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We Honestly Believe
A Million Dollars

Wouldn’t Build a Finer Tuner!

The S-M 714 Superhetero-
dyne Tuner was designed to
be the finest radio tuner it is
possible to build. Citizens
Radio Call Book Magarine
saysin its spring edition: “It
is the most sensitive and se-
lectivetunerthathasyetbeen 2
measured by our engineers.” >
A stock model in the Silver-

Marshall main laboratory at Chicago brought in ninety-
three stations, one after another, including Cuba, Mexico
City,and every station on the west coast that was on the air!

In ideal locations you will get reception on every
channel. In any location it will give better reception than
any other radio on the market! When operated with a
677B amplifier and an 851 speaker, its tone is beyond
compare.

The 714 utilizes eleven tuned circuits (over twice as
many as the most expensive t.r.f. sets): two in a dual-
selector, precede the first ’24 r.f. tube, two are between
the r.f. and ’24 first detector, and one is in the *27 oscilla-
tor circuit. It uses a factory-aligned and tested screen-

grid i.f. amplifier, having in
itself six tuned circuits. Size:
161%" long, 8%” high, 914"
deep.

Tubes required: 4—"24s,
2—"27s.

Price (tuner only), com-
pletely factory wired, tested
and RCA licensed, less
tubes ......... . $87.50 list
Component parts total..................... $76.50 list

The 714 Superheterodyne Tuner can be used with any
standard audio amplifier but operates at its maximum
with the &-M 677B. It is a combination two-stage ampli-
fier and power supply, furnishing the necessary heater
and plate supply for the 714. It takesits power from any
105-120 volt, 50-60 cycle source. Tubes required: 1—"27,
2—'45s, 1—'80.

Size: 21" long, 534" wide, 514" high.

Price of 677B, completely factory-wired, tested and
licensed, less tubes ............ e L T .$82.50 list

Component partstotal................ ....$68.50 list

851 Electro-dynamic Speaker .............$33.50 list

A Short-Wave Converter That Gets Them!

The S-M 738 Converter
turns any broadcast receiver
into a short-wave super-
heterodyne with a range of
from two to ten thousand
miles, for to the sensitivity
and selectivity of your
broadcast set is added the
power of three more tubes.

There is nothing that the
most expensive commercial
short-wave receiver will do,
in the way of distance, that
the 738 will not duplicate
and beat—and at one-third
the cost. Under favorable
weather and local receiving
conditions, it will bring
in every American short-
wave broadcaster and the principal foreign stations.

It is built in a beautiful black crystalline case with a
hammered silver dial—entirely at home in the finest
living-room.

cast receiver and connect it
to the antenna post of the
converter;thenruntwoleads
from the 738 to the antenna
and ground posts of the
broadcastset—andtuneitin.
A switch can be easily ar-
ranged to throw the set from
long to short waves at will.

It tunes by a single dial
(which tunes the oscillator
circuit) and an auxiliary
midget condenser.

It will give, in addition to
short-wave broadcasting,
phane and i.c.w. where
there is any carrier modu-
lation at all.

Included in the list price
are eight coils (four pairs) which cover a wave length
range of from 18 to 206 meters.

Tubes required: 1—'24, 1—26, 1—'27.
Price, completely factory-wired, tested and RCA

The wired model can be hooked up in three minutes licensed, less only tubes. .............. ee e .. $69.50 list
—you merely remove the antenna lead from the broad- Component parts total. .. ........... eees. . $59.50 list
o e e e Check the coupon for vour copy of the Silver-Marshall

1931 General Parts Catalog. Fill in the coupon for a
sample copy of the S-M publication—the Radiobuilder

SILVER-MARSHALL, Inc.

6405 West 65th Street ° Chicago, U. S. A.

Silver-Marshall, Inc., 6405 W. 65th St., Chicago, U.S.A. |

----Send me, free, your 1931 CATALOG with sample 1
copy of the RADIOBUILDER. Also Data Sheets as fol-
lows: (Enclose 2¢ for each Data Sheet desired.)

1
1
----No. 25. 714 Screen-Grid Superhet Tuner. :
--.-No. 20. 677B Amplifier. 1
1
1
1

- ._-No. 23. 738 Short-Wave Superhet Converter.

| o 5n 5 = = g - -
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RADIO NEEDS TRAINED MEN
Let Us Train You at Home for a Big-Pay Job

ET into the rich field of Radio via the Radio

Training Association. Radio manufacturers,
distributors, dealers are all eager to employ our
members because we train them right, and qual-
ify them for the positions that require better
trained men.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Membershipsthat need not—should not—cost you

a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T.A.
has done for thousands — and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T.A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T, A,
the quickest, most profitable route to Radio.

. F:II Out and Mail Today.

RADIO TRAINING ASSOCIATION OF AMERICA

Dept..RNA-4, 4513 Ravenswood Ave., Chicago, IlL
Gentlemen: Send me details of your No-Cost Training
Offer and information on bow to make real money in
Radio quick.

Mail Coupon for No-Cost Tralmng Offer

Dept. RNA-4,4513 Ravenswood Ave., Chicago, I1l.

iRadio Training Association of America
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General view of one section of our Service Department, showing students doing actual work on various Radio Receivers

]

LEARN RADIO-TELEVISION

NOT By BOOKS Or CORRESPONDENCE- By

Don’t spend your life slavingaway in some dull,
hopeless job! Don’t be satisfied to work for a
mere $20 or $30 aweek. Let me show you how to
make real money in Radio—thefastest-grow-
ing, biggest Money-Making Game on earth!

Golden Opportunities
Paying $60, $70 and Up a Week

Jobs as Designer, Inspector and Tester paying $3,000
to 310,000 a year—as Radio Salesman and in Service
and Installation Work, at $45 to $100 a week—as Oper-
atoror Manager of a Broadcasting Station _
at $1,800 to $5,000 a year—as Wireless
Operator on a Ship or Airplane, asa Talk-
ing Picture or Sound Expert—THOQU-
SANDS of OPPORTUNITIES LEADING
to SALARIES of $60 A WEEK AND UP!

