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HALLICRAFTERS RECEIVERS
WITH THE McGREGORS IN
THE ARCTIC AND AT HOME

® At home, with the head of the family
locked in the frozen wastes of the
Arctic, Mrs. C. J. McGregor and her
daughter are cheered by his voice as
it comes through the speaker of their
Super Skyrider. And in the far North,
Captain McGregor and the members
of the McGregor Arctic Expedition
keep in daily touch with the world
through another Hallicrafters
receiver.

Thus the scientific expeditions to
the far places of the world, the re-
search laboratories in the great uni-
versities, and hundreds of other sta-
tions where dependable short wave
reception is not only desirable but
imperative, are selecting Hallicrafters
receivers for their fine performance
under all conditions of service.
This same high standard of per-
formance is the factor that is influenc- - X .
ing thousands of amateurs in their Ihf_rffﬁ'i’"vfﬁ{,En’;‘pc‘k"‘é“
selection of Hallicrafters receivers. Sayre, radio operator for
the expedition.

All Hallicrafters Receivers now available on Liberal Time Payt;lents.

the hallicrafters inc.

2611 indiana Ave., Chicago, U. S. A.
Cable Address ‘‘Hallicraft’” Chicago

//'WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS RECEIVERS'/

‘Say You Baw It in QST — It Identifies You and Helps QST
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At the request of a few Hallicrafters dealers, we

built a limited number of Super Skyriders with an
additional stage of pre- selection and a built-in Noise
Limiter. It was not our inténtion to include this
special receiver in the regular Hallicrafters line.
However, without formal announcement of any kind,
the news about the SX 17 spread as its owneérs talked
about it over the air and to their friends. To.our
amazenient,  we found ourselves deluged with in-
quiries and orders.

With such a situation, and with the Hallicrafters

policy of building what the amateur ‘wants, ‘we

have no choice but to include’the $X17 in our line.

Here it is. Your Hallicrafters dealer can tell you
about it, or write ns today for complete mformanon.
Features of the $X17 Super SRyi'ider

% 5 to $50 Metérs Coverage * 1000° ElecmcaIB:ndSpread
Y 2-Stages Pre-Selection 6 Bands

% Built-in Noisé Limiter IS Meter

Y 13 Tubes '

‘Bands

Say You Saw It in QST — 1t Ident

Unsollclted Comments

on the sx I 7

From.a yeal Old Timer—

"Best receiver I have ever owned.

Can t be beat.”
HERBERT A. BEER]NG,
WIGDY._ (Pre-War TKW
West Roxbury, an
Anothey from the st District—

“Have used Skyriders since 1935,
SX17 very smsfncto F‘;

..LA DON JILL, WIEWN
: Portiand Me,
From the 2nd D istrics—

I find this receiver superior.to all
other receivers ] have heard so far
5+ Noise Silencer really works.”

RED_D. PATTI, W2JIE
New York City
From the 9th Districi—
'The xferform:nce of mySX17 is
100%, plus on all frequencies from

3¢ Better than 1 Microvolt
> IWic‘le' Range Variable Se: “Average Sensmvny on all
ectivity - - :

550 KC to 62 MC,
cnpsz ities."
: w9

T marvel at its
C. H. NICHOLS,
PZV—O. B. S. Phone,

: Staples, Minn,
me an_entbryo anatenr, just taking
exams,—

“Picked up an F3, G5 and G8.on
10 meters in fifst Kalf hour of use,”
GEORGE E. DOWNER,
Washington, D. c.

fies You and Helps QST




11 ]

devoted entirely to

AMATEUR RADIO

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

APRIL
1938

Volume XXII
Number 4
*

Kenneth B. Warner, General
Manager of A.R.R.L. Publica-
tions; Ross A. Hull, Edstor; James
J. Lamb, Technical Editor;
George Grammer, Assistant Tech-
nical Editor; Clark C. Rodimon,
Managing Editor; David H.
Houghton, Circulation Manager;
Ralph T. Beaudin, Assistant Cir-
culation Manager; F. Cheyney
Beekley, .Advertising Manager;
Charles Brunelle, .issistant Ad-
vertising Manager.

Editorial and
Advertising Offices

38 La Salle Road
West Hartford, Connecticut

Subscription rate in United States
and lossessions and (lanada, $2.50
per year, postpaid; all other coun-
tries, $3.00 per year, postpaid. Single
copies, 25 cents. Foreign remittances
should be by international postal or
express money order or bank draft
negotiable in the U. . and for an
equivalent amount in U. S. funds.

Entered as second-class matter May
29, 1919, at the post office at Hart-
ford, L.onnecucut.. under the Act of
March 3, 1879. Acceptance for mail-
mﬁ at special rate of postage pro-
vided for in section 1103, Act of
October 3, 1917, authorized Septem-
ber 9, 1922. Additional entry at
Concord, N. H., authorized Febru-
ary 21, 1929, under the Act of
February 28, 1925,

Additional second-class entries to
cover sectional editions authorized
March 20, 1935. (opyn;fht 1938 by
the American Radio Relay 1. eague,
inc. Title registered at United States
Patent Otlice.

The (ontents

Editorial . . . . . .+ . o . . . 0 4 .

Amateurs Mobilize in Southern California Flood Emer-
Bency . . . +« + « « « « o Clinton B. DeSoto

A Tuned Loop for 80- and 160-Meter Reception
Jobn P, Tynes, W6GPY

Some Practical Aspects of Speech Amplifier Design
Dana H. Bacon, W1BZR

Putting the Harmonic Generator to Work
Jobn L. Reinartz, W1QP

What the League Is Doing . . . . . . . . . .

DeLuxe Battery-Operated Portable Stations
R. D. Waterbhouse and W. C. Hilgedick

The Construction of Television Receivers
Marshall P. Wilder, W2K]JL

Modernizing the 56-Mc. Transceiver
A, S. Burke, W3VR and T. Leaf

Lawrence E. Hauck, WOCY'V
. L. C. Waller, W2BRO

A Simple 110-Volt A.C.-D.C. Code-Practice Oscillator
T. M. Ferrill, Jr., W5SCJB-1

When Emergency Strikes . . . F. E. Handy, W1BDI
How Would YouDo'It? . . . . . . . .

Hints and Kinks . . . . . . . . . . . . .
A.A.R.S. Activities . . e e e .

1.75- and 28-Mc. Operatnon thh the Low-Cost 100-Watt
Transmitter « . « « o o o o + 4 o« e+ e .

A Crystal-Controlled 5- and 10-Meter Portable
Frederick F. Sylvester and E. F. Dillaby

Transmitting Tube Manual . . . . . . . . . .
LARU.News . . . . . . . . .+ .« « . .
Amateur Radio Stations . . . . . . . . WOFQU
Silent Keys. . . . . . .+ .+ . . . + . . .

*“You Said a Mouthful”
Shock-Proofing the Transmitter

Operating News . . . . . . . . . . . . .
Correspondence Department . . . . . .

Book Review . . . . . . . . . .

Standard Frequency Transmissions . . . . . . .
New Receiving Tubes 1851, 6K8
Hamads. . . . . .« .« « « « « « « « < .

OST’s Index of Advertisers . « « « « o« o + o

10

12

15
18

23

28
30
31

34
35
39
41
44

45

51
59
68
90
98
107
110



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

All a&pomtments in the League's field organization are made by the proper S.C.M., elected by members in each Section
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ATLANTIC DIVISION

Eastern Pennsylvania w3Qp John Buck Morgan 8527 Germantown Ave. Chestnut Hill,
Maryland-Delaware-District Philadelphia
of Columbia W3IBAK Edgar L, Hudson - Laurel, De!awaxe
Southern New Jersey ‘W3IBEI W. W. Filson 247 E. Atlantic Ave. Audubon
‘Western New Vork WSCSE Ed Prestan ) 10 Lincoln Ave. T %
Western Pennsylvania WSOFO Xendall Speer, Jr. Low er
CENTRAL DIVISION
Ilinois WQK%Y L., John Huntoon 327 Brandon Ave. Glen Ellyn
Indiana 90} Noble Burkhart R.4,Box 1 Indianapolis
Kentucky * W9ARU Darrell A. Downard 116 N. Longworth Ave. Louisville
Michigan W8EDPE Harold C. Bird R.F.D. 2 Pontiac
io SA? E. H. Gibbs 405 Broad St. ‘Wadsworth
Wisconsin WOUIT Aldrich C. Krones 3288 S, Illinois Ave. Milwaukee
DAKOTA DIVISION
North Dakota WORZA Ernest Bloch 202 “Thompson
South Dakota WOIOSEB Andrew J. Kjar 221 West Prospect Ave, -~ Pierre
Northern Minnesota WIIG! FEdwin L, Wicklund R.F.D.J3 Kensington.
Southern Minnesota WIDCM Webster F. Soiiles 3549 36th Ave., So. Minneapolis
DELTA DIVISION .
Arkansas WSABI H. E. Velte 4415 West 12th St. Little Rock
I.ouisiana WSDKR FEugene H. Treadaway 2749 Myrtle St. New Orleans
Mississippi * WSGHF Robert E. Barr. Lucedale
‘Tennessee 4DEP B. (. Lowrey Smith 673 Hillcrest St. Memphis
HUDSON DIVISION
Eastern New Vork. W2LU Robert E. Haight 511 South Holmes St. Scotia
N. Y. C. & Long Island W2A. E. L. Baunach 102 Central Ave. ‘Massapequa, L. I.
Northern New Jersey W2GMN Fred C. Read 1014 North Ave. Elizabeth
MIDWEST DIVISION
Towa * WILEZ Phil D. Boardma.n 325 Kjrkwood Blvd. Davenport
Kansas W9PB Harry E. Legler 304 M. Hiawatha
Missouri WyouUD Miss Letha Allendorl’ 1015 W 3rd St. Joplin
Nebraska WIFAM Samuel C. Wallace Green St, Clarks
NEW ENGLAND DIVISION
Connecticut W1 Iy redcnck Ells, Jr. 19 Merrill Norwalk
aine WIEB Winfield.A. Ramsdell 1188 Wa.ahmzton Ave. Portlan
Eastern Massachusetts WATW Sati Gro: Pleasant St. Marshﬁeld Hills
Western Massachusetts LTA WllJiam _'[ Barrett 239 Columbia St. Adams
New Hampshire W1BET Carl B, kvans 80 No. State St. Cuncord
Rhode Island WIHRC Clayton C, Gordon 192 Washington Ave. Providence
Vermont WIGNF Alvin H. Battison 1 Central St. ‘Windsor
NORTHWESTERN DIVISION
Alaska KIENA Ieo E. Osterman Custombou: Wrangell
1daho W7EMT { Eichelberger 2810 Nonh 26th St. Boise
Montana WIFL A 5Woodhouse Halter Da Wolf Creek
(regon W7A1V Eugene E. Lovejoy 5013 N..E. Clackamas ortland
Washmzton WIWY Robert H. Votaw Route 1, Box 398 Vancouver
PACIFIC DIVISION
Hawaii* K60QE Harold C, Smith - P.O. Box 150 Honolulu
Nevada WeéBIC Edward W. Heim 509 Claremont St. Reno
Santa Clara Valley WGOFBW Elbert Amarantes 454 Washin, on St. $an Jose
Kast Bay WGEJTV Harold J. Burchfield 2240 106th Oakland
Francisco 6SG Whnttaker, Jr. 79 Elinor Ave. Mill Valley
ramento Valley WG6GZY. J L C. Buckenham 2031-24th St RBacramento
Phili pines KAIGR George L R:ckard Box 849, Manila
San Joaquin Valley WG6LPE Angelo V. Astone 729 Safford Fresno
ROANOKE DIVISION
WNorth Carolina W40G H. s. Carter ox 111 Winston-Salem
South Carolina W4BQ. Ted Fer, 1213 College St. Columbia
Virginia W3UVA Charles M Waﬁ Jr. 4 Monument Ave. Rxchmond
West Vnrxi.ma WBHD C.S. Hoﬁmann, Jr. 47 Lynwood Ave. Vheeling
ROCKY MOUNTAIN DIVISION
Colorado 9FA Glen Glasscock 2164 So. Corona St. Denver
Utah-Wyoming W7COH Townsend J. Rigby Midwest, Wyoming
SOUTHEASTERN DIVISION
Alabama W4DGS ames F. Thompson 102 Narrow Lane Rd. Montgomery
Eastern Florida W1iDVYO . A. Connolly 719 So, Willow Ave. Tampa
Western Florida ‘W4BS] Ellis R. Curry Box 425 Madison
(;eorgxa-(uba Isle-of-Pines- X )
Porto Rico-Virgin Islands  *W4PM Charles W. Davis 2136 N. E. Boulevard Dr. Atlanta, Ga.
SOUTHWESTERN DIVISION
ILos Angeles W6GXM Don M, Draper 4421 West 63 St. .08 Angeles .~
Arizona WOKFC Victor C. Clark 747 &, Polk St. Phoenix
San Diego WO6JR. ‘Howard K. Breedlove R. 2, Box 636 San Diego
WEST GULF DIVISION
rthern Texas SDXA Lee Hughes 125 N, Main St. Childress
(Oklahoma WSCEZ Carter Sunpson 2010 So. 4th St. Ponca City
Southern Texas WSBHO Dave H. Calk 6726 Ave. Q Houston
New Mexico W5CGJ Joseph M. Eldodt Chamita
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontarlo VE3ISG Fred H. B. Saxon 302 Lee Ave. Toronto, Ont.
QUEBEC DIVISION
Quebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q.
VANALTA DIVISION
Alherta VE4GE C. S. Jamieson 581 W. Riverside Drive Drumbheller, Alta.
British Columbia VESHP James Hepburn 335 Foul Bay Road Victoria
PRAIRIE DIVISION
Manitoba VE4BG {‘ - Simpson 635 Garfield St. Winnipeg
Saskatchewan VE4EL Wiilfred Skaife 2040 McTavish St. Regina

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



Kandid Ken_-O;Télk, No. 5

¢ HIGH QUALITY AUDIO SYSTEMS o

HE words **High Quality* are purely comparative. A high quality modulator amplifier today

is quite different from one of fifteen years ago. But what do we mean by a high quality modula-
tor amplifier today? We must go on and furnish some standard against which we may make
comparisons before any definite impression is conveyed by two such indefinite words. Before we
set up this standard, it will be well to look a little further into the requitements of the device to be
qualified. lts function is to transmit intelligence. Of what nature, we may ask? s it for speech,
music, or television? If it is to be used for television, the range of frequencies to be transmitted is
very wide, and the phase shift must be held to narrow limits. We are, at the present, primarily
interested in the transmission of spoken intelligence, so we will distegard the requirements for
transmission apparatus of other types.

The first requisite for our amplifier is that its amplitude distortion be low. Since, with proper
design, this may easily be minimized, let us set our requirements at a maximum figure correspond-
ing to six percent RMS harmonic distortion.

The second requirement is one that will be set with different degrees of severity, largely by
personal opinion. This requirement is for the ability of the device to pass a certain minimum band
width of frequencies with no discrimination.

The quality of the voice, which makes it possible for us to identify friends and acquaintances
on hearing them speak, is likely to be spoiled if the band of frequencies transmitted is too narrow.
If it is desired to transmit this quality let us set our minimum band width from 60 to 6000 cycles.
On the other hand if voice quality is unimportant and only intelligibility is required we may
narrow our band width considerably.

he third requirement is that there be a minimum of unwanted frequencies transmitted. In this
class would come power supply hum, pickup-hum and so on.

In addition to these rec;uirements of course will be those of over-all gain and power output
which vary with the type of microphone used and the size of the transmitter to be modulated.

With these specifications confronting him, the amateur has many important decisions to make.
He is the chief engineer on the job. It is up to him to decide exactly what requirements must be
met, and then to go about meeting them in the most economical manner. The economy with which
he may meet a given standard of excellence is a measure of his ability.

Many of our *‘chief engineers" give much thought and do a great deal of original work on
antennae and R. F. problems. Many now realize what results may be obtained by spending a like
amount of thou}c_‘;ht on their modulators. Next month we will cite an example of one who gave his
modula’or the thought it deserves. We will show the circuit he used, the standard of excellence he
attained, and the money he saved the ‘‘broadcasting company at We " on a thirty-watt unit.

ADVERTISEMENT
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‘ N TE suppose that most of us, in explaining

amateur radio to friends, have dwelt on the
benefits it can bring to the shut-in. Here, surely,
is a group to which it can mean much: friendly
contact with their fellows to those whose friend-
ships must be few; visits to others in far countries
by those to whom little or no traveling is possible;
the enjoyment of competitive effort in contests for
those to whom such things are normally denied.

