays and Saturdays.

Baltimore, Fort McHenry: Wednesdays and Saturdays.

Norfolk, Va., 402 New P. O. Bldg.: Class A, daily; Class B,
Fridays and Saturdays.
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Winston-Salem, N. C.: February 3rd, May 4th, August 3rd,
November 2nd.
Atlanta, 411 Federal Annex: Tuesdays, Fridays and S8atur-

days.

Nashville: February 16th, May 17th, August 16th, Novem-
ber 15th.

Miami, 814 Federal Bldg. (P. O. Box 150): Tuesdays and
Saturdays.

Jacksonville, Fla.: May 25th, November 23rd.

New Orleans, 326 Customhouse: Mondays, other days by
appointment.

Little Rock: April 16th, September 10th.

Caulveston, 404 Federal Bldg.: Wednesdays and Saturdays.

Dallas, 302 U. 8. Terminal Annex Bldg.: Tuesdays.

Oklahoms City: January 27th, April 27th, July 27th, Octo-
ber 26th.

San Antonio: February 17th, May 25th, August 17th,
November 16th.

Albuquerque: April 6th, October 5th.

Los Angeles, 1104 Rives-Strong Bldg.: Wednesdays and
Saturdays.

Phoenix, Arizona: S8ome time in April and in October.

tan Francisco, 328 Customhouse: Class A, daily; Class B,
Mondays and Baturdays.

Partland, Oregon, 207 New U. 8. Courthouse: Fridays and
Saturdays.

Boise, Idaho: Some time in April and in October.

Seattle, 808 Federal Office Bldg.: Fridays.

Butte, Montana: Some time in May and in November.

Spokane: Some time in May and in November,

Denver, 504 Customhouse: First and second Saturdays of
each month.

Salt Lake City: Some time in March and in September.

Billings, Montana: Some time in April and in October.

St. Paul, 927 Main P. O. Bldg.: First and third Saturdays of
each month; other days by appointment.

Bismarck, N. D.: No announced dates; consult Inspector in
Charge at St. Paul.

Kansas City, 927 U. 8. Courthouse: Fridays and Saturdays;
other days by appointment.

Des Moines: January 12th-13th, April 12th-13th, July
12th-13th, October 11th-12th.

St. Louis: February 9th-10th, May 10th-11th, August 9th—
10th, November 8th-Oth. Where date is a Friday, exams
begin at 12 noon.

Chicago, 246 U. 8. Courthouse: Saturdays.

Detroit, 1025 New Federal Bldg.: Saturdays.

Cleveland: Some time in January, April, July and October.

Cincinnati: Some time in February, May, August and
November.

Columbus, Ohio: Some time in March, June, September and
December.

Buffalo, 518 Federal Bldg.: First and third Saturdays of
each month; other days by appointment.

Pittsburgh: Some time in March, June, September and
December.

Honolulu, Aloha Tower: Mondays and Saturdays.

Other Hawaiian points: Hilo, January 20th and August 7th.
Lihue, February 16th and August 15th. Kaunakakai,
July 22nd. Lanai City, July 23rd. Wailuku, July 24th.

Washington, F.C.C. Headquarters: Thursdays; other days
by appointment.

San Juan, Puerto Rico, 303 Ochoa Bldg. (P. O. Box 294):
By appointment.

Savannah, 208 Post Office Bldg. (P. O. Box 77): By ap-
pointment.

Tampa, 203 Post Office Bldg.: By appointment.

San Diego, 503 New California Bldg.: By appointment.

Juneau, Alaska, 7 Shattuck Bldg. (P. O. Box 2719): By
appointment.

Vrperiod:

Starts

L.75-Mc. WA.S. Party

Feb. 17th-18th

lT’s a fraternal activity for testing stations and giving the band a thorough workout.
You can see for yourself how many states can be worked in a given time using & transmitter on
the 160-meter band only. Rules: Simply work other 160-meter stations; exchange signal reports
and the name of the state you are located in. List in three columns the time, the call of the sta-
tion worked, and his stafe. These facts can be cross checked as logs are received at Hgq., of course.
A given station may be worked but once for contest credits.

Add the number of stations, or count one each for contacts, and multiply the result by the
number of different states worked. (The District of Columbia will also count for Maryland.)
This product will be your score. The activity is open to all amateurs, wherever located.

All contest or party operations must take place in any twenty hours of the following 33-hour

160-Meter Party

Ends

3 p.M. PST, 4 p.M.
MST, 5 p.m. CST or
6 p.a. EST, SAT-
URDAY, Feb. 17th

We’re gradually overcoming the tendency of some of the gang who haven't used the 160-m.
hand, to under-rate its capabilities. It's good for coast-to-coast work at the right times. Last
year W4BPD worked 36 states, and WOUWL worked 37, just in the short period of the party.
You will be surprised to see how many you can bag. A.R.R.L. is sponsor of this activity dedi-
cated to the enjoyment of all 160-meter operators. All who are interested are encouraged to try
this W.A.S. Party. Let us know how you make out.

12:01 a.m. PST, 1:.01
am. MST, 2:.01 -a.m.
CST or 3:01 a.m. EST,
MONDAY, Feb. 19th

--F.E H.
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Simplified and Inexpensive Unit for
Use with Any Suitable R.F. Chassis

A Deilection and

A low-cost and relatively simple chassis-
type outfit including sweep oscillators
and amplifiers, synchronizing separator
and amplifier, video amplifier and pic-
ture tube. Low-voltage operation with a
three-inch tube simplifies the insulation
problem.

Video Chassis for Television Reception

BY HOWARD €. LAWRENCE.* JR.,

T beginning of regular scheduled tele-
vision broadcasts in the New York area and the
prospects of similar scheduled broadcasts in sev-
eral other areas has greatly increased the interest
of amateurs in this field. Many of them have built
receivers so that they can obtain first hand ex-
perience in a field in which many things must be
considered that can be neglected in ordinary
sound radio. Many experimenters want a rela-
tively simple and inexpensive receiver, yet one
that will give clear pictures easily viewed. The
television video and deflection chassis to be de-
scribed was designed with this in mind.

A three-inch picture tube was selected as being
a reasonable compromise between cost and pic-
ture size. The picture is large enough for two
* RCA Manufacturing Co., 1ne., Camden, N. J.

Using an ordinary oscilloscope tube, this video and
synchronizing unit is inexpensive and simple to build.
It can be fed from any type of television r.f. end the
builder prefers to use.
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people to view with ease. Definition is such that
with a good iLf. and r.f. system movie subtitles
and other small print can be read. The particular
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Fig. 1 — Basic circuit of sweep oscillator and amplifier.

tube used allowed resolution down to over 250
lines on the standard test pattern. This unit can
be fed either from the second detector or first
video stage of an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>