NO BOOKS .- NO LESSONS
All Practical WorR

Coyne is NOT a Correspondence School.
Wedon’t attempt to teach you from books |
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
RadioReceivers, huge Broadcasting equip-
ment, theverylatest Television apparatus,

Talking Picture and Sound Reproduction equipment,
Code Practice equipment, ete. You don’t need ad-

vanced education or previous experience. We give
you—right here in the Coyne shops—all the actual practice and
experience you'll need. And because we cut out all useless the-
ory, you graduate as a Practical Radio Expert in 10 weeks’ time,

TELEVISION
IS NOW HERE!

And Television is already here! Soon there’ll
be a demand for Thousands of Television
Experts! The man who learns Television now

— ——

R AV B

Instructor explaining principles and operation of a Talking Picture Machine

'MAIL COUPON ON OPPOSITE PAGE
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Students operating our modern Broadcasting equipment. In the rear you can see our Sound Proof Studio Roomn

TALKING PICTURES i» 10 WEEKS

Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this great new feld. EARN AS Y OU L EARN

Get in on the ground floor in this amazing new
Radio development! CometoCOYNE and learn

Television on the very latest Television equipment.

Talking Pictures .- A Great Field

Talking Picturesand Public Address Systemsofferthou-
sands of goldenopportunitiestothe Trained RadioMan.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelous op-
portunities! LearnRadio Sound work at Coyne onactu-
al Talking Picture and Sound Reproductionequipment.

You get Free Employment Service for life.
And don’t let lack of money stop you. If you
need part-time work while at school to help
pay living expenses, we will gladly help you
get it. Many of our students pay nearly all of their
expenses that way. You can find out everything ab-
solutely free by simply mailing the coupon below.

COYNE IS 32 YEARS OLD

Coyne Training is tested, proven beyond all doubt.
You can find out everything absolutely

[

Students operating and adjusting our modern Television Transmitting equipment

FOR BIG FREE BOOK

free. How you can prepare for a good job

or how you can go into business for your-
gelfand earn from $3,000 to $15,000a year.
It costs nothing to investigate! Just mail
the coupon for your copy of my big Free book!

H.C.Lewis,Pres. RADIO DIVISION  Founded 1899

COYNE ELECTRICAL

SCHOOL

Dept. 41-8C, Chicago, lllinols
r—------—--------_
H C. I;EWI-S. President -
Radio Div. Coyne Electrical School
500 S. Paulina St., Dept. 41-8C,Chicago, Ill.
Send me your Big Free Radio Book and all de-
tails of your Special Introductory Offer. This
does not obligate me in any way.

Y r 1 r 1 .1 [ 1 4
g
S
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NIVERSAL

SUPER
WASP

RECEIVER

869

2 Entire (World~of CRadso

Pilot’s wonderful wave band changing switeh, incorporated in the new Universal
Super-Wasp, revolutionizes the short wave art. No longer need numerous coils be
changed to cover the various wave bands. Nolonger need dial settings change each time
Lhe same distant stations are tuned in. You can log permanently all the stations you
can get throughout the world, you can tune from the short waves to the high ship waves

without removing your hand from the single control knob.

Universal Features Revolution-
izing the Short Wave Art

Complete coverage all wave bands from 15 to 650
meters without coil changing. Complete A.C. oper-
ated chassis in cabinet. (Also available in battery madel)
All Metal Chassis.

Highly sensitive and selective circuit.

Screen Grid TRF amplifier plus Screen Grid
Detector.

227 First Audio Stage.

Two 215s in push-pull output stage.

Stations can be logged permanently on dial.
Regeneration control does not alter tuning.
Provision for Phonograph Pick-up.

What You Can Get on the

UNIVERSAL Super-Wasp
On the short waves are hundreds of relay broadcast=
ing, experimental and amateur stations trans-
mitting voice and music; actually thousands of
amateur and commercial stations sending code;
numerous trans-oceanic and ship-to-shore tele-
phone stations; dozens of television transmitters;
and police radiophone stations in many cities.

On the broadeast ranges, the Universal Super-
Wasp covers the full maximum and minimum
limits, bringing in broadcasts never heard on the
average broadcast receiver.

Earphone Jack on Front Panel.
Illuminated Dials.
Handsome Walnut Cabinet.
Most advanced construction
used for short wave work.

In kit form for easy homeassembly;
no drilling or cutting, all parts fully
prepared.

NOTICE
the original

vet

models.

TO
Pilot will continue building
Super-Wasp in
kit form for licensed amateurs
and others who want to spread
the tuning on their pet wave
bands and add theirown audio
features. A. C. and battery

CHAMS®? Above broadcast ranges, the Uni-
versal Dbrings in ship and shore sta=-
tions on 600 meters.
W hat other receiver offers you as
much radio with as little effort?
Ask your dealer for a demon-

stration!

Pilot Universal Super Wasp ¢ €30 A, €. Model (K-136) in Kit Form

Chicago: 234 S. Wells St. New

OFFICES I N PRINCIPAL

‘ork: 525 Broadway

PILOT RADIO & TUBE CORP., Lawrence. Mass.