Four years ago, a typical Chair-Warmer heard
about amateur radio, learned the code, turned to
literature on the subject—and brought up against
a blank wall. For the man was blind, and there
was no amateur radio literature in Braille.§

He wrote to the Service for the Blind of the
New York Chapter of the American Red Cross
about the problem, and their interest was
aroused. This was an interesting coincidence; at
that same time, the League was engaged in cor-
respondence with the Braille Division of the
Library of Congress (which sponsors printing for
the blind under a special yearly appropriation
from Congress) concerning the possibilities of
amateur literature in Braille. Thus it came about
that we were asked what was this Handbook, of
which the inquirer bad spoken, and would we
give permission for a single copy to be made in
Braille? We gladly gave the permission, but it
must have been something of a shock for the Red
Cross people in New York when they saw the
Handbook. For here was no easily-transcribed
pamphlet, but an unusually long, word-packed
text! If that were'not enough, there was the prob-
lem of diagrams; essential to the text, they repre-
sented a new and difficult problem in Braille work.

The American Red Cross, however, has not
gained its world-wide reputation by lying down
when confronted with difficult jobs. The labori-
ous task of transcription was confidently under-
taken and a year later was finished—nine large
volumes of it! For a year thereafter, that single
set enjoyed a steady demand, not only in the
New York area but all over the East.

Watching this demand, and perceiving in the
results a powerful force for good among the blind,
the Red Cross and the Library of Congress
finally decided to tackle another transcription,
this time on plates for multiple printing, so that
sets could be distributed to libraries carrying
Braille literature. The cost of materials would be
paid out of the Library’s special appropriation;
the New York Chapter of the Red Cross would
do the work.

That was two years ago. To-day, just as we go
to press with this issue of QST, it is our pleasure
to announce that 54 copies of the complete 12th
edition of the A.R.R.L. Handbook, together with
the same number of copies of the latest edition of
the License Manual (which will be kept up-to-
date with “change sheets” when required) have
just been bound and distributed to 27 branch
libraries around the country, where they will
henceforth be available on a loan basis to any
blind person. That list of libraries will appear
in next QST; in the meantime, anyone inter-
ested may sccure it from the Library, the Red
Cross or League headquarters, on request.

Nor is that all! With the 54 government-paid-
for copies distributed, the New York Chapter is
ready to fill individual orders, for those who
may wish them, at $10 for the complete 8-volume
combination of Handbook and License Manual,
or at $1.25 for individual volumes, postage to be
added in either case. These prices, we may say,
represent the bare costs of production; neither the
Red Cross nor the A.R.R.L. realizes any profit
whatsocver from the books. Orders can be sent to
the A.R.R.L., but preferably should go direct to
the Braille Service of the New York Chapter,
American Red Cross, 315 Lexington Ave., New
York City.

These are the facts. Yet, inspiring as they are,
they fail utterly to convey the true story of this
project; only one who has visited the New York
offices of the Red Cross and seen the spirit which
characterizes those who have put in so much un-
selfish effort on this work can remotely appreciate
what has been accomplished. The amount of
labor and care poured into this relatively stupen-
dous task of transcribing—for this is one of the
most ambitious Braille projects ever attempted
by this agency—is inconceivable, yet it has been
done entirely by volunteer workers. Everywhere
in the Braille department of the New York
Chapter is the most inspiring enthusiasm for “our
book,”” as they have come to call it. And indeed,
considerirg the enormous effort they have ex-
pended on it, it is impossible not to feel that it s
their book; our part has been no more than that
of a well-wishing by-stander.

Amateurs everywhere can feel particularly
proud that the cause of amateur radio as a hobby
and recreation for the blind has been so enthusi-
astically espoused by these authorities. It is a
glowing tribute!

—A. L. B,

April, 1938



Amateurs Mobilize in Southern California
Flood Emergency

Many Isolated Cities Linked Solely by Amateur Radio;
ARR.L, Emergency Plan Receives First Test

By Clinton B. DeSoto*

California’s most destructive flood dis-

aster gave radio amateurs in the region
their greatest opportunity for public service since
the Long Beach earthquake of 1933,

The raging waters, rising to flood heights with
almost incredible speed, were matched by the
mobilization of amateur communications re-
sources within the six beleaguered counties—
Ventura, Los Angeles, San Bernardino, Orange,
Riverside and San Diego.

The angry Santa Ana River, starting high in the
mountains and plunging 6000 feet to sea level
in 30 miles, overflowed with the relentless five-
day rainfall (26.85 inches in Pasadena) and be-
came seven miles wide near the sea. Dry most of
the year, the Los Angeles River became a raging
monster that tore out railway and highway
bridges in the industrial area, paralyzing trans-
portation and communications. High water
throughout the rest of southern California created
emergency situations critical in varying degree.
Practically every bridge and road in western
San Bernardino County, largest in area in the
country, was washed out or blocked by slides.
A death toll exceeding 100 and property damage
approaching $25,000,000 totalled the extent of the
catastrophe.

The torrents struck quick, furious blows that
annihilated wire communications in many cities.
San Diego, El Centro, Riverside, Redlands, San
Bernardino, Filmore—in these and other places
radio was the sole remaining link. The San Fer-
nando valley and most of the coastal communities
south of Long Beach relied on amateur operators
with emergency equipment when other means
failed. Long Beach itself was isolated in many re-
spects, as were Canoga Park, Van Nuys, North
Hollywood, Venice. Throughout the entire south-
ern California area hundreds of amateurs went to
work, either at their own stations or with emer-
gency gear in devastated sections.

DURIN G the first days of March southern

THE LOS ANGELES AREA
Flood stage was reached on Wednesday, March
2nd. There was little advance warning of the
probable extent of the calamity. Only when the
Boulder Dam power line was taken out by a slide,
® Assistant Secretary, A.R.R.L.

causing the loss of power in many sectors, did
the major proportions of the disaster appear. In
the space of a few hours portable, mobile and
emergency-powered equipment was set up at key
points,

Relief communications in the Los Angeles area
and San Fernando valley were organized by
S.C.M. Don Draper, W6GXM, aided by his
Emergency Cootrdinators, Ralph 8. Click,
W6MQM, for Los Angeles, C. H. Haas, W6EAH,
for Hollywood and Beverly Hills, Mal F. Meacham,
W6KLN, for the Pasadena territory, and Click’s
assistant in Los Angeles, Matt Murray, W60JL.

WO6OJL established headquarters at the Red
Cross building on Menlo Avenue in Los Angeles
and served as net control on the 5- and 160-meter
bands, dispatching relief and rescue parties. Sup-
ply and equipment orders for the police, railroad
traffic for the Union Pacific and Southern
Pacific, missing persons reports, etc., were
handled. A. E. Gram, W6NXW, participated in
the formation of the Red Cross net. Wilbert J.
Jewell, W8N AH, got himself excused from school
so he could operate the Red Cross Net control
station.

There were 50 stations on the network, tying
in the California Forestry Service and medical
and other organizations as well as the Red Cross.
Samuel W. Wolfe, W6LRO, Howard L. Johnson,
W6PAK, James Parker, W60ZV, Benton T.
Jayne, W6JWY, Victor W. Lonberger, W6NIU,
W6EZA and Olen W. Lewis, W6BVA operated
under portable status. A number of these stations
were on continuously for 50 hours or more, with
George A. McDaniel, W6MGO, W60JL, Cal D.
Smyth, W60PM and Johnny Goodman, W6LVL,
still going on March 6th. David Josephson,
W6HDR, and W6LVL operated the key station
on 1,7-Me. ’phone, while W60PM and W60JL
manned the key outlet on 5 meters. Exceptional
work was performed by all stations on this net-
work,- approximately 8000 messages being
handled.

W6GXM in Los Angeles and R. T. Warner,
W6MRT, in Victorville, handled traffic on 75-
meter ‘phone for the California Highway Patrol
and National Guard, as well as genersal service
messages, from 3 P.M. on March 2nd through the
week-end. These stations also scheduled WK DI
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in Cedar City, Utah, W6DSB in Independence,
W6BMC in El Centro, W6MBJ in Riverside,
W6CDA in Oakland and W6GQC in Salt Lake.
They handled traffic for the Union Pacific, South-
ern Pacific and Santa Fe railroads. This network
also provided valuable service for the Bureau of
Power and Light.

Other railroad orders and also general traffie
were handled through W6NXW and Andrew H.
Abraham, W6MQS, these stations working
W6DEP and W6RO in Long Beach, W6MOR in
Daly City, W6DSB and W6CUY in Lone Pine,
W6BXQ in Laguna Beach, W6LFC in Willow-
brook and W6NYS in Santa Clara. The message
total was approximately 800.

W6MQM lost his antenna mast, but relayed
through George D. Whittet, W6BQI, and Howell
C. Brown, W6BPU, in Pasadena (all A.A.R.S.),
with the XYL holding down the land ’phone.
Speaking of XYL’s, those at W6MQS, WENXW,
W6GXM, W6MQM, W6BQI and many others
deserve credit, manipulating telephones with one
hand and coffee pots with the other,

Arthur H. Potts, W6MMQ, concentrated on
traffic for the Southern California Telephone
Company, and Stuart P. Dalton, W6FJ, worked
with the Associated Press. Forrest H. Wright,
W6LFC and Lanford W. Sorenson, W6JWQ, were
also active in the Los Angeles area, as was Ken-
nard D. Moore, W6PDB. Cecil F. Dickinson,
W6JSX, transmitted United Press correspond-
ence to W6ITH in San Francisco. The John S.
Marshall High School Radio Club, W6YBH,
handled 186 messages with replies to 42 in four
hours.

Lonin Grignon, chief of sound at Paramount,
placed J. N. A. Hawkins, W6AAR, in charge of a
crew with a 500-watt portable on & 1-ton truck,
fitted with auxiliary equipment, but the truck
was unable to get into the flooded area. Also
standing by on call with self-powered gear were
Stanley E. Hyde, W6IAH, Perry F. Backus,
W6HUX and W6MQM.

The Los Angeles area proved a particularly
fertile source of emergency gear, the motion pic-
ture studios—Metro-Goldwyn-Mayer, Fox, Par-
amount, Columbia—and the radio parts stores—
Leo J. Meyberg, Radio Doc, Pacific Radio Ex-
change, Radio Supply, Radio Television—fur-
nishing needed equipment.

HAM CONTACTS COVER ENTIRE AREA

One or more amateur stations were active in
practically all the smaller cities around Los
Angeles, most of them operating in spontaneous
networks coSperating with A.R.R.L. Cotrdina-
tors. W6EAH had a 10-meter mobile unit in the
field, operating through W6JFM at the Red Cross
Net control in Los Angeles. Press traffic was han-
dled with W6MMYV and W6KW, San Diego, and
W6BKY, Whittier.

Jack Prather, W6KJP, was active in North

Hollywood, as was R. D. Nagel, W6CAH.
WG6KJP handled traffic for the police with the
San Fernando valley, together with W6MQS and
W6JWY. Edward F. Munsell, W6PCP, was on
in Hollywood, and James Neubauer, WOLVX,
in Tujunga. WBNIU operated in Van Nuys.
Reginald M. Bradshaw, W6NAY, handled Bev-
erly Hills. In the Pasadena region there were
Herschel B. Calvert, W6EAN, Cecil W. Woods,
W6JSB and George W. Parr, WeBWG.

When the situation became generally threaten-
ing the Long Beach Emergency Committee,
headed by Larry Lynde, W6DEP, met at the
local armory at the request of the Police Depart-
ment. It was there decided to station amateur
stations on the west side of the ‘“flood control’”’—
as the Los Angeles River is termed—before
the bridges, and accompanying telephone wires,
were washed out.

W6DEP, whose emergency equipment com-
prises a gasoline-driven power plant, all-band
transmitter and two 5-meter transceivers, under-
took the job. Locating the transceivers at stra-
tegic points, including the Southern California
Edison plant which powered the city, W6DEP
maintained a constant 160-meter circuit to
W6RO and WEEWK in Long Beach. Dwight
Williams, W6RO, relayed by land telephone to
relief headquarters, while Dr. L. J. Trowbridge,
W6EWK, policed the channel and served as
alternate contact.

The major emergency anticipated in Long
Beach did not materialize, however, for the San
Gabriel River burst a levee ten miles up the
valley, relieving the pressure along the Los
Angeles. Even so, there was plenty of work for the
hams. Martin E. Corcoran, W6GOY, took his
portable to the overflowing banks of the San
(Gabriel and provided invaluable communication.
Don C. Wallace, W6AM, established a number of
hook-ups, including one between National Guard
headquarters at Long Beach and Sacramento,
another with Vical Merrington, W6HGN, Hondo,
to the Rancho de los Amigos (county poor farm),
and still another for International News Service
to Chicago whereby the first flood picture out of
the area was transmitted by facsimile!

Albert Hansen, W6HHU, provided communi-
cation with San Bernardino. Elmer H. Lincoln,
Jr., W6HTE, served as a relay point to the police.
The Long Beach police were thoroughly amateur-
conscious, by the way, Foster Strong, W6MK,
being chief of police radio. The same was true of
the City Emergency Committee, for John Mead,
e¢x-W6JE, is head of that. Other amateurs were
also active in Long Beach, including A. K. Edger-
ton, W6EDF, of Glendale, who was visiting in
the city at the time and used the 5-meter mobile
in his car at a bridge lookout station.

San Bernardino was isolated for a period of
days. A 40-foot wall of water, which came roaring

(Continued on page 7%)
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A Tuned Loopx for 80- and
160-Meter Reception

Compact Directivity for Improving Portable and Emergency Operation

By John P. Tynes* W6CPY

new circuits, new equipment and new ideas,

come 8o fast that we are all hard pressed to
keep up with the procession. In the rush we some-
times forget, or perhaps merely overlook, some
of our old friends. This is somewhat the case with
loop antennas, such as were used quite extensively
on broadcast receivers a few years back.

‘When the word “loop” is used we generally
think of direction-finding equipment. Loops are
still used to a great extent on the longer wave
bands for this purpose, but for direction finding
or beam operation on the higher frequencies,
they have been replaced almost entirely by the
larger multi-element antenna systems used
by many of the airways stations.

An important use for the loop lies in the
field of noise elimination—*noise” being

THE interesting developments of the day—

s
any background disturbance that tends to /m/fe -

obscure the wanted signal. It may be
caused by a station operating on the same
frequency, but not in the same line of
direction as the station you are trying to
receive, or it may result from a leaky insu-
lator on a power pole a block or so away.
The loop has advantages in combating
these noises that are not present in any of
the more popular noise suppressors, such
as the crystal filter and the Lamb noise
silencer, because it can help prevent them
from getting into the receiver at all. It is
not claimed that the loop is & cure for all
the ham’s troubles, but we do believe that
its addition to the receiver will make the
operating job more pleasant under some
conditions.

The loops described have been used very
successfully by the SARO (a Pacific Coast
emergency network) for a number of

The loop has another very practical advantage
for use with emergency equipment, in that it
climinates the necessity for erecting a receiving
antenna, which is a requirement in duplex
operation.

PRELIMINARY EXPERIMENTS

‘The design of a loop antenna for use on the 160-
and 80-meter bands was something new to all of
us. In fact most of us had never operated a loop
before, and others were not even familiar with
the theory of its operation. A little time was
spent in reading the available literature on the
subject, especially the information given in

o
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months. Most of these stations are low-
powered and designed to work with
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gasoline-driven a.c. supplies. The small
amount of power in the carriers makes for very
difficult operation during bad QRM and QRN
conditions. The use of loops on the receivers when
working these stations has caused a vast improve-
ment in the operation of the network. 1t has
made possible contacts that previously were out
of the question.
*3044%4 Telegraph Ave., Berkeley, Calif.

FIG. 1—DETAILS OF LOOP CONSTRUCTION

Thespacers, cut from 34-inch round stock and drilled in
the center, are spaced every three inches along the wires,
and taped in place. Five separate wires, of length suffi-
cient to run through the tubing with a little to spare, are .
used. The wire and spacer assembly is pulled through
the tubing and four of the wires spliced at the opening
to form the loop proper. The fifth wire is the link for
coupling to the receiver. The insulation at one end of
the tubing is essential, since a continuous circuit would
prevent signal pickup.

10
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Terman’s “Radio Engineering’’ and also More-
croft’s work on the same subject.

The first trial loop ¢onstructed was a cumber-
some affair made out of two-inch copper stove
pipe, welded into a two-foot square open at one
corner. Wooden discs were cut on the drill press
with & panel cutter and these discs were fitted
into the pipe so as to support the wires of the
loop. These wires were threaded into the discs
before the welding job was done. The open corner
of the square provided a separation so that the
tubing would not form a shorted turn, and at the
same time provided a place to splice the wires
of the loop.

Six turns of wire were used in this loop, and
they were tuned by a regular broadcast variable
condenser. Connections were made from each side

Single turn
Link—~ Link to l?eceiiyer

inch circular shape. No spacers were used in this
loop, with the result that the capacity of the
wires to the grounded copper shield greatly re-
duced its effectiveness. Another lesson learned—
keep the capacity of the loop to ground as small
as possible.