COUNTRIES OoF T H E W O R

San Francisco: 1278 Mission Street

LD
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SHEE

Home of Early Radio Experiments
UPSTAIRS in this garage in the Pittsburgh suburbs was housed a

forerunner of our modern broadcasting stations. Here in his
amateur station Dr. Frank Conrad carried the experimental develop-
ment of radio-telephone equipment to a degree which permitted the
broadcasting of programs on regular schedule to such amateurs as
were equipped with radio receivers. Later these activities were trans-
ferred to the roof of the Westinghouse plant, where on November 2,
1920, the first commercial broadcasting was inaugurated from the
station which subsequently became KDKA.

www americanradiohictorv com
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The Editor—to You

To You—this issue of the magazine
we hope. will be of more than usual
interest and helpfulness.  We helieve
that as you thumb these pages you will
halt a number of times. no matter what
vour interest in radio is, no matter in
what field of radio you have hewn your
own particular niche, to read and to
digest the news of latest developments
in radio, to find that particular fact you
need in the solution of a problem. to
consider a new circuit, to learn of a new
service kink or one of those thousands
of helpful things which go to make up
Rap1o NEws.

To the Editor—this issue furnishes
opportunity for renewal of many friend-
ships and acquaintances in the radio
fraternity. for renewal of service in
bringing unbiased and authoritative
news and information on radio to your
hands. If our readers could only stand
and peep over the Editor’s shoulders at
the mass of timely and vitally interest-
ing articles that are scheduled for publi-
cation during the next few months. they
would feel almost as impatient over the
delay in getting them into print as the
Editors are themselves. And among
these manuscripts appear articles by the
world's foremost scientists. authoritics
and cxperts. And we promise the maga-
zine will continue to be edited in a style
of simplicity and readability that will
make the information .it contains just
“jump out of the pages™ at you.

* * ¥

WHAT kind of articles do you like best
in Rapio NEws? Which arc the most
helpful> Which do you find could be
dispensed with most readily? Already,
in response to Mr. Harrington's an-
nouncement in the March issue. in which
he voiced our sentiment in asking read-
ers to write to the Editor and to tell
him frankly what you think, there have
been many lctters received which were
of great value in realizing your needs.
Your comments help greatly in planning
the future issues so that Raplo NEws
will be more truly vour magazine: the
mouthpiece, the Forum and the inform-
ing friend of amateur. experimenter,
serviceman, manufacturer and radio sci-
entist alike. For these many lctters, con-
taining such a large measure of encour-
agement and sincere comment, as well
as constructive criticism — our best
thanks. Look through the coming is-
sues as they appear and let us know if
your wishes are not being more than

fulfilled!
* %

EspeCIaLLy are we interested in what
vou think of the departments. Many
of our younger readers. who are seri-
ously trying to learn the rudiments of
radio. seem to be getting real informa-
tion from The Junior Radic Guild. We
are making plans to increase its scope
and to make it more helpful than ever.
A number of requests have been re-
ceived from engineer readers for a de-

partment which would describe and illus-
trate the latest inventions and patents
in the radio. television. and the acousti-
cal field. We have almost anticipated
their wishes by arranging with a well-
known radio patent authority to con
duct this new department for RapIo
NEws with a compilation of the latest
patents each month, containing terse but
adequate descriptions and clear illustra-
tions of the new patents on devices and
circuits. as soon as they are granted by
the Government. Write us just what
you think—what departments you find
most helpful and what ones you think
we could do without.
3 % B

Since the World War many ingenious
schemes have been suggested from time
to time, for curing the ills of broad-
casting. heterodyning, static and induc-
tive interference. In no other continent
in the world are there so many broad-
casting stations utilizing such a small
band of frequencies as in North
America.

¥ k%

IT scems to us signilicant that the
trend of transmitters toward higher and
higher power for the cleared-channel
stations still goes on while most of the
radical schemes which have been sug-
gested soon arc forgotten. An article
in the present issuc tells of the highest
power yet to be used. a maximum of
more than 300 horsepower for cxperi-
mental trials in a great Pittsburgh sta-
tion. Two super-power tubes of 200.000
watts are to throw their gigantic encrgy
skyward. during the early morning hours,
to saturate the ether with the most
powerful voice ever heard from a broad-
cast transmitter. Will it cover the
whole country so that ordinary sets
everywhere may pick it up free from
interference® Some experts think that
it will,

*  x %

AT any rate high power has done away
with the bugaboo that summer static
makes broadcasting only a winter sport.
High power has dwarfed the effects of
static so that it is no longer a factor
in local reception. It will be interesting
to find out by actual experience just
what the limit of power will be.

* * *

Axp right along this line comes a sug-
gested plan from Lieutenant Wm. H.
Wenstrom, U. S. A, for direct coverage
of the whole nation by means of higher
wave bands and enormous amounts of
power. This is somewhat in line with
the European idea. While this system
would have certain definite advantages
and is worthy of discussion. there still
remains the uneconomical condition it
would imply—more complicated receiv-
ers for two separate bands of wave-
lengths. widely separated. or the use of
two scparate receivers. Some will prob-
ably take exception to this scheme. it
is thought, on this account.

www americanradiohictorv com

It is our opinion that higher power
on cleared channels, within the present
band. with the advantage it would bring
of added simplicity in receiver design,
will gradually solve the problem. It is
true that this will be a slow process be-
cause the authorities are wary of going
to exceptionally high powers, without
trials. on account of the scare of pos-
sible blanketing. At any rate there is
not much chance of any “cure-all” aris-
ing which can. at one fell swoop, do
away with all of the interference on the
higher and crowded frequencies. We
sincerely wish there were.

* * *

THis issue presents to our readers as
Technical Editor. a man already known
to our readers as a popular contributor
to Rapto NEws., He is S. Gordon Tay-
lor and he has been associated with the
Editor for many years in radio maga-
zine work. He has designed many de-
vices and reccivers which have been built
and used by radio experimenters and
set builders. Mr. Taylor will guard
these pages from technical inaccuracies
and contribute his share to the many
good things you may expect to find in
the forthcoming issues. Associated with
him in the laboratory is Wm. C. Dorf,
who will answer your technical inquiries
and help you in your radio problems.
Another of Mr. Dorf’s activities will be
to act as scout lo ferrct out the new
devclopments in the world's research
laboratorics and to present them to you
to keep vou well informed. Of course
vou already know Albert Pfaltz from
whose pen comes the first article of this
issue. He it is. who, as Associate Edi-
tor. has helped to present the Raprio
NEws articles in such distinctive read-
able instructive style. And last but far
from least is Joseph F. Odenbach, for
many yvears on the staff, working ex-
pertly to make the fine diagrams and
layouts which illustrate our articles so
clearly. All of these able men join me
in a promise of service, to you our
readcrs, that is not lightly made.

* * %

THE flood of requests for back num-
bers of Rapro NEws emphasizes the
wisdom of subscribing by the year in-
stead of relying on the newsstand for
your copy. So often is the local news-
dealer completely sold out or the pub-
lisher out of back numbers—conditions
that are. of course. gratifying to the
Editor. but so disappointing to the pro-
spective buyer. Or you might ask your
newsdealer to reserve your copy for you
so that you will not miss the good things
in store.
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Above is an outside view of the new
KDKA transmitters at Saxonburg, Pa.
Dr. Frank Conrad—at right—a pioneer
broadcaster and assistant chief engineer
of the Westinghouse company, who has
just been awarded the Edison medal for
his contribution to radio broadcasting
and short-wave radio transmission

N the amazing manner of what may
some day be known as the ‘“radio
decade,” our erstwhile pioneer and
infant commercial broadcaster, KDKA,
has achieved the ripe old age of ten and ac-
quired a 500 horsepower voice. It seems hard
to realize that 400,000 watts of power have grown
from the feeble, hesitant, 100-watt transmitter that
undertook the task of sending news to a few eager listeners on

that momentous evening of the Harding presidential election.

Since that occasion, November 2, 1920, the station has not
missed a single day of broadcasting.

Those gifted with an historic mind or a penchant for first
causes may perhaps rejoice that the late war had something
to do with the fact that we now listen to ’hil Cook, Amos 'n’
Andy, or the Phitharmonic Symphony. It had—and for the
simple reason that the Westinghouse Electric and Manu-
facturing Company did considerable work in radio during the
World War, first for Great Britain and later for the United
States. At the end of the conflict, H. P. Davis, vice president,
who had been directing war activities of the company, found
a large staff of men and considerable equipment on hand. Mr.
Davis decided to make use of this personnel and equipment.

Experimental stations ZWE and 2WM were sct up, one at the
East Pittsburgh plant and the other at the Wilkinshurg home
of Dr. Frank Conrad, Asst. Chief Engineer of the Company.
Step followed step until it became possible for Dr. Conrad to
broadcast entertainment programs from his home each Satur-
day night. These became so popular with the radio amatcurs
that one of the Pittshurgh department stores advertised re-
ceiving sets that would bring in the Conrad programs.

Seeing this advertisement convinced Mr. Davis that the
proper field of radio was unlimited, that it could be a medium
of mass communication as well as a means of secret and con-
fidential messages. So plans were made to broadcast regular
programs from the Westinghouse plant, instead of from the
Conrad home, and to begin this service with the returns of the
national election, November 2, 1920.

The company’s first broadcasting was from a rough “box”
affair on the roof of one of the taller buildings of the plant.

At the right is shown the short-wave antenna system at the
Saxonburg site. Through station W8XK programs are regularly
sent to listeners in foreign countries

Ravio News ror Arrin, 1931

- KDKA

Employing two 200-kilowatt,
water-cooled tubes, this giant
transmitter, erected at Saxonburg,
Pa., is an outgrowth of the tiny
100-watt outfit that broadcast the
Harding election returns on the

night of November 2, 1920

Much of the interesting history of the de-
velopment of broadcast and entertainment
technique by station KDKA is now well
known. Thousands of radio listeners, of
course, remember that the early pro-
gram material was drawn largely from
phonograph records. They also re-
member that the KDKA Little Sym-
phony Orchestra was an outstanding
feature in those early years of broad-
casting. Some may not know that in
order to accomplish good sound reproduc-
tion it was realized that rooms for that
purpose would have to be specially de-
signed and that in the case of the first of the
summer broadcasts, it was decided to erect a
tent which was used for some months as a broad-
cast studio. Everything went along satisfactorily during
the summer and early fall until one night a high wind blew
the tent away. And so the first studio of KDKA passed out
and into history. The studio was then moved indoors and the
tent “pitched” on the top floor of one of the buildings.

Shortly after that the subject of a specially-constructed
studio was again revived and designs were prepared. The
clements of the present-day studio in which the ceilings, floors
and walls are built of materials, sound absorbing in character,
are to be found in the early efforts of KDKA.

Church services, sport events, public addresses, concerts,
opera, conventions and scores of other broadcasts followed as
new pick-up stations were established, and the wave of popu-
larity that greeted radio during 1921 was greater than any-
thing known in the industrial and commercial world.

In brief, within the last decade radio has progressed from
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R}z/z' 0’s New
500 Horsepower

By Albert Pfaltz l 0 Z 6. g

programs of records to recorded programs, from studio niches,

wherein a potted palm tree rubbed elbows with a grand piano, to

the “‘cathedral” studio at N. B. C., from entertainment of sorts to

some sort of advertising with good entertainment, from strictly

local broadcasting to Lilttle America and return. More than

this. Television is no longer lurking around the corner. One

might almost say it is larking around the corner. The Radio City ;I:,IQ: ;:e;vz ﬁc‘,‘fe’szzig

in New York is soon to become an actuality. The first step will  height. has a diame-

involve the razing of three whole midtown city blocks. Such is  ter of 8 inches and

progress. weighs 60 pounds. It
has a capacity of 200

KDKA Builds for Tomorrow k“°w“‘t5"“lddis“’“te"
coole

Anticipating the continuing and increasing rapid growth of
broadcasting service, KDKA has recently built a new 400,000-watt
transmitter at Saxonburg, Pa. The new station has been operating
experimentally between 1 a.m. and 6 am. For normal operations,
however, the power will be held at 50,000-watts as required by the
Federal Radio Commission. (Continued on page 926)