FINAL CONSTRUCTION

The third loop was started with the idea of
including as many as possible of the good points of
the first two loops and at the same time eliminat-
ing the bad features. This third loop was made
out of one-inch copper tubing bent into a circle
about twenty inches in diameter, with the wires
supported in the center of the tubing by small
wooden spacers. Four turns were used in the loop
proper, tuned with a condenser as in the first
loop. The fifth turn was
used for link-coupling the
loop to the receiver. This
loop worked exceptionally
well and was of satisfactory
gize.

Doublet
lnput -

At this point in the con-
struction, it was decided to

( Shield

it Ground to
L{ = loop shield

c Four turns
tuned

M
FIG. 2—THE LOOP CIRCUIT

‘The four-turn loop is tuned by condenser C, a broadcast-type variable, having
« maximum capacity of about 370 pufd. The loop resonates to the 160-meter band
with C near maximum capacity, and to 80 meters with C near minimum.

of this condenser to the grid and ground of the
first r.f. or input stage of the receiver. This worked
very well, but the coupling method was incon-
venient since it required going into the receiver
and lifting the grid cap. It was not so good from a
shielding standpoint, either, so other methods of
coupling were sought. The system which seems to
work best is to place an additional turn of wire
in the loop and connect it to the doublet input of
the receiver by means of a twisted pair of wires.
The wires of this link can be shielded, with the
shielding tied to the receiver at one end and to
the copper shield of the loop at the other end.!

Six turns proved to be too many to resonate
on both the 160- and 80-meter bands, so the
number was cut to four. The fifth turn was used
for the link, and the sixth turn was left open and
unused.

A second loop was constructed in an effort to
cut down the size and make it more convenient for
use in portable work. This new loop was made out
of half-inch soft copper tubing, bent into a fifteen-

1 Shielding of both loop and receiver is essential if the
directive properties of the loop are to be realized. The loop
and receiver input circuit also should be balanced to ground;
the doublet connection recommended by the author pro-
vides a means for doing this.—Ep1ToR.

mount the loop so that it
could be rotated in either
the vertical plane or the
horizontal plane. This last
change really brought home
to use the nicest feature of
loop operation. By swinging
the loop in both planes and
taking into account the po-
larization of the received
wave, it was possible to reduce any signal to the
inaudible, or nearly 8o, and still hear the desired
signal. The constructional and electrical features
are shown fully in the two figures.

Loop antennas have very broad tuning char-
acteristics when turned to the maximum signal
position, but are very sharp when turned to the
minimum signal position. This means that the
sharp minimum can be placed on an interfering
signal or noise, and the broad maximum will allow
the desired signal to come through. The signal
received from the wanted station will not be as
loud as when tuned in on a regular antenna, but
the signal-to-noise ratio will have been improved
to the point where the signal can be copied solid.

Other loops have been constructed, of the non-
shielded type, using wooden strips for the frame-
work. These loops have all proved their worth,
but they are harder to build into compact form,
and perhaps not quite as rugged for portable use.

There is a fertile field for further work with
loops and it is hoped that others will take it up.
We have had very gratifying results with these
loops on the 160- and 80-meter bands, but we
have only tried them on these two bands.
Whether they can be made to work as well on
the higher frequencies remains to be seen.

April, 1938
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Some Practical Aspects of Speech
Amplifier Design

Considerations in Obtaining Wide Frequency Response and Low Hum Level

By Dana H. Bacon,* WIBZR

OMPARATIVELY little has been written
C on the practical problems encountered in
the design and construction of a high-gain
high-fidelity speech amplifier of the type required
in the up-to-date amateur ’phone installation.
The fundamental requirements of such an ampli-
fier are, of course, well understood; briefly, it must
have an input system built for a high-impedance
microphone, an overall gain of about 125 db, and
& flat frequency response from about 30 to 10,000
cycles. There must be sufficient power output to
drive a good-sized modulator, if necessary, and
hum level, distortion, etc., must be so low as not
to be noticeable.
The average amateur has neither the time nor
the laboratory facilities for doing the experi-
mental work required and it is hoped, therefore,

THE AMPLIFIER DISCUSSED IN THE TEXT

The right-hand gain control is for the microphone am-

lifier channel, while the one on the left controls the auxil

iary low-gain channel, which is suitable for a phonograph
pi::?mp or similar comparatively high-level apparatus.

that the following discussion will be helpful to
those who are confronted with the task of build-
ing an amplifier having the characteristics out-
lined above.

CHOOSING THE TUBES

The output requirements should first be con-
sidered. Class-B modulator tubes are now avail-
able which will deliver 500 or 600 watts of audio
when operated Class-B with driving power of
only 10 or 12 watts. If the speech amplifier will
deliver 15, it will, therefore, be capable of han-
dling a modulator which will work with a full
kilowatt input to the Class-C r.f. stage.

Since most of the screen-grid tubes and pen-

¢ 41 Bellington, Arlington, Mass.

todes are quite fussy as regards load impedance
and since their plate impedances are high, making
the Class-B coupling transformer quite critical in
design, the obvious choice is low-impedance tri-
odes, such as the 2A3’s. Two of these tubes when
operated in push-pull with fixed bias will deliver
15 watts with only about 2.5 per cent distortion.
Inasmuch as the same tubes self-biased with a
cathode resistor will deliver, only 10 watts with
5 per cent distortion, it is well worth while to use
8 separate fixed bias supply, as shown in the
schematic diagram, Fig. 1. Voltage for the half-
wave rectifier is obtained from a tap on one side
of the high-voltage secondary winding of the -
power transformer. A rectifier tube must be se-
lected which will heat up as soon as the 2A3’s,
otherwise they would be damaged by lack of bias.
Suitable economical rectifiers are not available,
but the Type 26 has all the necessary requirements.

VOLTAGE AMPLIFIERS

A gingle Type 56 will drive 2A3’s to full output
without difficulty, and it remains, therefore, to
obtain sufficient voltage amplification between
the microphone and the grid of the 56. Unfortu-
nately, this gain cannot be obtained in a single
stage, even when using a screen-grid tube.

Perhaps before going farther it might be well
to consider the input circuit. The conventional
crystal microphone is built to work directly into
the grid of the tube, the grid return of which usu-
ally consists of & 5-megohm resistor. The actual
input capacity of a tube is not simply the grid to
cathode capacity; due to the manner in which the
tube functions, the grid-to-plate capacity, multi-
plied by the amplification of the tube, shows up as
a capacity in parallel with the- grid-to-cathode
capacity. Suppose, for instance, a high-mu triode,
such as the 6F5, is analyzed; the normal input
capacity is listed as 6 uufd., but the grid-to-plate
capacity of 2 pufd. multiplied by the voltage
amplification, say 55, gives a total shunting effect
of about 115 pufd., and this would of course be
sufficient to attenuate seriously the higher audio
frequencies across the 5-megohm grid circuit.!

3 The extent of the high-frequency attenuation depends
upon the type of device feeding into the amplifier; the crys-
tal microphone, fortunately, is fairly tolerant in this respect
because electrically its output circuit looks like a moderate-
sized capacitance, and shunting additional capacitance

across it does not change the frequency response to as great
an extent as with other types of input devices.—EpiTOR.
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order to prevent electrons emitted from the
heater itself from reaching the grid. (Point
“X" in the schematic.) The situation is
even more involved, however, since differ-
ent tube manufacturers use different meth-
ods of heater construction and the dealers
have no way of telling how any particular
tube is built. All of these problems can be
very easily avoided by using tubes with
2.5-volt heaters, since they are of uniform
construction, and of the large number
tested even the worst were considerably
better than the average corresponding 6.3-
volt type. Hum from the heater circuit is
apt to be bothersome in the second stage as
well a8 in the input, and although the effect
is much less objectionable, substitution of a
2.5-volt type in this circuit position was a

A TOP VIEW OF THE CHASSIS

The power transformer and rectifier tubes should be mounted
as far as possible from the voltage amplifier stages. It is not

necessary to shield the 83 rectifier.

It follows, therefore, that the best tube to use is
one of the screen-grid type, since screen-grid
tubes have such an extremely low grid-to-plate
capacity that the shunting effect is negligible.
The Type 57 is entirely satisfactory.

A 2A6 was chosen to fill in between the screen-
grid input tube and the 56. Another 56 could have
been used instead with about 10 db less gain, and
this is satisfactory if the full 125 db gain is not
required. The use of a high-mu triode in the sec~
ond stage does not cause attenuation of high
frequencies as it would in the first stage, since the
impedance of the grid circuit is considerably
lower. The diode plates are not used.

2.5-voLT v8. 6.3-VOLT HEATERS

The reader may have wondered why 2.5-volt
" tubes were used instead of the 6.3-volt types. Asa
matter of fact, the first experimental models of
the amplifier were built with the latter tubes, but
it soon became apparent that the hum level was
excessively high. Most of the hum was found
to originate in the heater circuit of the input
tube and of the many types tried the 6J7
was the best, being considerably better than
the 6C6. A more thorough investigation
ghowed, however, that there are two types
of heaters used in the 6J7’s. One of these is
of a double-spiral construction which over-
comes the hum problem pretty well but is
subject to microphonism, while the other
employs a folded heater wire with no pro-
vision for balancing out hum. The latter is,
however, very good from the microphonic
standpoint. Even when using the 6.3-volt
tubes having the spiral heater, it is usually
necessary to center-tap the heater winding
carefully and run it at a potential of 10 to 40
volts positive with respect to the cathode in

very definite improvement.

FREQUENCY CHARACTERISTIC

We come now to the choice of circuit ele.
mentsand their effect on frequencyresponse.
The values shown in Fig. 1 are such that there is
less than 1 db variation in gain between 25 and
10,000 cycles, and the gain at 20 cycles is down only
two or three db. As a matter of fact, it is a fairly
simple matter to obtain an excellent frequency
characteristic; there are only three or four points
that must be watched. Cathode bias resistor by-
passes must be at least 20 xfd.; 8 or 10 is not
enough. Furthermore, these condensers should be
of the low-voltage type in order that they will
maintain their characteristics at the low potential
at which they are used. Coupling condensers be-
tween stages are not fussy; if the grid leak re-
sistor is at least one-half megohm, a 0.1-xfd. con-
denser will be large enough. Units of 0.25 ufd.
are available at approximately the same price,
however, and may be used if desired.

The push-pull audio input transformer must be
of good quality, and even the best transformer
will be working at a disadvantage if the plate
current of a tube is passed through its primary.

NOT MANY PARTS SHOWING HERE

Careful layout and good workmanship are always worth
wll!ile av):d make the complete job look much simpler than the

iagram
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The simple shunt-feed arrangement which sup-
plies the plate of the 56 was found to be entirely
satisfactory and with the particular transformer
employed 'extended the lower frequency limit
from 50 to 20 cycles. While it is customary to use
a choke instead of a resistor for shunt-feeding the
plate of a tube, the resistor is to be preferred in
this particular circuit. Inasmuch as the 2A3 grids
are never swung positive, the 56 is not called
upon to deliver any appreciable power and it may
be considered for all practical purposes as being 2
voltage amplifier. If a choke were used its re-
actance would have to be several times greater
than that of the transformer primary in order to
maintain amplification at low audio frequencies,
but almost any resistor may be used and the fact
that it is a resistor helps to flatten the frequency
characteristic.

The transformer secondary should be balanced
with respect to the primary, in order to obtain
uniform high-frequency response. One of the in-
expensive transformers that was tested had a
gecondary of conventional construction wherein
one grid terminal was next to the primary and the
other was at the outside end of the coil. This
transformer had a rather peculiar characteristic
since the end of the secondary that was nearest

the primary had considerable shunt capacity
which gave a dip in the frequency-response curve
in the neighborhood of 6000 or 7000 cycles, while
the outside end of the secondary contributed to a
peak which showed up at about 10,000 cycles.
‘While it would be possible to tune this peak to
fill in the hollow, such practice is an unnecessary
complication in view of the high-quality trans-
formers that are available at reasonable prices.

STABILITY

Strangely enough, and very luckily, the same
means used to obtain stability or freedom from
motor-boating will, at the same time, minimize
hum and improve the frequency characteristic.
The plate circuits of the three low-level stages are
each individually filtered with 20,000-obm re-
sistors and 8-pfd. condensers. These were found to
be entirely adequate and will eliminate any trace
of motor-boating. At the same time, they consti-
tute extremely effective power-supply filters
which prevent any ripple from the plate supply
from reaching the signal circuits. Similarly, the
25-ufd. cathode by-pass condensers, in addition to
their function of extending the low-frequency re-
sponse of the amplifier, serve to remove any 60-

(Continued on page 108)
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FIG. 1—CIRCUIT DIAGRAM OF THE SPEECH-AMPLIFIER X~ b
An alternative input circuit, for higher input levels, is provided r%

by the second 2AG.
Cyy C2, Ca3y C4—0.25-ufd. 400-vole
i gaper.
Cs, C6, Cr—25-ufd. 25-volt electrolytic

Rg—0.1 megohm, 14-wate.
Re, R7—0.5-megohm volume control.
Rs, Rg—2500 ohms, Va~watt.

Cto _push-pull grids (National
Tz—-Class-Aii output transformer,

Com0.5f 400wt Daper. Rio, Ru—20,000 ohms, 14-watt. Rt Ry 0rohm line
C"‘C“'lfl"i‘::'_s‘l‘f d. 450-volt electro- R:f’——()l.asjneg’ohmovo’l':;nz&g::;l. Tz—P °we'm."isg"f°zmer!th4gq "“’l:
. i eachlside c:t., wil ias ta,

Cis—0.0055fd. 00olt paper. Rie 2900 ofomn S et at 145 voles; with Swolt, 1.5-

Cie, C17—0.1-ufd. 400-volt paper < » volt and 2.5-volt windings
1—5 megohms, Yg-watt. _Rn—-.u,OOO ohms, l4-watt. (National HFA).

R2—1000 ohms, Y4-watt. Rig—26,000 ohms, L-watt. Ly, Lg—12 henrys, 125.ma. (National

Rg—1 megohm, L4avatt. Ri19—10-0hm ct. (Yaxley). 80).

R4—0.25 megohm, Y4~watt. Ti—Audio transformer, single-plate = RFC—2.5-mh. r.f. choke.
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Putting the Harmonic Generator to Work

Four-Band Transmitter With 814 Final

By John L. Reinartz, *WIQP

1937 someone usually asked for more in-
formation about the ‘“harmonic genera-
tor”’ circuit which I had described in QST a while
back.! A typical question was, “What tubes for
the final stage?’’ This question is easily answered
by the medium-power beam tube, the 814, A
complete transmitter embodying the harmonic-
generator circuit and capable of operation on all
amateur bands down to 10 meters has been built
in a fashion that can be easily duplicated.
1t will be remembered that in the harmonic-
generator circuit the crystal oscillator was oper-
ated on the crystal frequency only, and that the
following tube was used to generate the even and
odd harmonics up to the 11th and 12th. For our
present purpose, the 8th harmonic is sufficient;
that is, 28 Mec. from an 80-meter crystal. The
tubes originally used in the crystal-

q T my attendance at amateur meetings during

many cases, the rated efficiency can be exceeded
and the output consequently increased without
exceeding the plate-dissipation rating of the tube.

In the transmitter pictured, nothing was sacri-
ficed even though compactness was a require-
ment. Because relay-rack mounting is nearly
universal, provision is made for that detail.
Above the chassis are mounted the tubes and
coils, along with the crystal, while underneath
are mounted the condensers, transformers, re-
sistors, and associated wiring. It will be seen that
the tank condensers are fairly large. This is
necessary in order to obtain a “Q" of 12 for the
final tank at 3.5 M¢. While the condensers shown
are all of the same size, this is not a necessary
design feature. The coil forms used in the trans-
mitter may also be modified or commerecial coil
forms substituted. The ingenuity of the average

oscillator and multiplier circuit were
an 802 and an 807. It is appreciated
that these tubes are a little larger
than necessary and for this reason
the unit described uses two 6L6
tubes. However, if the 6L6 tubes are
to be operated so that the d.c. plate
input is never more than the safe
plate dissipation, it is advisable to
operate only to the 4th harmonic of
the crystal frequency. This makes it
necessary to use two crystals for
operation on all bands between 28

and 3.5 Me. One crystal at 3.5 Mc.
is suitable for operation at 3.5, 7 and
14 Me.; a 7-Mec. crystal, for opera-
tion at 7, 14 and 28 Mec. This ar-
rangement gives a choice of two fre-
quencies at 7 and 14 Me.