LI

At the left is the power stage equipment of
the Saxonburg -transmitter and from this
panel energy goes directly to the huge spray
tvpe antenna designed by Dr. Frank Conrad.
Two of the new tubes are shown set up in
their tube trucks. The large plates at the
right and the coil at the top handle the enor-
mous radio frequency energy generated at this
point. They compose the tank condenser of
this transmitter and are made of aluminum
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Figure 1. Laboratory
models of various
types of selenium
cells. These cells
have long been known
for their light sensi-
tive qualities, but
have not been widely
adopted commercially
because of their slug-
gish msponsel‘t(}l ex- 1
posure to light
i
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Figure 4. Curves showing the response of the photo-

tube to color. The variation in response to different
colors opens up a tremendous field of commercial use-
fulness for this device

Part ONE

URING the last few years, electronic tube devices
have assumed considerable importance both to the
industrial engineer and the experimenter for many
uses that are outside the field of radio, although the
principles used are so closely related as to be of interest to
the radio engineer. Electronic tubes enable the engineer to
perform many tasks that have heretofore been impossible, as
well as to perform many tasks in a better way. Elec-
tronic tubes are equally valuable in the laboratory in
that many interesting pieces of equipment may be
built that were formerly considered impossible
of construction. Some of the more interesting
uses of the phototube include the sorting of
materials and the detection of smoke, control
of lights with daylight and darkness, and the
measurement of ultra-violet light. Special
types of electronic devices, such as the grid
glow tube, are being used in the control of
oil burner flames and the control of theatre
lights.
Interesting laboratory devices making use
of electronic tubes include models of the
mechanical men, Herbert Televox and Rastus
Robot, which have been of considerable pop-
ular interest, and devices by which electric
circuits may be controlled by the human
voice.
It is the purpose of this series cf articles
to make the experimenter familiar with re-
cent electronic tube developments in order
that he may build many interesting devices
that have heretofore been restricted to the

*Engineers, Westinghouse Electric & Mfg. Co.

Figure 2. A light, sensitive de-
vice of the photo-voltaic type,

somewhat sluggish in

sponse to rapid changes in light

intensity, but nevertheless find-
ing some commercial uses

Rapio News ror Arrin, 1931

Modern

The photoelectric cell, in its ability
to changes in electrical current, is
many branches of industry, to say
sion. This article, which is the first
has been prepared exclusively for Rabio

have made a careful

By H. B. Stevens

large industrial laboratories. 1In order to make intelligent use of
these devices, it is necessary to understand something of their
characteristics.  This first article of the series deals with the con-
struction, characteristics, and circuits of light-sensitive devices.
Laboratory models of light-sensitive devices have been
known for quite a number of years. Intensive electron tube
development of the last few years has resulted in a commer-
cially practical light-sensitive device of the photo-emissive
type, the phototube. The modern phototube coupled with a
single thermionic amplifier tube results in a combination that
will initiate an electrical operation requiring an appreciable
current when either a condition of light or darkness prevails.
The phototube and its amplifier thus form the basis of a
number of interesting experiments. whereby light or even a
variation in the intensity of light may be utilized to con-
trol any device that can be operated by an electric
current.

The terms light-sensitive device, selenium cell,
and photo-electric cell are often confused. There
are three rather distinct phenomena which are
the basis of operation of light-sensitive devices
and it may be well to distinguish between
these different principles before proceeding

further.

Photo-Conductive Light-Sensitive
Devices

First, certain materials exhibit a change in
their electrical resistance to current flow when
subjected to light. This might be termed
the photo-conductive effect. Selenium is
typical of materials of this class. Figure 1
illustrates a number of experimental selenium
cells. This type of cell is quite sluggish in
its response to light. The time required for
the current flow through a selenium cell to
reach its maximum value when the device is
illuminated is of the order of a number of
seconds. The current decrease when the
source of illumination is cut off is similarly

its re-
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Phototubes

to convert changes in light intensity
becoming more and more useful in
nothing of its manifold uses in televi-
of a series on this intriguing subject,
NEWS readers by two engineers who
study of the subject

and M. J. Brown*

slow. This tyvpe of device has not as vet assumed very great
commercial importance in this country.

Photo-Voltaic Light-Sensitive Devices

A second type of light-sensitive phenomena is that property
which certain materials have of generating a voltage from the
action of light. This may be termed the photo-voltaic effect.
This property is exhibited by certain materials, notably copper
oxide. This type of cell is generally considered to be some-
what sluggish in its response to rapid changes of light intensity;
however. certain devices of this type are now on the market
that have apparently partly overcome this difficulty. One
such type of cell is illustrated in Figure 2.

Photo-Emissive Light-Sensitive Devices

A third type of photoeclectric phenomena. and the type
with which this discussion is principally concerned, has becn
termed the photo-emissive effect. When certain metals arc
placed in a vacuum (or chemically inactive gas at a pressure of
the order of a millimeter of mercury). and a voltage is applied
between the active element (the cathode) and the inactive elec-
trode (the anode). an electron flow re-

Figure 3. These styles
and sizes mark the
evolution of the photo-
tube. The one resem-
bling the —99 tube is
the modern type, while
the large one at the
extreme right is a
special purpose tube

and their
Characteristics
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Figure S. The voltage-illumination characteristics of

two types of photo-tubes. details of which are explained
in the text

been rather widely used in experimental and commercial cells.
A number of experimental tubes leading up to the development
of the latest types are shown in Figure 3. The cell which is
by far the most sensitive to visible light as yet developed (as
far as indicated by published literature) has for its active
clement a very thin coating of cesium oxide. Referring to
Figure 3. the second tube from the right (of the general size
and shape of a type —99 tube) is of the cesium oxide type.
The one at the extreme right has an especially large cathode
resulting in a correspondingly higher current and is used for
applications where operation is necessary on relatively low
light intensities. This latter type of cell is also designed to be

sults which is proportional to the light

egually sensitive to light from all direc-
tions. The smaller tube has its sensi-

impinging upon the cathode. Since the EnEEE tive coating on a cathode of semi-cir-
speed of response of this type of light- Tuee PLATE cular cross section. The anode, a
sensitivcfdevice is limited only lt))_v tge SRo CURRENT straight vefrtical wire, is supported near
inertia of the electrons in the tube. the o the axis of the cathode.
response is so rapid that 7o one as vyet O '
has been able to measure a time lag — = ey Characteristics of the Modern
between the application of light and the ROl Phototube
flow of an electric current through a MAAMAMAA————
PLATE :
vacuum phototube. [N . BAT TERY The relative response of a phototube
. 1l G to the different colors of the spectrum
Construction of the Modern G;':';;AS L depends upon both the active gmterial
Phototube BATTERV FIG.6 used and the method of its preparation.

A number of alkali metals have been
used as cathodes for phototubes, such as
lithium, sodium, potassium, and cesium.

Sodium and potassium have, in the past, tube amplifiers

Figure 6. A simple amplifier circuit,
with variable grid bias.
basic circuit emploved in the photo-
(Figures 8 and 10)

The modern cesium oxide tube is quite
sensitive to light near the red and infra-
red portion of the spectrum (see Figure
4). Since the standard Mazda lamp
converts most of the energy it receives

This is the
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into infra-red light, the cesium oxide | R type of tube is abnormally high unless
phototube is particularly fitted for use % the grid is maintained at a negative po-
with an incandescent lamp. tential with respect to the filament.
The sensitivity (see Figure 4) of a 80 If the plate voltage is increased, the
phototube may be materially increased characteristic curve will have the same
by the introduction of a slight amount e shape, but the plate current value for
of one of the chemically inactive gases 3 a given grid voltage will be higher. A
—helium, neon, argon, krypton or xenon. , 0 decrease in plate voltages will cause a
The current increase of a wacuum £ s corresponding decrease in plate current
phototube is exactly proportional to the E'El < values.
increase in illumination over the entire 38 f This simple amplifier tube circuit may
limits of operation, while a gas-filled u 30 2 be changed to a phototube amplitier by
tube has a slightly higher response per g g simply connecting the anode of the
unit of light when highly illuminated. & 50 3 phototube to the plate of the amplifier
Referring to Figure 5 it may be seen - / o tube. the cathode to the grid. and by
that the response of the vacuum photo- g 7 5 adding a grid resistor. As long as the
tube increases rapidly until the applied oL 1A T phototube is dark. the circuit conditions
voliage rcaches a certain comparatively -40 -30 -20 -10 O +10 420 +30 +40 will remain unchanged and the plate
low value. At this point it becomes CRIO VOLTAGH current will be determined by the grid
practically independent of voliage over FIG.7 bias potential (and the other factors
a wide range. This characterictic discussed above). As soon as
particularly fts this tvpe of tube light strikes the phototube. a
for applications requiring  con- RHOTOMUBE FADRECTION jOF | [AMPUIRIERTIOAE minute current flows through the
sistent results or for applications — ; circuit indicated by the heavy

where it is convenient to use a
fluctuating or high voltage. On
the other hand, the sensitivity of
the gas-flled type of tube varies )
censiderably for an increase of
voltage until a value of approxi-
mately 90 volts is reached. Volt-
ages very much in excess of 90
volts will start a glow discharge
which will seriously injure the

/ anooE
CATHODE

GRID
'RESISTOR
rs

10.000 Ol

4

HM
,- POTENTIOMETER

lines of Figure 10. The important
factor is that the current flows
through the high resistance grid
resistor. This current tlow pro-
duces a voltage drop across the
grid resistance which is equal to
the product of the current and
the resistance value. This voltage
drop affects the circuit in exactly
the same manner as though a bat-

PLATE
CURRENT

T FILAMENT
BATTERY

PLATE
BATTERY

phototube. '
The operating current of either -
the vacuum or gas-flled tuba2 is

- e
(11
GRID BIAS BATT

i

tery were substituted in the cir-
cuit for the grid resistor. with its
positive pole connected (o the

= (TR e
FIG.8

quite low as compared to many
vacuum tube devices; i.c., of the

grid. Since this voltage drop re-
sults in making the grid more

order of a {few microamperes. Al- Figure Z.I\ Here at’he 5h°“’;‘.ﬁs°mte bd“";’]“e’i“.ic positive. the plate current is in-

th u h 1 3 o 1 o ; curves aken on v’L‘. amphner ub€eé shown 1n . -

reloayg th;t g bglp}iefm? o?:d];ic}? Figure 9 Crelisieg nggfcfftrqrtl?tglﬁl;:g t‘h)a.t the

minute currents, it is not as a Figure 8. The amplifier circuit employed when phototube current is quite small,
P I q

rule practical when amplification
to currents of the order of milli-
amperes may easily be obtained
by the use of a single thermionic amplifier tube.