The beam power tube has so many desirable
features that it may be well to list a few. First,
and probably the most valuable characteristic, is
the low driving-power requirement of the tube.
Expressed in terms of power output and power
input, the ratio is 130 watts to 1.5 watts. Second,
it requires no neutralization, even at 10 meters.
Third, plate modulation can be used with & mod-
ulation factor of 1 with good linearity. In addi-
tion, the tube requires but 1250 volts when used
for Class-C telegraphy, for 130 watts output; this
means an economical plate-voltage supply. In

*176 Wadsworth St., Manchester, Conn.
L Reinartz, “A Fundamental-Reinforced Harmonic-Gen-
erating Circuit,” QST, July, 1937.

TWO 6L6’S IN THE HARMONIC-GENERATOR CIRCUIT DRIVE
THE 814 IN THIS TRANSMITTER TO FULL CGUTPUT ON THREE
BANDS

The oscillator and harmonic-generator plate coils are mounted on a
common form, in this case fastened horizontally to a plug-in base.

amateur can come into play here with the conse-
quent satisfaction of having improved appear-
ance. It is suggested that the layout be followed
as nearly as practicable in order that the wiring
will not depart too much from that used in the
transmitter pictured. Too many deviations may
cause a change in the performance characteristics.

HARMONIC-GENERATOR CIRCUIT

As indicated in Fig. 1, the crystal-oscillator
circuit and that of the following tube must be
treated as one, because their combined action
accounts for the generation and amplification of
the desired harmonics. Beginning with the cath-
ode circuit, it should be noted that the fixed
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BOTTOM VIEW OF THE TRANSMITTER
As explained by the author, variable condensers with lower voltage
rating can be used in the low-power circuits. The jacks for metering are
connected in the cathode and grid circuits.

condenser across the cathode inductance must
not be larger than 100 pufd., but that the induc-
tance itself should be quite large so that the cir-
cuit will tune approximately to one-half the funda-
mental frequency of the crystal. This inductance
need not be changed once the cathode circuit is
adjusted to tune to half the frequency of the
lowest-frequency crystal; this corresponds to 1.75
Me. for a 3.5-Mc. crystal, or to approximately
950 ke. for a 1.75-Mec. crystal. The cathode cir-
cuit will then be suitable for any higher-frequency
crystal, even including one madé for 28 Mc. The
crystal is always connected between the No. 1
grid and the bottom of the cathode tuned circuit.
While a low-resistance grid leak of the type indi-
cated will allow the greatest power output, the
circuit will function with other types of resistors.
The use of less than 100,000 ohms in series with
the screen is not recommended. A lower value
will not appreciably raise the power output, but
may cause the plate input (in case the crystal
stops oscillating) to exceed the plate dissipation
rating of the tube.

It will be noted that the 616 harmonic multi-
plier is connected as a high-mu triode, with the
control and screen grids tied together. With this
type of connection the plate current is extremely
small when the tube is not being excited. The

same thing may be done in the oscillator circuit, -

if desired, as shown by the alternative oscillator
diagram in Fig. 1. The tubes work equally well
with either method of connection, but with the
grids tied together the plate dissipation is negli-
gible when the crystal is not oscillating.

The plate-circuit connections are unique in
that the plate circuit of the frequency multiplier
is inductively coupled to the plate circuit of the
crystal-oscillator. The two plate coils are, in fact,
wound on the same form; they must be in the
proper phase relation in order to function prop-
erly. When connected correctly, the plate circuit
of the second 6L6 feeds back into the plate circuit
of the oscillator the harmonic corresponding to
the operating frequency; this, in turn, is fed back
to the grid of the second tube in an amplified

condition, be it the second, third,
fourth, or higher harmonic. When the
two coils are wound in the same direc-
tion, the plate of the first tube should
be connected to the beginning of its
coil and the high voltage to the other
end. The plate of the second tube
should then be connected to the begin-
ning of its coil, and the plate voltage
to the other end. Fig. 1 shows the con-
nections for the proper phase relation
as well as the spacing between the two
coils for proper coupling.

When operating on the same fre-
quency as the crystal, the second
6L6 has no tendency to oscillate, since
the feedback is degenerative rather
than regenerative at the fundamental frequency.
Neutralization therefore is not required.

FINAL AMPLIFIER

The connections to the 814 will offer no diffi-
culties since there is no need for neutralization.
Capacity coupling is used from the driver stage.
While the coupling capacitance can be fixed, it is
better to use a midget variable condenser in order
that better control of the driving power and d.c.
grid current can be obtained. The 814 requires
very little d.c. grid current; any value from 9 to
12 ma. will be found sufficient. It should be re-
membered that effective by-passing with good
low-voltage condensers is a necessity at the
screen and filament terminals of - the socket.
Those who have experienced a disconcerting de-
crease in grid current when plate voltage was
applied to a screen-grid final amplifier may not
know that it was partly due to insufficient by-
pass capacitance at either the screen or filament
connections of the tube. Such & condition causes a
degenerative effect which acts to reduce the grid
current and output of the final stage. In some in-
stances, it is even advantageous to use a series-
tuned circuit at the screen of a tetrode to make
sure that the screen-to-filament impedance is low.
Of course, every precaution should be taken to
keep the plate-circuit wiring away from the grid-
circuit wiring to minimize r.f. feed-back and re-
sulting instability.

ADJUSTMENT

In the tuning-up process, the crystal-oscillator
plate condenser is adjusted to the dip in plate
current at the fundamental frequency of the
crystal. The tuning of the second tube is done
similarly, but the correct irequency will be de-
termined by the coil combination being used. If
the coil combination is for a 8.5-Me. crystal and
the fourth harmonic (14 Mec.) for the second tube
and the final, then the second tube must be tuned
to the'dip at the fourth harmonic. The frequency
must be carefully checked to make sure that the
circuit is not tuned to the third or fifth harmonic.
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When the correct frequency is once determined,
the dial settings of the last two tank condensers
should be noted and recorded. These dial settings
might well be attached to or marked on the
plug-in coil form. When the grid current of the
814 is at or near 10 ma., the plate voltage may be
applied and the plate cir-
cuit tuned to resonance.

This unit will be used as a demonstration
transmitter by the writer at such amateur meet-
ings as he may attend during 1938, so that the
manner in which the circuit functions to drive an
814 on all bands up to 28 Mec. may be investi-
gated at first hand.

The same tuning procedure

is used for all coil combi-
nations, such as 3.5-3.5,
3.5-7 and 3.5-14, or 7-7,
7-14, and 7-28 Mc. The 814

plate coil, of course, al-
ways corresponds to that

used in the second 6L6
stage.

If an 802-807 combina~
tion is employed for the
first two stages, the trans-
mitter will go directly from
3.5 to 28 Me., so that only
a 3.5-Mec. crsytal is re-
quired. The rig will then
be capable of operating on
3.5, 7, 14 and 28 Mec. from
one 3.5-Mec. crystal—which
is something!

MODULATION

66 G 814
nCs C‘l!
U ) ) it -
L EE \’\ Ciag Cia
. e i recE Purdt] | Jeo L‘Wl
= 3
= b _LC,O IR l
-3 Rz T s R
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ARRANGEMENT OF L AND Ly
ON FORM

FIG. 1—CIRCUIT DIAGRAM OF TRANSMITTER USING THE HARMONIC-

GENERATING CIRCUIT

Li—11-inch winding of No. 24 d.c.c. on 1V4-inch diameter form,

There is no need to
worry regarding the mod-
ulation capabilities of the
814 on any of the amateur
bands where ’phone is al-

La—3.5-Mc. crystal: 15 turns No. 20 d.c.c. closeavound on 114’ form.
7-Mc. crystal: 7 turns No. 20 d.c.c. closeavound on 14"’ form.
L3—3.5 Mc.: 15 turns No. 20 d.c.c. close«wound.
7 Mc.: 7 turns No. 20 d.c.c. close<vound.
14 Mc.: 5 turns No. 16 d.c.c. space~vound.
28 Mc.: 3 turns No. 16 d.c.c. spaceawound.

L3 wound on same form as L2. Spacing between coils as follows:

lowed (down to 28 Me.). Ly Freq. Lg Freq. Spacing, Inches
Clean, 100 per cent modu- 3.5 M. 3.5 Mc. 3
lation is obtainable. The 3 M 15 Mo Z
transmitter described has 7 Z\hg‘:‘ 17 Mc. f
been in use at W1QP with L Mo § Me. 1

voice modulation on 28, 14
and 4 Mec. with remark-
ably fine results. At normal
tube ratings in this type
of service, the power out-
put is approximately 90
watts.

For 100 per cent modu-
Iation, it is necessary that
the screen voltage be sup-
plied through a series resistor from the modulated
plate supply. While this means that a bit more
audio power is needed, because both screen and
plate are modulated, the difference in power is
very small. Cathode-ray patterns of the modu-
lated carrier show that modulation of a beam
power tube (when the screen is also properly
modulated) provides the same quality and com-
pleteness of modulation that are obtained when a
triode is used. A beam power tube is cven better
in this respect than a triode if the latter is not
adequately neutralized.

s

7 Mc.: 8
14 Mc.: 4
28 Mc.: 2

C1—100-pufd. mica.

««
c

ble (see text).
Cs5—100-pufd. mica.
Ce—50-pufd. variable.

Cuy Ci15—0.005-pfd.

7 Mc. 28 Mc.
L4—Inductance adjusted so capacity is 1 uufd.
3.5 Mc.: 16 turns I\‘l‘o. 1‘1.

<
“

C3, Ca, C4—225.ppfd. transmitting varia.

C7-Cia, inc.—~0.01-pfd. paper, 600-volt.
paper,
(0.01-pfd. 1000volt units in series).

er meter on each band.
iameter 21/ inches, length 3 inches.

. I “ ¢ e
‘“”
€«

‘«
«

««
“«

3
«

R1—5000 ohms, 1<vatt.
R2—100,000 ohms, 2-watt.
R3—20,000 ohms, l4vatt.
R4—40,000 ohms, 25-watt.
Rg—100 ohms, center<tapped.
Rg—7000 ohms, 10~watt.
RFC—2.5-mh. r.f. choke.

“« e €
« ¢ ¢

2000-vole

e Strays g

Use of an old 0-50-volt battery tester of the
low-resistance type for filament voltmeter and
plate milliammeter indicator in the low-power
transmitter is suggested by W2GTA.

The use for coil forms of the wooden forms on
which 28-foot lengths of 35-mm. Agfa photo-
graphic film are obtained is suggested by J. E.
Greenbaum, Bridgeport, Conn. These forms are
of one-inch diameter and 134-inch length.
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e What the League Is Doing o

League Activities, Washington Notes, Board Actions—For Your Information

The battle is still to be fought at
Cairo, as of the time of writing, but
the preliminary skirmishes have becn
won. The conference officially opened on Feb-
ruary Ist. In all, some 285 delegates from 71
countries and colonies were registered. In addi-
tion, there were present 79 representatives from
42 operating organizations, and 27 observers
from non-operating organizations ({including
L.A.R.U. and A.R.R.L.), making a total of some
400 official participants—plus personnel from
the Berne Bureay, the Egyptian secretariat, and
some hundreds of office workers.

Following the opening session, which was
honored by a message from King Farouk, and a
reception for the delegates in the royal palace,
the radio section of the conference proceeded
to work, exactly as outlined in the recent Cairo
article. At the opening plenary session on the af-
ternoon of the second day, three major commit-
tees were set up, chairmen designated for them,
and their work parcelled out. Senator White,
chairman of the U. S. delegation, was named
chairman of the important Technical Committee;
the other two main committees are those on
Regulations and Tariffs & Traffic. The Technical
Committee split up into a subcommittee on
allocations and one on the classification of waves
and miscellaneous subjects. The Allocations
Committee is, of course, the one of most signit-
icance to us; it is headed by Colonel Angwin, of
Great Britain.

So far, very few amateur matters have received
attention resulting in conclusive action. Foremost
of those considered was the Japanese proposal to
limit amateur power to 50 watts input to the
antenna. This proposal was successfully defeated,
and is not likely to be heard from again in this
conference. 1. S. Representative Gross attacked
the Japanese argument that the proposal would
reduce interference, pointing out that the United
States had experienced no unfortunate inter-
ference effects from 48,000 amateurs over a
period of 26 years, with 1000 watts input as a
power limit; bhe asked for maintenance of the
status quo. His motion was immediately seconded
by alarge group of nations. Asaresult of thisshow-
ing, we understand, Japan was prevailed upon to
withdraw the proposal. In consequence, Article 8
remaing unchanged and each nation continues
to be free to set the power limitation of its ama-
teur stations. It is not expected that this article
will be given any further attention by the
conference.

Cairo
News

The amateur allocations themselves have not

yet been considered, with the exception that,
following a spirited discussion over the appropria-
tion of some of our 28-Me. territory for the
meteorological service, the preservation of the
28 and 56-Mec. bands seems reasonably assured
at this writing. It is apparent, however, that a
major battle on the lower-frequency bands looms.
Already there is much argument on the question
of how to get increased space for aeronautical
and broadcast stations in the short-wave spec-
trum, with the Japanese proposal for acquiring
it from amateur territory represcnting one atti-
tude. Most European nations are definitely
proposing inroads on one or more of our bands
and real trouble is anticipated. It is too early to
speculate on the outcome, except to point out
that the partisans of amateur radio outside of
Europe will try to keep any undue threats
confined to the European continent. We can
only hope that territory for these other services
can be found outside the amateur bands. The
problem of the amateur representatives (Warner,
Watts and Segal are now all on the job) will be
to keep the support of amateur radio’s proponents
stronger than its opponents.
From many sections of the country
this past month we’ve ‘had inquiries
regarding a rumor that the code-speed require-
ment in the amateur examination had been raised
from 13 w.p.m. to 17 w.p.m. We’re happy to
torpedo the rumor. Nothing to it, gang; the speed
ig still 13 w.p.m.

Rumor

< : The amateur regulations require
IngfglE‘g g that you log each transmission
> from your station. This doesn’t
mean you have to make a separate entry every
time you go back at a given station during the
course of a single QSO, but it does mean each
different QSO or call has to be logged. On a visit
to the F.C.C. a few weeks ago, it was called to our
attention that a lot of hams don’t log the sending
of a CQ unless it happened to get a reply, and
we were asked to tell the gang that this isn’t
correct practice, which of course it isn’t. So
watch your log entries, fellows; you never know
when your log or portions of it may be called in
for examination.
The documents of the Habana
Habana conference, known as the “Inter-
American Arrangement Concerning Radiocom-
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munications” have been issued in an English
translation and we reprint portions affecting
amateur matters for their interest to amateurs
on the two American continents. Remember, as
pointed out in Secretary Warner’s article in the
February @ST, that these provisions are not
yet in effect, however.

Under Table III (giving the general frequency
allocation to services between 1600-4000 kes.),
1750-2050 kes. and 35004000 kes. are designated
as exclusively amateur frequencies for all three
zones covered by the treaty—the North Ameri-
can, South American and so-called Central zones.
Similarly, in ‘Table IV, covering frequencies
between 4000-25,000 kes., exclusive amateur
bands are agreed to for 7000-7300 kes., and
14,000-14,400 kcs., and in Table V, we get 28,000~
30,000 kes. This is as high as definite assignments
go under the treaty. Howcver, the conference
set up a Table VI “as a guide to planning, re-
search and the experimental use of”’ the frequen-
cies between 30 Mcs. and 300 Mes., and in this
table we have been given exactly the same bands
as recently outlined by the F.C.C. for future
U. 8. amateur use in the u.h.f. speetrum, at
56-60 Mes., 112-118 Mecs., and 224-230 Mes.

Note 7, attached to the tables of allocations, is
interesting: ‘“Existing services operating within
the present authorized bands shall not be dis-
placed therefrom unless suitable replacement
frequencies are provided; therefore, it is impor-
tant that the recommendations to Cairo contain
specific recommendations on this subject.” And
now for some of the real meat of the conference,
a8 it dealt with us: we refer to Section 8 of the
agreement and we suggest it be read in its en-
tirety:

“Section 8. Amateurs.

“The following provisions concerning amateurs
were unanimously agreed upon in addition to
the allocation tables:

“1, That the band from 1750-2050 kec. be
allocated for A-1 and A-3 emissions.

“2, That, after a study of the recommenda-
tions issued by the Radio Conference at Buenos
Aires (revised at Rio de Janeiro, 1937), (¢) and
(f) of Recommendation number 10, they have
agreed to amend them, without altering the
spirit thereof, substituting in their stead, the
following: .

“(e) That the Administrations should point

out the convenience that amateurs use
the bands from 1750 to 2050 and 3500
to 4000 Kc/s preferably for short distance
communication.

“(f). That the Administrations recommend

the bands from 7000 to 7300 Ke¢/s and
14,000 to 14,400 Kc/s should not be used
for short distance communications be-
tween amateur stations.

“3. That frequencies included between 3500
to 4000, 7000 to 7300 and 14,000 to 14,400 be

available for allocation in accordance with the
following table.