Thermionic Amplifier Tube Characteristics

Before describing a phototube amplifier, it may be well to
review the action of a simple thermionic tube circuit such as
Figure 6. The current flowing in the plate circuit of the am-
plifier tube is dependent upon filament voltage. grid voltage,
and plate voltage. The change in plate current caused by a
change in filament voltage (i.e, for small changes near the
rated filament voltage) is quite small for the modern tube
fitted with an oxide coated filament. The manner in which
the plate current varies with a change in grid potential is
shown by Figure 7 which is
called the characteristic curve
of the tube under discussion.
The amplification of the tube
is due to the fact that a rela-
tively small change in grid
voltage will cause a compara-
tively large change in plate
current. It may also be noted
that the plate current of this

Figure 9. The Westinghouse
type S-593428 amplifier tube
for photo-tube amplification

Figure 10. In contrast to
Figure 8, this circuit ar-
rangement results in a de-
crease in current with an
increase in light

photo-tube is connected to provide an increase in
current with a decrease in light

and in order to produce a voltage
drop large enough to secure the
desired change in grid voltage. the
grid resistor must have a very high value—from 10 to 200
megohms.  The higher values of resistance results in a very
sensitive amplifier but which is also quite critical and un-
stable. Leakage across tube sockets and other insulation be-
comes a considerable factor for very high grid resistors. A
compromise must be made between sensitivity and stability.
A value of 50 to 60 megohms (which may be obtained by con-
necting 5 or 6 ten-megohm grid leaks in series) will be found
to be a good value to use.

In order to make intelligent use of a phototube amplifier
circuit, it is essential that a milliammeter be used in the plate
circuit of the amplifier tube. Although the current range will
depend somewhat on the type of tube used and its plate voltage.
a meter with a 0-25 milliampere scale will probably be found
to be about the correct size.

It will also be found very convenient to connect a 10.000-
or 15,000-ohm potentiometer across (Continued on page 945)

P AMPLIFIER TUBE
HOTOTUBE BRrH
3 DIRECTION OF
PHOTOTUBE CURRENT CURRENT
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Receiver

A two-tube a.c-operated outfit, which because
of its compactness is ideally suited for carry-
The two tubes are

ing about on one’s travels.
_27’s, one of which is used as a rectifier

By A. G. Heller*

"N dealing with _he progress of the broadcasting art. we
invariably mention the transition from the headphone or
“selfish” stage of reception to the loud speaker or “un-
sclfish” stage. Therefore. we are to assume that head-

phone or individual enjoyment of radio programs is decidedly
a thing of the past, never to return again. Even our latest
short-wave receivers, reducing what has heretofore been an
experiment to a positive form of entertainment, replace the
headphones with a powerful loud spcaker. so that the entire
household and even a good part of the neighborhood may
hear, willingly or otherwisc. the programs from England, Ger-
many, Holland, and other points east. west. north and south.
Perhaps we have been a trifle hasty in branding headphones.
or individual, selfish reception as a thing of the past. Terhaps
we are toregolng many
of the pleasures and
advantages of which
modern radio is ca-
pable, in standing by
the usual loud speaker

#(Chief Engineer. Insuline
Corp. of America.

(jonqxunon_ o i

877

radio set at all times and in most places.

. L For instance: in
the hospital, with its many admonitions to be silent, the stand-

ard loud speaker set is decidedly out of place. Again, the
traveler. stopping overnight in a hotel room, can hardly carry
his home set about with him. Perhaps he may be fortunate
enough to stop at a place provided with radio, but most likely
not, especially in small cities and towns. Still again, there may
be as many radio tastes about the average household as there
are individuals. Unfortunately. the usual radio set can supply
only onc program at a time, and with the present simultaneous
superabundance of good programs, there mav be plenty of
room for different choices.

BROAD

LOCAL
SHARP

PHONES

Hov
60~

The “Comganion” radio open for use. T.he
single tuning control is in the center ‘.vnth
the sensitivity control kneb at the right

come as that proverbial bull in the china shop.
roundings, enjoving his own
major considerations. Firstly,
quite unsuitable where the
_o7 and light weight, but also in
possess the best tone quality

The schematic circuit of the “A.C. Com-

And so we come to the need for individual radio reception—
selected program without im-
the individual radio set must
ubiquitous socket is within

— the installation sense, requir-
for ears long ago grown accus-

panion” receiver and its built-in power
supply, which employs a type -27 tube

e =l

Finally, the business or professional man may find it essen-
tial to listen in on an important broadcast feature during office
hours. A standard radio set in an office is just about as wel-
a return, but in modernized form, to the headphone idea.
whereby the radio listener may

shut himself off from his sur-

-21

posing it upon others. In

working out this idea, we have

7 been confronted with several

be simple, compact, practical

and inexpensive. It must be

a.c.-operated, for batteries are

ready reach. It must be read-

ily portable, not only in the

sense of compact dimensions

ing a2 minimum antenna or

ground arrangement for satis-

factory reception. It must

tomed to realistic radio enter-

tainment, even though little
(Continued on page 934)

as rectifier
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National
Broadcast

By lieut. Wm. H.

Wenstrom

Shown above is a modern antenna instal-
lation for present-day high-powered broad-.
cast transmitter—in this case the antenna
at WEAF, Bellmore, Long Island, N. Y.

In spite of the ever-increasing power employed by broadcast stations, a
large portion of the country is still outside the dependable range of the

better class of stationms.
reached by any broadcasters.

In fact, much of the country is not dependably
Lt. Wenstrom in this article presents some
rather startling facts in this connection.

What is more important, he sug-

gests a remedy which, though somewhat radical, nevertheless holds much
logic and is worth careful consideration

Eight 10-kw. to 50-kw. transmitters are spaced with
fair regularity from Massachusetts to Maryland. No
section of the country is better served except the environs of
Chicago, where four high power stations are located prac-
tically on top of one another. As a criterion of what we can
expect of future broadcasting develop-

HEORETICALLY the northeastern section of the
United States enjoys excellent radio broadcasting service.

Dark Harbor a fisherman tunes for his favorite dance orchestra.
The program is on several stations, but the best signal comes
from a 50-kw. transmitter on Long Island. 150 miles away
across salt marsh and salt water. These terrain factors are
favorable to transmission, but nevertheless the program fades
badly. Now it is too loud, now it sinks to a whisper, and
occasionally it goes mushy. There are no movies or theatres
among the sand dunes of Cape Cod, and

ment under the present system, then. we
might look for a moment at actual pres-
ent receiving conditions in this favored
northeastern area.