3500 to 3800 Ke/s for A-1 only.

3800 to 4000 Kc/s for A-1 and A-3.

7000 to 7050 Ke/s for A-1 only.

7050 to 7150 Ke/s for A-1 and A-3.

(A-3 for Latin-American only.)

7150 to 7300 Kc/s for A-1 only.

14,000 to 14,100 Ke/s for A-1 only.

14,100 to 14,300 Ke/s for A-1 and A-3.

14,300 to 14,400 Kc/s for A-1 only.

“Emission type A-1 may be used in the entire
frequency band comprised between 14,000 and
14,400 Kec/s. The Latin-American countries,
Canada and Newfoundland may use type A-3
in the frequencies comprised between 14,100
and 14,300 Kc/s. The United States will operate
with emission type A-3 on frequencies 14,150
to 14,250 Kec/s., at least until December 31,
1939.

“4. The bands from

1750 to 2050 Kc/s
3500 to 4000 Ke/s
7000 to 7300 Kc/s

14,000 to 14,400 Kc/s

28,000 to 30,000 Kc/s

56,000 to 60,000 Kc/s
shall be amateur bands.

“5. In order to make a better use of the 14-
megacycle band insofar as radiotelephone com-
munication is concerned, and to avoid at the
same time any undue congestion which may be
caused by the operation of beginners not familiar
with the use of high frequencies, it is recom-
mended that an adequate probationary period
in which to acquire the necessary experience, as
well as a technical and practical test, be required
before an amateur will be granted a license to
operate on the 14 megacycle band for radio-
telephony.” (In other words, something like
our Class-A requirements and special examination
is endorsed as a good idea for all American coun-
tries for 14-Me. ’phone.—EDb.)

“6. The amateur bands lately assigned shall
not be used for any type of broadcasting fixed
or mobile service.”

And then we come to the third-party message
section:

“Scction 9. Amateur Third Party Messages.

““Whereas the General Radio Regulations an-
nexed to the International Telecommunication
Convention of Madrid provide that unless modi-
fied by special arrangements between interested
countries amateur stations are forbidden to
transmit international communications emanat-
ing from third persons; and

“Whereas it is apparent that the community
of interest of the peoples of all the Americas
would be fostered by encouraging the exchange,
by amateur stations, without charge, of friendly
messages emanating from our citizens.

(Continued on page 64)
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De Luxe Battery—Operated Portable Stations
Field Sets Ulsed by the National Park Service

By R. D. Waterhouse* and W. C. Hilgedick**

adapted readily to our work. Th
good ideas here for the taking.—EDITOR

Although the portable set described in this article does not work on amateur frequencies, the circuits can be
is is truly emergency equipment, portable to locations where cars and storage
batteries cannot be taken. Its reliability has been proved by daily operation under adverse conditions. There are

O much interest has heen displayed in the
issues of QST on portable emergency radio
transmitter-receiver equipment that it was

decided to offer descriptions and data on the
latest type of National Park Service field set as a
contribution toward better portables. This set
was presented to two radio conventions during
the past summer, as well as to radio clubs, and
each time much interest was displayed in its
unique features.

The development of this specialized equipment,
started in 1928 with ’01A tubes and a battery
supply that would break the back of any mule.
Year by year the bugs have been taken out and
weight and volume reduced by the coérdination
of efforts of manufacturers’ development en-
gineers, telephone company

means of contact. During the 1937 Mississippi
flood these sets were in operation handling many
messages in the Memphis area on the levees, in
the boats, and in the offices of the operating
agencies. In Grand Canyon National Park one of
these sets furnished 100 per cent communication
on the Temple of Shiva climb. Another expedition
taking a two months’ geological survey trip down
the Colorado River through the deep narrow
gorges of the Grand Canyon from Lee’s Ferry to
Pierce’s Ferry set up one of these sets each eve-
ning and talked to the Park headquarters on the
South Rim. Communication was established and
reports exchanged each night except one—and
that was when the cook, who was not familiar
with the operation of the set, was the only man
left in camp. The maximum

engineers, University of
Washington Radio School,
and the National Park Serv-
ice engineers, until a set has
been evolved that has the
minimum of weight and bulk
possible for the output. Its
construction is such that ac-
cidental rough usage or -
handling does no damage, it
can be put on the air in five
minutes, and it works, even
in the hands of an inexperi-
enced operator. The output
isapproximately three watts,
and we are getting 100 miles
consistently.  However, our
usual set-up requires cover-
ing five to fifty miles, so it
can be seen that reliable com-
munication is obtained.
Asmany as 1600 men have
been maneuvered, fed and
equipped at a fire lasting
over a montbh, with radio
communicationservingasthe

tr ter an

THE COMPLETE.PACK SET

Containing a three-stage crystal-controlled
i dulator, and a four-tube

distance covered was 110
miles. Iehman Cave Na-
tional Monument reports to
Zion National Park, a dis-
tance of 200 miles, each
morning with this type of
set.

REQUIREMENTS

The requirements of a field
set, for our use are briefly as
follows:

1. It must be as light-
weight as possible because a
man going to a fire or on a
rescue party must not have
his speed hampered by a
heavy pack.

2. 1t must be complete,
including antenna and power
supply.

3. 1t must becompact and
easy to handle.

4. It must be sturdy and
able to take the knocks—
then work.

*Regional Engineer, Region
Four, National Park Service,

superhet receiver, all dry-batt
The antenna reel is on the raise 1
flat compartment at the bottom, into which the

5. It must utilize voice
tranamission so that any of
the personnel besides trained

operated.
cover. The

**Radio Fngineer, National cable is plugged, is a tray containing “A” ! 3
Park Service. and “B” batteries. radio men can operate it.
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6. It must cover frequen-
cies between 2400 and 3500
ke.

COMPLETE BET ASSEMBLY

Theset consistsof the trans-
mitter-receiver compartment
proper and three different
gizes of power supplies, which
are made up in two sizes of
battery trays that clamp to
the bottom of the set and a
separate heavy-duty battery
box. The larger of the battery
trays carries regular portable
batteries, the smaller holds a

set of very light-duty batteries
where extreme portability is
required, and the separate
box contains large-size bat-
teries where longer duration
of service is desired and where time has allowed
packing a heavy unit into the field.

The following tabulation gives the size and
weight of these various umits complete with
batteries. All units contain 180 volts B’ and 3
volts “A”:

1. Set with small tray—1714 by 6 by 1014
inches, weight 22 pounds.

2. Set with large tray—1714 by 6 by 13 inches,
weight 36 pounds.

3. Heavy duty box—20 by 15 by 10 inches,
weight 85 pounds.

The approximate length of service of each
supply is:

Larger battery tray:
Receiver on continuously. .......cec0eeenes 80 hours
Receiver on 6 hours perday............... 100 hours
Receiver on 3 hoursperday..........c0uue 110 hours
Receiveron 1 hourperday.......ocevuunne 120 hours

THE TRANSMITTER SIDE
The chassis is the same size as that for the r

lar metal box

. The
contains the audio transformers. The output is in the mcm:ty of three watts, on
frequencies from 2400 to 3500 kc.

Separate battery box:

Receiver on continuously......oo0eveeeenns 60 days
Receiver on 6 hours perday............... 75 days
Receiver on 3 hoursperday............... 90 days
Receiveron 1 hour perday........o0cueeen 150 days

No data were obtained on the amaller battery
tray because these batteries will give service only
for a short period, and should not be relied upon
for power for over one-half day’s continuous
service or two days’ intermittent service.

THE TRANSMITTER

The transmitter combines & crystal oscillator
and buffer in a single 19 tube, and uses a second
19 with the elements in parallel as a power am-
plifier. This is modulated by a 19 tube in Class-B
driven by a 1F4. The 1F4 provides sufficient
audio gain to permit operation of the microphone
without additional batteries besides that used
for the “A” battery supply. Bias for the 1F4
driver i8 obtained from the

power-amplifier grid leak, with
suitable filtering to prevent
r.f. feedback,

Unity-coupling plug-in coils
are used which cover a re-
stricted range of frequencies.
The picture may be confusing
on this point because the .in-
sulating cloth between wind-
ings extends below the coil on
top.

The output coil, L3, contains
a fixed condenser to give a
pi-section output for the “L”
antenna post. The value of this
condenser has been chosen to

THE RECEIVER SIDE OF THE CHASSIS

R.f. coils are in the can at the extreme right. Note the neatness of the wiring
iver is used y for *phone reception, no beat oscillator
is incorporated, but one could be mcluded readily in an amateur adaptation of

job. Since the r

the layout.

match correctly the antenna
on the reel.

The “S” antenna post is
connected to the high side of
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the output-tuning condenser through a series
condenser. This condenser has been adjusted to
match correctly a 500-ohm load such as the single-
wire-fed antenna recommended. However, the
circuit will match approximately any impedance
between 200 and 1000 ohms. An adjustment of
the series capacity, which is mounted directly
behind and below the p.a. meter, will provide
closer matching.

A side fone is supplied to the handset from the

output of the 1F4 through Rge. This serves as a
check on the operation of the speech section.

THE RECEIVER

The receiver is a conventional superheterodyne
with automatic volume control. A 1A6 tube is
used as a frequency converter to the intermediate
frequency of 465 ke.; a 1A4 tube as an intermedi-
ate frequency amplifier; a 1A4 tube as a second

(Continued on page 68)
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FIG. 1—COMPLETE CIRCUIT DIAGRAM OF THE NATIONAL PARK SERVICE PACK SET

C1—Oscillator plate tuning, 35-pufd. trimmer.

Cz, C3, Cy, Cs—0.01-ufd. paper.

Ce—Amplifier neutralizing, 35-uufd. trimmer.

Cr—Amp. plate by-pass, 0.002-u{d. mica.

Cs—Amp.é)latc tuning, 100-uufd. variable (Hammarlund
MC-100-S)

Cg—Amp. tuning trimmer, 70-pufd.

Cio—Antenna coupling, 70-pufd. trimmer.

Cu—Audio driver,bias filter, 0.1 pfd.

Cig—Buffer neutralizing, 35 uufd. trimmer.

Cia—Buffer tuning, 140-upfd. trimmer.

Ciu—Antenna coupling, 200-uufd. mica.

Ci15, Cis—Receiver tuning, 100 pufd. (Hammarlund

MCD-100-M).

Crr—?O-‘Z;fd. trimmers, in parallel with Cis and Cis. Not
_shown in diagram.

Cis—Oscillator vernier,515 pufd. (Hammerlund SM-15).

Ci9, Ca0, C21—0.01-ufd. paper.

Ca2, Ca0—0.1-pfd. paper.

Ca3—Oscillator padder, 0.001-ufd. mica.

Cz4y C26, Caz, C29—0.01-ufd. paper.

C28, Ca1, Caz—0.25-ufd. paper.

Ca28—0.001-ufd. mica.

Ca3—250-ppfd. mica.

R1—20,000 ohms, Y4-watt.

R2—10,000 ohms, 14-watt.

R3—3000 ohms, L4-watt.

R4—1000 ohms, Y4-watt.

—14 ohm.
Re—100 ohms each section (parasitic suppressor).
R7—30,000 ohms, l4-watt.

Rg—20,000 ohms, 4-watt.

Rg—100,000 ohms each section.

R10—150 ohms, V4-watt (bias resistor)

R11—2 ohms.

R12—50,000 ohms, 14-watt.

Riz, R17—20,000 ohms, Y4-watt.

Ri4, R19, R2a—1 megohm, 4-watt.

R15, R26—50,000 ohms, V4-watt.

Rie, R18, R20—5000 ohms, 14-ewatt.

R21—250,000 ohms, V4-watt.

R23—0.5 megohm, V~wvatt.

R24—10,000 ohms, 14-watt.

R2s—1 ohm.

L1, L2, La—Oscillator, buffer and amplifier plate coils;
constants depend upon band to be used. With re-
ceiving-type forms, dimensions for the tuning
capacities given canbe found from the chart in
the Transmitter Design chapter in the Handbook.
Primaries are same as secondaries, the latter being
wound over the former with a layer of insulation

. between.
L4, Ls—Oscillator and mixer coils. Standard coil sets may
be used for the purpose.
Ls—14 to 1 microhenry.
T1—$in¢le—button microphone transformer.
Te—Class B input transformer for coupling 1F¢ to 19.
Ts—Class-B nutiut transformer for 19. .
T4, Ts, Te—465-ke. i.f. transformers.
Swi—3-pole d.t. switch (Yaxley No. 63).
Sw2, Swz—S.p.d.t. toggle.
M1—0-50 d.c. milliammeter.
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The Construction of Television Receivers

Basic Circuit Details and a Preliminary Outline of Two Experimental Models

By Marshall P. Wilder,* WZKZL

television receivers. It must be

After an extended period of experiment, Mr. Wilder pr

us with preli y details of two very practical

'mitted that even the simpler circuit is quite a fearsome affair, and it is obvious
that a full understanding of the function of the various components will be possible only after care[ul study.
The material has been prepared on the assumption that the interested reader has already made a clo.

of the previous articles in this series and that he is familiar with modern high-frequency veceiver practice.

se study
—EDITOR.

made to describe a television receiver

that, once built, would work. Now that we
have covered all the important circuit consid-
erations and now that there is a good possibility
of television signals being available, we can pro-
ceed to fulfill that promise.

In order to cover the subject adequately, the
constructional details of two separate receivers
will be given. Both of these are experimental
assemblies and while they are both capable of
effective operation, it is not suggested that they
represent perfection. They are so arranged, how-
ever, that general experimental work is made
readily possible. The first receiver is a relatively
simple one employing straight r.f. amplification
of the signal and a three-inch cathode-ray tube
electrostatically deflected. The second receiver is
actually & modern high-fidelity unit using a
superheterodyne r.f. section and a viewing tube

*55 Kendall Ave., Maplewood, N. J.

Q.T the beginning of this series, 2 promise was

in which electromagnetic deflection is employed.
The simpler receiver will doubtless have the
greater appeal. The picture is, of course, quite
small and the available definition will be only
fair. However, it is our belief that once a picture
of some kind is resolved, the fascination and chal-
lenge it presents will quickly lead to more sim-
plification and refinement until a truly worth-
while receiver results.

From the photographs of the t.r.f. receiver it
can be seen that the apparatus is divided into two
units: one containing the power supplics and
sweep circuits; the other including the r.f. ampli-
fier, the video amplifier and synchronizing sepa-
ration circuits and the cathode-ray tube itself.
The r.f. end of this receiver consists of three
stages and a diode detector. This is followed by
two stages of video amplification and the double-
diode synchronizing impulse separation circuit.
The sweep circuits are of the multivibrator type,
a single tube of the double-triode type being used

THESE TWO UNITS COMPRISE THE SIMPLE T.R.F. TELEVISION RECEIVER

A three-inch cathode-ray tube provides an inexpensive viewing device and the remaining equipment has been re

duced to a practical minimum. Power supplies and swee

circuits are on the left chassis, the r.f. amplifier, video

amplifier, sync. separator and c.r. tube being on the right-hand chassis.

April, 1938

23



HOTrmer Jorcoupiing L4 to 1Jy.

1851 1851 1851
L L S L, :?", /M@F Ty (_‘45“18
gl
R 4 Cs S lco
‘ R y Rof B T° % Rk £
S P | BT Teitel) TET LaglTET
> g o
Ry Ry [ R"§ Ci2 =
Ce = T 1H co = T it Cu
S e B A SN 1 S S i
= = 3 3R, Ry s = :R“ R = 3R¢
Cr,, " [ [ 1 F +300
L W —°

FIG. 1—CIRCUIT OF THE R.F. SECTION OF THE T.R.F. RECEIVER

Ri, Rs, Ris, Rig, Ra2a—
60,000 ohms.
, Re, Rio, Ris, Rao, Ra4,

R26~2000 ohms.

Rs, R11, Rie, R17, Res, Reg—
5000 ohms.

R4, Ry, R4, Ris, Ra1, R2s—
160

ohms.
Rs, Ras—10,000-0hm va
riable.
Rz, Ri2, R22—.25 megohm.
Ra7—15,000 ohms.
Rso——ZO0.00D ohms.
Rao, Ras—25,000 ohms.
Ra1, Rs4+—50,000-0hm va
riable.
R33—30,000-0hm variable.
4,  Rer, Res—100,000
ohms.
Ras—100,000-0ohmvariable.
Rse, Ras, R4, R41, R4a—.5

megohm

Ra7, {ias—l-megohm varia-
€o

R4s, R44—1 megohm.

Ry, Rso—2500 ohms, 5-watt.

Rs1—500 ohms.

Rsz;; 150,000-ohm varia-

e.

Rg3—10,000 ohms.

All resistors are I. R.

Ci, C4, Ca, C7, Cy, C1o, Cm.
Ci4, Cis, C17, C18, Ca1,
C24, C26 and C30—0.01-
ufd. mica.

Ca, Cs, Cs, Ciz—15-ppfd.
max. air.

Cs, Cu. C37—-0.0001-yfd.

Cus, Cse. Cas—0.001-pfd.

Cro, Lzs. Cso—-&yfd. elec.
trol

Cao, 25—50-/,¢fd. electro-

Iytic.
Ca2, Ca1—0.1-ufd. paper.
Ca7—0.0015-pfd. mica.
Cag, C29—1-pfd. paper.
Caz—0.1 -l.tfdu 1000-volt.
Cas, C34—0. OOLyfd. mica.
Cag—0.2-ufd. paper.
C4p—0. Ol-pfd- paper.
Cu1, Ci2—0.5-pfd. paper,
1000-volt.

Cy3, Cu—16-pfd. electro-
Lytic.

Ly, Lg, L3, Ly—6 turns 3¢'*
inside diameter No. 14
wire with turns spaced
114 times wire diameter.

L5——'i‘30 henrys, Kenyon

153.
Le—1 000 henrys, Thor-
darson T29C27.
L7--2000  henry: .v. two
Thordarson T29C27 in

I.c—loo " henrys, Kenyon
‘T155.

Lo.hl.xo. ;

enrys (one
National R-
with approximately 9
feet of wire removed
fromt at pie).

Ch.—25 henrys.
R.F.C.—30 turns on V”
bakelite rod, No.

wire.
Ti1—Kenyon T-208.
T3—Kenyon T-206.

L11—?75 micro-
ie of a
00 choke

vision is made for cen-
tering the pattern on
the cathode-ray screen
by adjustment of poten-
tiometers included in the
power pack. There are
no controls for the am-
plitude of the swecp
voltages since with the
constants given, the
sweep amplitudes are
such as to fill substan-
tially the whole screen
and to provide approxi-
mately the proper aspect
ratio. Controls for focus
and grid bias of the
cathode-ray tube are pro-
vided in the high-voltage
power supply unit. The
power supplies are built
a8 a separate assembly
not only to facilitate
experimental work but
to avoid distortion of the
image on the cathode-
ray tube which would
result should the tube be
close to the fields gen-
erated by the power sup-
ply transformers.

Since both receivers

in each. Two high-voltage supplies are made
available—one for the cathode-ray tube and the
other for the sweep circuits and the receiver
proper.

The cathode-ray tube used may be a National
Union Type 2003 or the new RCA Type 906.
Both of these three-inch tubes employ electro-
static deflection and the electron gun has been
designed so that a small enough trace can be ob-
tained to effect a reasonable job of resolving the
complete 441-line picture. With the voltage sup-
plied by the power supply specified, sufficient
brilliance will be obtained
to produce & fairly bright
picture in a darkened room.
The image is, of course, en-
tirely unsuited for demon-
stration to the lay public
but is adequate for experi-
mental work. No provision
has been made in the re-
ceiver for d.c. restoration
to set automatically the
average brightness of the
picture. It has been found
that manual adjustment of
the picture brightness is
ratisfactory for a simple
receiver of this type. Pro-

G6H6G or
955 as diode

FIG.

IMPULSE

+300 0—

were completed immedi-
ately prior to the release of the new RCA 1851
steep-slope pentode, it was necessary to use the
British tubes of that type. Also, a British low-
resistance diode was employed as a detector. 1t
will be noted that the new Type 1851 is specified
in the r.f. and video amplifier circuits and that a
955 or a 6H6 is specified for the detector. The
normal pentode receiving tubes are incapable of
providing sufficient gain and it will be found that
the use of the steep-slope pentodes is really es-
sential.
Reviewing the circuits of the power supply and

D 1o 6rid of
CR.Tube

6Hé

Rae

ey
¥

WWA—WW

Ry

2--THE DETECTOR, VIDEO AMPLIFIER AND SYNCHRONIZING

SEPARATOR OF THE T.R.F. RECEIVER

For constants see under Fig. 1.
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sweeps for the t.r.f. receiver, we find that
the general arrangement is quite similar to
that already described in previous articles.
As is normal practice with cathode-ray
tubes using electrostatic deflection, the
positive of the high-voltage supplies is
grounded. This means, of course, that the
focusing and grid-bias control, together
with the grid itself, are ‘“hot’’ with respect
to ground. It will be noted that the cou-
pling condenser from the output of the video
amplifier to the cathode-ray tube control
grid has a rating of 1000 volts for this
reason. The 300-volt supply for the re-
mainder of the receiver follows conven-
tional practice. The sweep circuits are very
similar to those described in the February
issue of QST except that, in the actual re-
ceiver, the double-triode 6F8G is used in
place of the pair of 76's.

The r.f. portion of the receiver uses three
Type 1851 tubes as straight r.f. amplifiers.
The circuit arrangement is quite similar to
that commonly used in the usual r.f. am-
plifier for an ultra-high-frequency receiver.
The most important difference is in the use
of loading resistors across the four tuned circuits
to permit the amplifier to pass a sufficiently wide
band of frequencies. The circuit comprising the
detector, the video amplifier and the synchroniz-
ing impulse separator follows very closely the ar-
rangement described in the January issue. One
minor difference is that instead of using a triode

SHOWIN G THE R.F. SECT ION OF THE SIMPLE RECEIVER

hat

t of the tubes permits very

l arran

‘The so
short plate to-grid wiring. Each stage is tuned separately in order
to avoid mechanical complications.

phase inverter to feed the synchronizing impulse
separator, the input to that section is derived
from the plate circuit of the first video tube.
Since it is impractical to present at this time
the complete description of the assembly and,
more particularly, the adjustment of the various
sections of the receiver, we shall pass to a review

76 300v.+0F
R.Fand video
sections

B C
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FIG. 3—THE SWEEP, POWER SUPPLY AND CATHODE-RAY TUBE CIRCUITS OF THE T.R.F,
RECEIVER

For constants see under Fig. 1.
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VERTICAL

R11—100,000-0hm variable.
R12—10,000-0hm variable.
R13—35,000-0hm, 14vatt.
R14—50,000-0hm variable.
R15—10,000-0hm variable.
R16—50,000-0hm, 1awatt.
Ri7—.5-megohm, l-watt.
R18—100,000-0hm variable.
Ri19, R2g—.5-megohm, half4vatt.
Ra21—10,000-0hm variable.
Rag—250-0hm, 1awatt.
Ra3—1000-0ohm variable.
R24—35,000-0hm, l-watt.
R25—25,000-0hm, 1-watt.

o+30ov.  C1, C2—.002-ufd. mica.
300v Ca’—.l-nfd. paper.

C4—.005-yfd. mica.

WA

T Cs—.001-ufd. mu:a.
ol ke Ci0Lufd. pa
= Cr=—25-pfd. 50—volt electrolytic.

\& Cr—.25.fd. paper.
Cyp—.8-ufd. 4504:01: electrolytic.
Cro—-. 005 fd. mica.
(éu S-p, f paper.
2 .
Ci3, Cu—25-pfd. 50»volt electro-
Iytic.
C16—.0005-ufd. mica.
C16—S8-ufd. 450-volt electrolytic.
Tx-—-Low' frequency deflection

WWV

HORIZONTAL

FIG. 4~~THE SWEEP CIRCUITS FOR THE SUPERHET RECEIVER
R7, Rg—2000-ohm, 5-watt.
Rg—250,000-0hm variable.
R10—25,000-0hm variable.

R1, Ra—I1-megohm variable.
» Re—4000-0hm, 1-watt.
Rs, R¢—100,000-0hm, 1watt.

of the basic elements of the superheterodyne re-
ceiver. It is suggested that the reader should
study all these circuits very closely in conjunc-
tion with the explanation given in previous arti-
cles. Absolute familiarity with the circuit ar-
rangement and the function of its components is
an essential before successful construction or
adjustment can be hoped for.

To provide a preliminary description of the
superheterodyne receiver, two photographs are
given together with the circuits of the power

coupling transformer—Ken-
yon T112. )
Ts—High-frequency deflection
transformer—Kenyon TI111
or R.C.A. No. 9836.
Coke—Kenyon T700 or R.C.A.
No. 9831.

supplies and sweeps. In the first photograph of
this receiver the video amplifier and sweep cir-
cuits are on the left-hand chassis. The five tubes
on the right-hand side with the two output trans-
formers are the magnetic sweep generator tubes
and coupling transformers. Along the top of the
receiver is the cathode-ray tube with the mag-
netic deflection yoke in position on the neck of
the tube. This mounting is convenient for apply-
ing sweeps and modulation but the equipment
must be treated with considerable respect because

THE ADVANCED SUPERHET-TYPE TELEVISION RECEIVER
A magnetically-deflected viewing tube is used. Below it are to be seen the sweep circuits and video amplifier. The

low~voltage power supply is at the right.
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A GENERAL VIEW OF THE SUPERHET-TYPE RECEIVER

‘The chassis at the right contains the high-voltage supply for the c.r. tube. The r.f. section of the receiver is immedi-

ately to the right of the c.r. tube.

of the all too-readily available high-voltage anode
tap. The sweep output socket is on the left and
the power supply socket on the right. The seven
controls near the sweep tubes and four controls on
the front of the chassis are for controlling the
sweep circuits. Experience in handling these
controls will soon indicate which can be left
alone and which must be adjusted more or less
frequently to provide proper synchronizing. The
two controls on the left are for setting the po-
tentiometers in the synchronizing impulse sepa-
ration circuit so that both the high- and low-fre-
quency synchronizing impulses can be separated
from the complex picture signal.

The two 6H6’s are the d.c. restoring diode
(on the left side) and the synchronizing impulse
separation tube. The 6Gb5 is the triode amplifier
following the d.c. restoring circuit and feeding
the 6H6 .impulse separator. The video
amplifier is directly behind these three
tubes. One tube is mounted in the nor-
mal manner and the next inverted. In-
version of one tube with respect to the
other facilitates wiring and greatly
shortens all leads from grid to plate.

It might be mentioned that high trans-

conductance pentodes should never be

in precise adjustment of the sweep voltages.

The details of the r.f. end of the superhetero-
dyne receiver will be given in the next article
together with a complete description of the assem-
bly and the adjustment of both receivers. How-
ever, it might be mentioned at this point that the
r.f. arrangement consists of two stages of straight
radio-frequency amplification followed by a
heptode mixer tube and four stages of intermedi-
ate-frequency amplification. These are followed
by the usual diode detector, two stages of video
amplification and a synchronizing separator.

Both of these receivers have been given a pre-
liminary test but since transmissions have been
80 Scarce up to this time it is entirely probable
that some minor modifications will be indicated
when the opportunity is had, for further ex-
periment with the equipment.

operated horizontally because of the

extremely small spacing between grid ‘so

and cathode.

To the right of the receiver is the
low-voltage power supply which pro-
vides filament and plate voltages for
the receiver proper and sweep circuits.
The high-voltage power supply for the
cathode-ray tube is also shown.

The diagram of the sweep circuits for
this receiver will be seen to differ con-
siderably from those described in the
February issue. The number of tubes
has been cut from eight to five and
the number of controls increased to aid

2650
A 879
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Tz—Kenyon T244.
‘T4—Kenyon S7038.
Ts—Kenyon S7039.
Li—Thordarson T29C27.
Lz, L3—Kenyon T151.

FIG. 5—POWER SUPPLIES FOR THE SUPERHET-TYPE TELE-

VISION RECEIVER
Cie, (iw;lswfd. 450-wolt elec-

trolytic.
Cis—1-ufd. 4000-volt.
Ci19—0.1-ufd. 4000-volt.
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Modernizing the 56-Mc. Transceiver

Crystal Control With Non-Radiating Receiver

By A. S. Burke, W3VR,* and T. Leaf*

RYSTAL-CONTROLLED transmitters on

56 Mec. are not only desirable but rapidly
becoming a necessity. They are desirable
because tests have proved that the concentration
of power resulting from the improved frequency

A TOP VIEW,SHOWING THE COMPLETE
LAYOUT

transceivers are highly useful pieces of equip-
ment, especially for portable or portable-mobile
operation. Constructional details are presented
herewith for building & modern transceiver,
the transmitting section of which is crystal-
controlled and the receiving section of which
is of the non-radiating, type, thus eliminat-
ing the undesirable features of the older type
units. The transmitter is always on the same
frequency regardless of receiver adjustments and
you know what that frequency is. The signals are
atable and can be copied on even the most selec-
tive superheterodyne receiver. The power output
is sufficient for highly-satisfactory operation as a
fixed unit in the station when operated from an
ordinary power pack, and on the other hand for
portable operation the power-supply require-
ments are within the capabilities of small vibrator
units or dynamotors.

The circuit, shown in Fig. 1, follows standard
practice. An RK34 is used in the transmitting
portion, with one triode section as the crystal
oscillator, using a 28-Mec. crystal, and the second
section as a doubler-amplifier on 56 Mec. The
second section is modulated by a 6F6 pentode.
Using a single-button microphone, more than

The 6F6 and its input transformer and
outputchoke are in the foreground. The crystal
is between the 6F6 and RK-34.

stability permits reliable communica~
tion over greater distances. The neces-
sity arises from the fact that increasing
commercial and government occupancy
of frequencies on each side of our 56-
Mec. band, as pointed out in the editorial
in December, 1937, QST, will not tol-
erate the out-of-band operation which
can occur so easily when self-excited os-
cillators are used.

The use of crystal-controlled equip-
ment on 56 Me. also permits the utiliza-
tion of more sensitive superheterodyne
receivers, which again helps to increase
the effective working  distance jof the
transmitter.

One of the most conspicuous offenders
in the way of out-of-band operation on
56 Me. is the ordinary transceiver, with

its self-excited oscillator and ever-chang-
_ ing transmitting frequency. However,

*General Engineers, 2241 Garrett Road,
Upper Darby, Pa.

A VIEW OF THE TRANSCEIVER FROM THE RECEIVER SIDE

The receiver section proceeds from the panel towards the back of
the chassis along the near edge. The circuit mounted on the vertical
shield is the transmitter output tank.
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ample audio gain and power are available for
100 per cent modulation of the amplifier.

The receiver section uses a 6C5 tube in a self-
quenched superregenerative detector circuit, with
a 6K7 tuned r.f. stage to eliminate radiation and
increase selectivity. A band-spread of approxi-
mately sixty divisions on a 100-division dial can
be expected with tuning capacities and induc-
tances as given. All parts are standard and readily
obtainable.

The entire unit is constructed on a 7 by 9 by.

2-inch metal chassis with a 7 by 10-inch front
panel. The assembly will fit into a standard metal
cabinet. Looking at the rear view, the transmitter
portion of the unit is constructed on the right end
of the chassis and the receiver portion on the left
end, while the combination modulator and audio
amplifier is located in the foreground near the
transmitter components. The two tuning con-
densers for the transmitter are mounted on the
vertical metal partitions on each side of the RK34
tube, the oscillator condenser at the right and the
doubler condenser at the left. These partitions
act as shields between the two tank circuits, and
at the same time permit convenient mounting of
the tuning condensers and coils for short plate
leads to the RK34. The coils are mounted directly

RK34

on the tuning condensers and are made of No. 12
bare wire. All r.f. leads should be extremely short
and all r.f. ground returns connected to one point
on the chassis.

The arrangement of the various parts becomes
clear from a comparison of the circuit diagram
and photographs. The microphone and speaker
Jacks are mounted on the rear chassis edge, as are
also the midget stand-off insulator which serves
as an antenna post, and a four-prong socket to
which the power-supply connection plug is
brought. The two tuning condensers in the re-
ceiver section are ganged through a midget flexi-
ble couplmg, the interstage coupling condenser,
C13, is mounted directly on . The antenna-
coupling and r.f. trimmer condensers, C's and Chp,
are similarly mounted on Cy. Cs and C}3 should be
adjusted for optimum performance when a
signal is being received.

It will be noted that a comparatively high-C
oscillator tank circuit is used in the transmitter.
This is desirable for maximum power output and
maximum stability. The output of the transmitter
is a little over three watts, but since it is crystal-
controlled the results are comparable to- those
obtained from 10- or 12-watt self-excited trans-

(Continued on page 68)
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FIG. 1—CIRCUIT DIAGRAM OF THE CRYSTAL-CONTROLLED TRANSCEIVER

Ci, Cs, Ce—0.005-ufd. midget mica.
C3—0.002-pfd. midget mica,
Ca—75- m:/‘ mzdget variable (Card-

R-75-AS).
C4—35-ppfd. m(dget variable (Card-
ell ZR. S).

C17—10-uf

Cr—0. 001 -ufd. midget mica.

Cre—0.001-ufd. midget mica.
zf 25-volt electrolytic.
C18—0.25-pfd. 400volt paper.
Ci9—0.01-ufd. 400volt paper.
RFC1—2.5-mh. r.f. choke.
-35-A RFC3—R100 choke (Natlonal).
R1—400 ohms, 104w

L1—Gturns No. 12, diameter 34 inch,
spaced wire diameter.

Lg—4 turns same as L1.

L3—7turns No. 14, diameter V& inch,
spaced wire diameter.

L(—56-Mc. receiver coil (Sickles No.

att. 1203).

Cs, Cuo, l':ii';ﬁf‘ ég;" trimmers Rs—30,000 }:)hmx, 2-watt. Tx—Trtzln(sceiver li?tptl‘; ;msfonncr
hay R3—1500 ohms, l4<wvatt. enyon KA-

Co, Cll(cif;l::/fc % z’;‘é‘;x’zs‘;aﬁable R4, Rs— 1001006 ohms, 15-watt. CH—30-henry, 70-ma. choke.

Cr1, C12—500-pufd, midget mica. Reé, R7—50,000 ohms, 1-watt. Switch—4-pole double-throw (Yax-

C15—~—100-ppfd. midget mica. Rs—450 ohms, 10-watt. ley 3242)).
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“You Said a Mouthful”

By Lawrence E. Hauck,* W9CYV

ACK in February, 1937, QST carried, on page

21, the following meaty piece: “WOHHT

tunes his transmitter by holding his tongue

to the antenna lead!” The thing has stuck in my

crop ever since. That certainly was a tasty dish

to set before the kink trier-outer! As a matter of

fact the late Prof. Bernie Tonsiloff, instructor in

physics at the Squirtkill School on the Hudson,

always advocated using various parts of the hu-

man anatomy as r.f. indicators! To quote from
Prof. Tonsiloff:

“Touching the tongue to the antenna binding
post is really equivalent to hooking & dummy an-
tenna to the transmitter! It is the only known
method of matching the impudence of the final
tank circuit with the impudence of the operator!”

To mouth a few practical applications, we find
the tongue as an r.f. indicator quite useful for
(1) testing the efficiency of the feeder system,
(2) loading the final tank circuit, (3) neutralizing
the stubborn amplifier!

It is regrettable that Prof. Tonsiloff never lived
to experiment with the two latter possibilities.
After much success in detecting r.f. leakage in
various lead-in wires, the professor was acci-
dentally dispatched to another world while con-
ducting an experiment in his classroom. He was
illustrating the electrolysis of saliva, using his
tongue as cathode and his gold dental-work as
anode, when a surplus accumulation of hydrogen
in his sinus passages ignited and blew out his
brains. Otherwise the experiment was a success.

To get back to this r.f. tasting business, there
is scant need for buying expensive instruments
when, with a little practice, the average ham can
taste the output of his transmitter. Try loading
up the final tank circuit with your tongue clipped
on the hot end—or the cold end if you prefer.
Just a matter of how you like it—hot or cold!
Yum-yum, you can almost taste the currents in
it. Maybe your transmitter is a push-pull affair.
Try tasting the center tap of the tank coil. If
the circuit is out of balance, one eye will fly shut
and the ear on that side of your head will glow
to & blushing red! Simply tune up by watching
your eyes resemble the Roman numeral twenty!

For the lads who don’t care for sissy games
there is always the stubborn amplifier to tongue-
tie—as neat a neutralizing trick as has been de-
vised for those who relish baked-tongue! Just
take a firm grip on the plate terminal and try
tasting the difference that effervesces from the
grid post! You’re right! It’s toasted, and you
can taste the difference! The grid to plate capac-
ity is then measured only by your capacity to

* 435 East 4th St., Newton, Kansas.

take it! When you finally absorb all of the r.f. and
none remains in the circuit, it is high time to
call the thing neutralized and walk away. It may
be necessary to leave a portion of the tongue stuck

. on the grid terminal if you leave in a hurry.

Ouch! who tharted this thasting bithnith any-
way! My thung hurth thow bad now I muth
theece thith dithcourth. Thee you later and beth
theventy threeth!!!

& Strays g

I gave Tommy, the junior op at my station, a
bum switch. Being of a mechanical turn of mind,
he promptly proceeded to build a transmitter and
receiver around it. They were made of cardboard,
but had dials and pilot lights, meters, and vent
holes, and had a real honest-to-goodness switch!

The next day Tommy met me at breakfast with
his face wreathed in smiles, and said, ‘“Russ, gee
did I ever have a swell QSO with a VK this
morning. It lasted one hour and five minutes.”

‘“That’s fine, son; I can’t do that well.”

“But Russ, there is one thing wrong with the
rig,”” he said, “the receiver doesn’t work very
well. I wish you would go down town and buy me
a whistle so I can have some heterodynes in my
receiver, like yours.” -—W9RNX

A VIEW OF THE PUSH-PUSH 56-MC. DOUBLER
USING THIRD-HARMONIC PLATE TANK CIR-
CUIT OF FEB. QST, PAGE 45

‘The photograph was received too late for publication
in the February issue.
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Shock-Proofing the Transmitter

A Novel Tank-Circuit Arrangement and Miscellaneous Suggestions for

Reducing Danger of Injury from High Voltages

By L. C. Waller, W2BRO*

EVERAL years ago, shortly after my wife
had had the misfortune to acquire me, I was
operating a breadboard-type transmitter on

14-Mec. ’phone, using two 800’s with a 1250-volt
supply. The 800’s were series fed, which nearly
proved to be my downfall. With the carbon mike
(using a grounded metal frame and handle) in my
left hand, I very cautiously pushed my “modula-
tion indicator” (a thermogalvanometer with a
one-turn pick-up loop) a little closer to the plate
tank coil of the final stage to make it read a bit
higher. Using only the tip of my right-hand
index finger as a ‘“pusher,” I carefully watched
to see that the loop did not touch the copper-
tubing tank coil. It didn’t, but the metal case of
the meter brushed against the shaft of the
near-by single-section tank condenser. The full
1250 volts thus passed through my body from
arm to arm. The feeling, for the benefit of those
hams who haven’t yet suffered the experience,
was as if a (Gargantuan giant had struck me
squarely on the top of the head with a 20-pound
iron maul. Momentarily I was unconscious, but
the first violent, muscle-breaking, nerve-shatter-
ing shock broke the slight contact and I regained
consciousness just as I was about to tip over
backwards in my chair. Perspiring all over like a
cotton-picker on a July day, 1 felt weak and
numb. The mike was scattered in various pieces
over the floor. I had thrown it down so hard that
most of the springs were decoupled and the mike
head was out of the frame.

I never thought such an accident could pos-
sibly happen to me. For was 1 not a radio engineer
by profession, had I not been an active amateur
since 1922, had I not constructed every section
of the transmitter, had I not had years of experi-
ence with both amateur and commercial trans-
mitters employing high-voltage tubes? No, ac-
cidents like that could only happen to novices, to
fellows who weren’t very sure just what it was
all about anyway. Phooey! To all brother hams
who are similarly positive that they too know
too much about their apparatus to make precau-
tions essential, I say phooey, bosh, and tommy-
rot! The ‘rattlers” will get you sooner or later
if you don’t take care. In this business, an ounce
of prevention is likely to be better than all the
cure in the world. The most insidious feature of this
ever-present danger 18 that, after such an expertence,

¢ 57 Monona Ave., Rutherford, N. J.

we hams tmmediately proceed to continue opera-
tion without doing one little thing in the interest of
safety.

To attack any problem scientifically, it is well
to review the problem, the known factors and, in
this case, the solutions or partial solutions that
others have offered. Unquestionably, the big
commercial companies have found the best an-
swer theoretically. That is, of course, the complete
enclosure of all high-voltage apparatus in strong
cages equipped with multiple interlocks so that
no access to the apparatus can be secured without
the primary circuit of the high-voltage supply
being opened, and kept open, until the doors are
again safely shut and locked. Even then, one
interlock switch is no positive guarantee of

™~
Input g .

......

113

2 \‘ Heavy
s /nsulated wire

+

FIG. 1—-SHOWING THE USE OF ‘“CONCENTRIC
FEED’”’ TO KEEP HIGH D.C. VOLTAGE OFF THE
PLATE TANK COIL AND TUNING CONDENSER

C) 0.002 pfd., rated at two to four times plate volta%e;
Cz 0.002 ufd., rated at one to two times plate voltage. In
many cases C1 and Cz2 may be omitted.

safety. History demonstrates that interlocks are
not infallible.

So what? Let us first consider the main possible
sources of danger. They are:

(A) The power supply itself, including the
filter components and the rectifier filament
transformer.

(B) Any r.f. stage using a high-voltage tube,
especially the final amplifier.

(C) The modulator and associated equipment,
in 'phone transmitters.

(D) The antenna circuit, where the antenna
coupling system may be such as to allow it,
accidentally or otherwise, to receive the high
d.c. plate voltage.
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(E) The keying circuit in telegraph transmit-
ters, where the keying is done in the cathode
return to ground (the high voltage is across the
key contacts through the series resistance of the
keyed tube).

(F) Other places you and I may not think of.

Asregards (A), the power supply, the following
ideas are conducive to longevity:

(1) Place a rectangular, box-like cover over the
rectifier tubes. This can be made of a few pieces
of wood for a framework, the latter covered with

(4) Use twin red pilot lights (two in parallel)
wherever their use might help to warn the oper-
ator that the high voltage is on—especially where
he cannot see the rectifiers’ glow. Both lights are
not likely to burn out simultaneously, if our hero
is worried about that angle. The lights should be
(nperated from a small transformer whose primary
is permanently connected across the primary of
the high-voltage supply, so that they go on
together.

(5) Make all high-voltage leads, d.c. and a.c.,

as maccewble a8 possible,
and insulate all terminals

. by means of bakelite cover
J- strips or, if nothing else,
with a heavy wrapping of

thput

T Outout rubber and friction tape.
o “put  {Jge nothing but heavily in-
T sulated, high-voltage wire

FvYVWA'W

for all dangerous leads.

in most cases, and is worth
the extra expense if one
considers it as life insurance.

% Auto ignition cable is fine
4

Ly Ly

(6) Leave no secondary
terminals of high-voltage

transformers unprotected.

They can always be taped

_3 Output OT covered. Always use
3 rubber tape first, in gener-
W—-— ous quantity, and then

friction tape. The treat-

ment depends entirely on

the transformer terminal

B 1+
FIG. 2—(A) THE USUAL CIRCUIT FOR A PUSH.
PULL AMPLIFIER AND DRIVER

(B) The concentrlc-feed circuit, L1 is wound inside
L3 and Lg inside Lq.

heavy copper screen such as is used for windows
in a house. The box should clear the tubes by at
least one inch on all sides and by about two inches
at the top. It should be fastened firmly, by hinges
or otherwise, to the base, so that it cannot be slid
about. Ground the copper screen, which may help
to eliminate r.f. hash disturbances due to the
electrostatic shielding effect. This precaution
should keep “Junior” from poking his hands
around the rectifiers. The screen allows ample
ventilation for the tubes. The tube leads can be
brought through heavily-insulated wire under the
box, by means of a cut-away.

(2) Use mercury-vapor tubes wherever pos-
sible, even on the low-voltage supplies, because
their blue glow gives a nice visual warning when
any current is flowing.

(3) Use a bleeder resistor across all h.v. sup-
plies, both to make the mercury-vapor rectifiers
glow when there is no tube load, and to discharge
all filter condensers. A condenser jolt may be fatal.

design.
Next, I skip to (C), the
modulator and associated
equipment. The procedure should be similar to
that for the power supply. Cover the tubes with
a suitable screened box. Use h.v. cable for all
dangerous leads. Adequately tape or cover all
wiring joints, output transformer terminals, mod-
ulation choke terminals, etc. Use bakelite-case
meters for all high-voltage plate circuits. In ad-
dition, if the meter is panel-mounted, place a
clear glass plate over its entire face, so that even
the ‘“zero-adjust” screw can’t be touched. The
glass-plate cover should be used even tor bread-
hoard layouts.

As to point (D), the antenna coupling circuit,
it is taken care of automatically by the answer to
(B), which is to come later. In other cases, the
use of a well-insulated link coil coupled to the
voltage-minimum point on the plate-tank coil
will be satisfactory. Another link coil can then be
used to couple to the tuned circuit associated with
the antenna or feeders; ordinary twisted lamp
cord or EO-1 can be used between the two low-
impedance links. This system has several other
advantages, one of which is that it will readily
take power from a balanced tank circuit, with
either single or push-pull tubes. It also minimizes
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harmonic radiation, electrostatic coupling, and
final-tank detuning with load variations.

Next, we come to point (E), the keying circuit.
if the keying is done in the cathode return to
ground, an ordinary key should never be used
directly, but only in conjunction with a keying
relay. A terrific jolt can be obtained across the
key contacts when the key is open, through the
series resistance of the keyed tube, if the key is
directly in the cathode circuit. The keying relay
should be used, or else keying should be done by
some other method which is not so dangerous.
The A.R.R.L. Handbook covers this subject ade-
quately (name an amateur radio subject it
doesn’t cover!).

And now, if you have had the patience to read
this far, we come to point (B), the r.f. stages.
These are the most dangerous of all points consid-
ered and, unfortunately, the most difficult
animals to de-tooth. It is this problem which has,
for the most part, defied even amateur ingenuity
to date.

The writer started with a simple sketch of an
r.f. power amplifier, using a single tube for sim-
plicity’s sake. The plate tank coil and the tuning
condenser are obviously the components about
which we have to worry most. How, then, are we
to remove the d.c. plate voltage from these parts
and still get it to the plate of the tube? Two facts
are evident—-the plate must have its d.c. voltage,
and the tank must have its r.f. voltage from the
plate. 1t looks almost as bad as the old static
problem did for many years—separ-
ating the black sheep from the herd,
ete. Of course, parallel-choke-and-
condenser feed is an old stunt, and
does the trick well enough for low-
power, single-ended stages. It can
be used for medium power too, if a
special, high-quality, well-designed
r.f. choke is available (which it
usually isn’t). Also, the idea of the
r.f. choke is not so hot when one
considers push-pull stages, espe-
cially stages handling appreciable
power. The chokes may unbalance
the stage, cause a loss of r.f. power,
ete. After a few minutes of puzzling,
the writer remembered the old co-
axial oscillator stunt, and the
co-axial input-coupling idea. Hence,
the ‘‘concentric-feed”’ circuit of Fig.
1 was immediately evolved. The
figure is self-explanatory. The plate
coil is made of large copper tubing,
the inside diameter of which is big enough to take
a heavily insulated wire. The wire itself can be
very small, but the insulation must be excellent.
The plate gets its d.c. voltage and current
through the center-wire, and the r.f. tank circuit
gets its r.f. through d.c. blocking condenser ;.
The by-pass condenser C’3 is not usually necessary,

FIG.

3—-SHOWING A
METHOD FOR MEASUR-
ING PLATE CURRENT OF
EACH TUBE IN A PUSH-
PULL AMPLIFIER

but it will help to hold the lower end of the d.c.
coil at zero r.f. potential. Even C; was found
unnecessary in the 14-Mec. stage in which con-
centric feed was actually tried by the writer,
although it may be required at lower frequencies.

The concentric-feed arrangement not only
keeps the d.c. plate voltage off the tank circuit
but also allows the rotor of the tuning condenser
to be connected directly to ground, or to chassis.
Its main disadvantage is that the coils are a bit
more trouble to make and do not lend themselves
quite 80 easily to plug-in design. Coil-shorting
schemes are just as practical, however, since
shorting the outer coil effectively shorts the same
portion of the inner coil at radio frequencies.

The construction of the coils is not very diffi-
cult if the copper tubing is large enough in com-
parison with the size of insulated wire that must
be used. The inner wire should be pulled through
the tubing by means of a small iron wire, the
latter being pushed through first. The tubing
should not be wound into a coil, of course, until
the insulated wire is in place. Terminals or plugs
can be soldered to the ends of the outer tank coil
for mounting either on stand-off insulators or in
jacks. The coils can be made 100 per cent plug-in,
but a special coil base will be necessary with two
extra pins for the inner coil.

The concentric-feed idea can be applied with
even greater advantages to a push-pull stage. In
this case, the d.c. wire must be pulled through an
elongated hole cut in the center of the copper-
tubing coil, for connection to the
positive high voltage.

Wishing to change my final stage
from one 806 to push-pull 806’s, I
drew up the usual circuit of Fig. 2A.
This is a rather clumsy, bulky ar-
rangement, requiring {wo split-
stator condensers. Then, thinking
of the “concentric-feed” idea with
respect to the buffer stage, I worked
up the circuit of Fig. 2B. Note that
it requires only one split-stator .
condenser and one copper-tubing
coil of the concentric-feed type. The
copper - coil, having no d.c. plate
voltage applied, can be direct-con-
nected to the push-pull grids.
Either grid or plate neutralization
can be used on the buffer stage,
which can, of course, be either
single or push-pull. In Fig. 2B is
shown a single 203-A driving push-
pull, 806’s, with concentric feed
throughout. Variation of grid excitation for the
806’s can easily be accomplished by clips on the
copper or outer coil, Lo.

Although the circuit of Fig. 2B is the essence
of simplicity and is much better than the conven-
tional one of Fig. 2A in most respects, it should

(Continued on page 72)
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A Simple 110-Volt A.C.-D.C. Code-
Practice Oscillator

By T. M. Ferrill, Jr.,* W5CJB-1

was developed in response to popular de-
mand for such a device. Since the construc-
tion of this oscillator requires only a

THE code-practice oscillator shown in Fig. 1

to one of the plug blades, and the opposite end is
terminated at the oscillator. Hence, there are

three leads emerging from the cord. Only two of

tube and socket, transformer, two
condensers, two carbon resistors, and
a resistor line cord, the total cost is
very reasonable.

The tube selected for this oscilla-
tor is a 12A7, which combines in one
envelope a half-wave rectifier and a
pentode. The connection from the
suppressor grid—the grid shown next
to the plate in the diagram—to the
cathode of the pentode section is
made within the tube, and only the
cathode of the tube is connected to a
pin in its base. The screen grid, the
grid shown in the diagram as the
second below the plate, is connected
separately to one of the tube pins,
and a connection must be made be-
tween this terminal and the plate.
The heaters of the two sections are
connected in series within the tube,
and only two terminals are used for
these connections. The heater volt~
age required for this tube is 12.6
volte, and may be a.c. or d.c. Each
section of the tube has a separate
cathode connection.

The 12.6 volts for the heater is ob-
tained from the 110-volt source by
means of a resistor line cord, a special
cord containing a resistor in addition to the usual
two wires from the plug. The resistor is connected
""" * Technical Dept., A.R.R.L.

8

PHONES  KEY

110 VOLTS
ACorD.C.

THE 110-VOLT CODE-PRACTICE OSCILLATOR

The grid-leak and grid condenser, R1 and Ci, may be seen in front of
the tube. The transformer is beside the tube, with the filter condenser in
the right foreground. The connection of the line cord resistor is shown in
the foreground, while the four screw terminals include two for a key and
two for headphones.

p—

the three connections of the line cord are used
with this set, the third being soldered to a lug on
the strip shown in the photograph. In the cord
used, this wire left disconnected at the set—the
one to which the line cord resistor is connected at
the plug—is denoted by black insulation. The
{10-volt line terminal which is wired in the set to
the rectifier cathode and to one of the two heater
connections is marked by red insulation, while the
(Continued on page 106)

FIG. 1—CIRCUIT DIAGRAM OF THE CODE-
PRACTICE OSCILLATOR

C1—0.01-pfd., 600-volt tubular condenser (Sprague).

(2, C3—2-section midget electrolytic condensar, 10 ufd.
each section 25 volts workiné (Sprague).

Ri—3-megohm, th4vatt resistor (IRC).

R2—5000-0hm, 1-4watt (IRC).

R3—Line cord resistor, 360 ohms.

T—Transformer 3:1 midget push-pull input transformer
(Thordarson L-6907).

Total cost of equipment approximately $2.25, exclusive of
tube.
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When Emergency Strikes

Plans for Your Emergency Operating

By F. E. Handy,* WIBDI

licensed you should be a member of the A.E.C.

scope of one article for consultation if and w.

The League’s Emergency Corps presents an gf‘)ﬁmrtunity and challenge to every active amateur. If you are

E. e A.R.R.L. plan for rendering public service in emergencies
is based on (1) Registrations of station facilities in the Emergency Corps, not by A.R.R.L. members alone, but by
every licensed amateur operator; (2) Community studies, by Emergency Coordinators and local amateur plan-
ning committecs; (3) Complete codrdination of all amateur operator and station facilities to give best service
with least interference through use of most suitable stations and nets and creation of operator reserves.

‘This article explains how amateur radio functions best in both isolated and general emergency. Vital pre-
paredness needs, that each of us should take care of at once, before emergency strikes are first treated. Then
follows the equally important principles of operating during emergencies that these may be available in the
ever needed.—EDITOR

nearly all communities of our country

constitute opportunity and assurance that
the amateur service will be called upon to render
necessitous service to the public in communica-
tions emergencies of every description. This arti-
cle is not another of the type that dwells on our
amateur usefulness and glorious history of past
accomplishment in emergencies, even though that
history is one of which we may be proud. These
paragraphs will be directed at the matter of mak-
ing best disposition of our stations and operators
to render most effective and wuscful service in future
emergency. It will cover the expansion and new
aims in A.R.R.L. emergency organization over
the past year.

Whenever wire circuits are overloaded or dis-
rupted or non-existent, varying degrees of need
may develop for radio communication. If the need
is great we have what is known as a communica-
tion emergency. Any of several radio services
may be able to help, especially some of the more
numerous asmateur stations. In the case of isola-
tion of an individual or small group, amateurs
must function under normal operating conditions.
A call should be directed

THE numbers and location of amateurs in

edges, which are suggested as suitable points for
designation for emergency calling, at any time.
In the event ordinary specific calls and CQ’s do
not work as expected and a situation is impor-
tantly serious, use of the signal “QRR” becomes
justified. QRR is the official A.R.R.L. ‘“land
S.0.8.7 . . . o distress cail for use by stations in
emergency zones only. It shall never be employed
by any station other than one in an emergency
situation. The most vital radio service takes place
where both communication and power circuits
are paralyzed—so let us emphasize right at the
start that self-powered apparatus is necessary in
every ham station, for full preparedness!

If a general relief emergency develops, this is
usually accompanied by radio calls from isolated
gmall communities, and in addition by a growing
radio communication emergency traffic load on
the low frequency amateur bands. Wire circuits
are called upon to carry peak loads at a moment
when power supply may be disrupted or com-
munication wires themselves are out. Public and
private organizations have more than normal
traffic to send, and dislocations in housing ar-
rangements and normal living conditions may be
responsible for generat-

at a desired station for This Certifies that

ing thousands of indi-

handling a message if
possible. If not avail-
able, there should be
little trouble in getting

attention of another Fomr PuaLic
station, and assistance ]
by the general inquiry
{CQ) method with thou-
sands of stations con- =

is @ member of the

AMERICAN RADIO RELAY LEAGUE
EMERGENCY, CORPS

vidual messages. Some
agencies may take their
own communication
with detachments sent
to a relief area, but re-
lief, military agencies,
publie utilities, etc., with
a remote headquarters
or extensive system re-

stantly combing the
amateur bands for calls
at all hours. This is es-
pecially true for calls
made near the band

* Communications Mana-
ger, A.R.R.L.

This operator Is prepared to furnish communication to his comm-
unity In the event of fallure of ndsular communication facilities due
to storms, floods and similar disasters.

Comms. Mgr. ARRL.

HAVE YOU YOUR MEMBERSHIP CARD IN THE
EMERGENCY CORPS?
Get a blank from S.C.M. or E.C. and register today—
every licensed amateur is eligible. The aim is A.R.R.L.
Emergency organization in every community.

quiring interchanges of
data between offices or
units will generate a
large amount of official
traffic of high priority
in addition.

Conditions in emer-
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gency are such that every available channel must
be used effectively. Naturally the telephone and
telegraph wires are going to be used first when
they are available for use. In the interest of sup-
pression of interference, radio should not be used
where wire service is available, except to line up
additional avenues for communication to fall
back on as a situation deepens. Broadcasting
stations should be used only for transmitting
information to large groups of people. Some ama-
teurs have actually written us to ask how they
arrange to connect with the audio channels to the
local broadcasting station ‘“‘that they may be
ready for emergency.” The chance that an ama-
teur station will have to transmit over the local
broadcast station, or will have his station used in
place of that station in emergency is extremely

i N

LISTENING

itk
AN

KEEP THE TRANSMITTER OFF THE AIR
DURING LISTENING PERIODS

remote! Amateurs have important emergency
functions, not in reaching the general public, but
in handling necessary point to point communica-
tions effectively—as nearly like the service given
by the local telegraph office as possible. The
agencies we served in past emergencies tell us
that they want messages to be accurate, secret
and fast, and reliably recorded in writing when-
ever practicable. Amateur networks will be de-
pended on to form an invaluable secondary com-
munications system to wire services whenever
they conform to these specifications.

A.R.R.L. RECOMMENDATIONS

1. That frequencies at the band edges be utilized
for all emergency calls, with emergency present
but not yet recognized or generally declared. The
idea is to lend point and specification to builders
of emergency equipment. This spot on all bands is
well covered continuously by receivers. It gives
hope to the isolated operator that he can be
heard. Such frequencies are suggested as spots for
all listeners to hunt for weak signals in any
periods in general emergency for taking ac-
count of the isolated and making new station
alignments.

2. That whenever F.C.C. shall have recognized
and declared a general communications emergency

exists, 1975-2000, 3500-3525, and 39754000 kes.
shall be reserved as emergency “calling” channels
. . . prohibited to all stations except for first
emergency or QRR calls, and initial or very im-
portant emergency relief traffic. All stations using
such channels for contact shall as rapidly as
practicable shift to inncr-band “working and call-
ing"” frequencies, to leave these emergency chan-
nels clear for important calls of this type.

3. That in the designated and recognized
emergency areas, all general amateur stations
observe a silent or listening period for the first
five minutes of each hour (0000-0005) on all
amateur channels (3500—4000 kes. 1715-2000
kes.), tuning through the emergency calling and
other channels for any QRR or initial-important
calls from weak or isolated stations previously
unable to effect contact in the interference.

INFORM LOCAL AGENCIES OF FACILITIES

How do the agencies served know about us?
How do we get the traffic? Some amateurs take
the attitude that “when called upon’ they can
serve. Perhaps 8o, but the duty of the good ama-
teur to himself and the whole amateur service is to
see that local agencies such as the Red Cross
chapter, mayor’s office, utilities, military, rail-
road, weather forecaster etc. are all informed now
of our availability. If you are in a small com-
munity you ought to inform these agencies about
amateur radio, your facilities, and file with them
your name and telephone number. Officials change
and records get lost in files so a letter or visit
about three times a year reaffirming or bringing
data up to date will richly reward both the indi-
vidual amateur and the amateur service. In com-
munities where there is an A.R.R.L. Emergency
Coérdinator your A.E.C. registration® of equip-
ment with him is earnestly requested. He will
then handle the informing of all agencies, as one of
his duties. There are plenty of problems in a wide-
spread emergency that will make it doubtful if
any amateur will be hunted up or called upon
unless he has taken the proper advance steps to
prepare himself and make his availability known.

A.R.R.L. PROGRAM CREATES OPERATOR RESERVE
TO MAN BEST LOCAL STATIONS
This brings us to the subject of League organi-
zation and amateur preparedness for the emer-
gency of the future. A.R.R.L. organization de-
pends on your support and the advance prepared-
ness of every licensed amateur!
(1) Have you registered your equipment in the
Emergency Corps? Every amateur should
—whether you have special emergency

1 AEC registration is open to all. The membership card
shown in one illustration is sent to every registered member.
Nolimitation as to A.R.R.L. members is made. The League’s
emergency program is open to every amateur. This form of
amateur organization is regarded by us as Public Service.
‘Write for a blank to return to your SCM. Let us make you
a member.
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gear or not—whatever band or bands
you work.

(2) Do you have self-powered equipment for

receiver and transmitter?

Whatever happens in emergency, you will find
hysteria, and some amateurs who are activated
by the thought that they must be sleepless heroes.
So activated, a situation can result that ap-
proaches chaos. In some past general emergencies
we have had too many stations and operators on
the air—too much meaningless’ communication!
The point has already been reached where the
Federal Communications Commission had to
invoke a general limiting order restricting com-
munications? in the low-frequency bands to
important relief work. But even that did not pre-
vent too many stations doing relief communica-
tion work in some cases! Instead of operating
almost all the local stations full time or more in
emergencies, how much better it would be to man
the best located, and best equipped stations,
suitable for the work in hand, and man these by
relief shifts of the best qualified amateurs. This is
the way to reduce interference. This is the way to
secure well operated stations, too. Instead of

2 It islikely that the F.C.C. will take similar action in case
of similar future occasion. The Red Cross and government
services conferred Feb. 14th and 16th on emergency com-
munication policies, with the writer representing amateurs,
aud the need for restricting and policing the amateur bands
in widespread emergency was generally recognized.

Do you recollect that the F.C.C. order and nationwide
policing was handled by three score of appointee stations in
the Ohio Valley flood period? See page 52, March 1937, and
page 96, April 1937 QST for details. Tentative plans call for
an official system similar to that to function as part of ama-
teur operations, supplementing the F.C.C.’s administrative
action by giving a definite means of policing in future emer-

gency, with the penalties of Sec. 502 of the Communications
Act a force behind the policing!

L TN s
COOPERATIVE OPERATING DOES A BETTER J0B WITH GREATER. EVEICIENCY ALL ARGUND

“INSTEAD OF HARASSED, OVERWORKED INEFFICIENT OPERATORS ... PUT
KEY STATIONS ON 6- OR 8-HOUR BASIS . . . WITH RELIEF AND SECOND OPERA-
TORS FOR EFFICIENCY DURING INTENSIVE OPERATION. . ..”

harassed, ovei-
worked operators
who are inefficient
and make§mis-
takes, we need to
put our operating
on a 6- or 8-hour
basis for each op-
erator, and make
it possible to keep
the key stations
on the air two or
—— even three shifts
per day (by relief
operators) if and
when required.

Each station
ought to have a
second man to
). telephone mes-
sages, keep log,
prepare traffic for
transmission, etc.,
during intensive
operation in emer-
gencies. It ought to be the aim of all amateurs
everywhere, to voluntarily register the equipment
they have and information on the bands they
work with the A.E.C.,! and stand ready to
cooperate in any plans developed for their
communities,

ALL FULL
OF VIM ANDVIGOR

A

LOCAL EMERGENCY PLANNING, JOB OF E.C.8

For years the A.R.R.L. has encouraged the
building of self-powered cquipment. The June
Field Days dedicated to emergency preparedness
have become famous in their own right. The
Emergency Corps likewise has an honorable
history. Since the Ohio Valley flood steps have
been taken to greatly enlarge the Corps, to expand
membership and registrations in it, to create local
leadership and cooperative planning for the
Corps, the object to give us emergency planning,
and to create as nearly as possible the actual pic-
ture of 100 per cent cooperation of all amateurs
in planned operating effort in future emergencies.
The desirable situations of the above paragraph,
with relief operators, the best fitted stations on
the job, other stations quiet, are what we aim at!
By sufficient concentration and push on this
problem every amateur should have opportunity
to attend a local club meeting where emergency
work and plans will be discussed. Every amateur
should have the local picture defined, and krow
his job for emergency, whether flood, earthquake,
of tornado. It is realized that no situation is ever
exactly as it is visualized in advance. Force of
circumstances may make changes in plans neces-
sary at the last minute, or from day to day during
a crisis of changing situations. Without plaus no
approach to the problem can be had. With plans
it is easy to make modifications and changes to

April, 1938
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fit a changing situation and effective work is
possible. The clear sensible approach with
reasoned planning is required. Let us leave the
heroics and hysteria to others who have no plans.

TRAINING ESSENTIAL

Nothing takes the place of trained people in
real emergencies. Operator training is vital and
the man who knows how to write down a message
accurately and affix the handling data to make an
official record of the time and station at the same
time he checks the number of word groups for
accuracy has a big start on his fellows in giving
the type of service most desired. One lesson from
previous emergencies is that all amateurs should
align themselves with A.R.R.L. operating organ-
ization, or A.A.R.S. or N.C.R. organization, to
familiarize and train themselves to rise above the
level of haphazardness and mediocrity. Profi-
ciency comes only with practise.

COMMITTEES AND CORRELATION OF EFFORT
One of the crying needs of any organization
with widespread units is a message center. In
future emergencies the local Red Cross commit-
tees on ‘‘communication’” will quite likely have a
man who keeps track of the facilities of all wire
and radio and other communication agencies.
Municipalities may establish message centers for
all their agencies if a situation becomes serious
enough. At any rate they need to know how to get
message facilities they will need. On examination
of our facilities a year ago we reported in QST
right after the flood work that what we felt was
needed was increased codrdination. The amateur
service with its numerous bands, radiotelephone
and radiotelegraph groups, and largest number of
stations of any radio service most of all needs an
officer to keep track of local amateur facilities, to
correlate all individual schedules—equipment—
effort. This permits reducing interference, cuts
out unnecessary duplication of facilitics. The
functioning of such a codrdinating officer should
make amateur station work doubly effective
when his work is properly carried out.

A.R.R.L. EMERGENCY COORDINATORS

So we have had, in A.R.R.L. field organization,
since last October, the new appointment<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>