Let us first visit in imagination a sub-
urb of New York City. A listener here
can turn to any one of four powerful
near-by stations. Any program selected
will issue from a good receiver practically
as well as if it were coming in by a pri-
vate wire line. The same listener can
also find, one or two blocks away. a large
talkie theatre. He can attend dances,
concerts and other entertainments by
walking or driving a few more blocks.
Half an hour away is the great city. with
all the theatres of Broadway and its by-
streets.

the fisherman goes disgustedly to bed.

Not far from the fisherman’s home is
a country house whose owner, wishing to
have the best in reception. has paid the
radio industry something like the price
of a Ford. He wants to hear the same
dance program. and tunes his expensive
set to the same station. His automatic
volume control smooths out some of the
fading. but it leaves all the mush in. By -
no stretch of the imagination can he feel
that he is listening to the original or-
chestra, or forget the technical means of
hearing and its frailties in the enjoyment
of what is heard.

The imaginary pictures above are
based on actual observation in the favored
northeastern area. In Idaho the nearest

Now let us change the scene to Cape
Cod, whence in days gone by tall whaling
ships sailed for the seven seas. A howl-
ing northeaster spatters cold rain across
a sodden countryside; it is a good night
to stay home and listen to the radio. In
one of the modest houses surrounding

broadcast station.

numerous

Figure 1. This is a typical map show-
ing the service area of a 500-watt

It is made by tak-

ing field strength measurements at

points,

gether with lines the points showing
similar field intensity

then

station using more than 10 kw. is 600
miles away. National broadcasting seems
at present to be more of a name than a
reality.

Before examining some possible means
of improving the situation, it is necessary
to agree on a few fundamental definitions

joining to-
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Shown immediately below is a portion of the Radio Central at
Rocky Point, Long Island, N. Y. In the foreground is the spray
pond used in the water-cooling system of the transmitter. Below, e
at the right, appears one of the multiple tuned antennas at the
Radio Central. This is a high-power long-wave antenna such as
may be required for the super broadcast system proposed in this
article by the author. Twelve 400 ft. (122 meters) towers support
two independent antennas. the towers being spaced 1250 ft. (380

i
I

meters) apart,

Each tower has a cross arm of 130 ft. (46 meters) .
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and principles. Tirst of all. what is true broadcasting service
and what is the true service area of a broadcasting station?
This question is potent for argument among engineers, experi-
menters and listeners alike.

Changing Standards of True Service

Broadcasting. along with all the other arts of our modern
age, is in a state of change. What is excellent today will not
do tomorrow. In 1922 a fifty-watt station used to transmit
nightly from Denver, Colorado. A handful of listeners tuned
for it in Arizona, 600 miles south, and were delighted beyond
measure to hear once in a while the Denver announcer’s voice
emerge understandably from their loud speakers, amid snatches
of music which sometimes steadied into a half-hour concert.
Of course they never heard anything in daylight. They might
have said that they were getting true broadcasting service on
nights when the Denver station was on the air, and were miss-
ing it on nights when the transmitter was shut down.

What would be the response of a listener who was offered
such service today? Our ideas of true broadcasting service
have advanced greatly in the last few years. In 1927 S. W.
Edwards, the Radio Supervisor at Detroit. Michigan, completed
a series of measurements on broadcasting stations. His re-
sults, described by S. R. Winters in Rapto NEws for July of
that year, probably seemed revolutionary to listeners accus-
tomed to nothing better than doubtful night-time service.

The definition of true service accompanying this investiga-
tion came from no less an authority than President Hoover,
then Secretary of Commerce: “By ‘complete service area’ I
mean the territory within which the average set can depend
upon getting clear, understandable and enjoyable service from
the station day or night, summer or winter. I do not include

radio golf around the cdge of these areas in our conception
of public service—that game is an exercise of skill.
Actual operation of high-powered stations has proven advan-
tagcous in broadening the ‘complete service area.” but this area
is much more limited than many expected. Subjected to the
test of positive and reliable service at all times and in all
weather it will be found that the real effectiveness of a station
falls within a comparatively small zone.”

Edwards found for one thing that the service areas of sta-
tions were usually far from circular, though in a location
free from tall steel buildings the lines of equal field strength
may approach circular form. Figure 1 is a typical map show-
ing the service area of a 500-watt station. Such a map is made
by taking at various points a large number of measurements
of the signal strength rated in millivolts per meter. The lines
of equal field strength, corresponding to contours on a topo-
graphic map. are then drawn in between the points. In this
investigation. which was mostly in or near cities. the 5 milli-
volts per meter line was taken as the outer boundary of the
complete service area.

In the case of every station investigated this area turned
out to be pitifully small. WTAM at Cleveland. radiating 5000
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This is a close-up view of the control panels of the Mar-
coni beam system at Rocky Point

watts, pushed the 5 mv/m line out less than 20 miles on the
average. WSB of Atlanta, a 1000-watt station, showed a ser-
vice range of four to nine miles. The fact that some listener
in Saskatchewan picked up either or both of these stations
every other night has little bearing on the subject. We are
considering a service which is good enough to make the listener
feel, provided the recciver does its share, that the artist is
almost present in the home.

If broadcasting had been content with those five- and ten-
mile ranges of 1927, what a sickly infant it would be now!
However, it was the admirable desire of engineers to bring
true service not only to the suburban areas immediately sur-
rounding the cities, but to some millions of farmers, small
town residents and other rural dwellers out in the compara-
tively open country that is most of the United States. Higher
power was the logical answer. Vhen W]JZ, first of the great
metropolitan broadcasters, went on the air with 350 kilowatts
near-by listeners probably felt as if all the white horses of
Niagara were being unleashed over their heads. But they lived
to tell the tale, their reccivers declined to go up in smoke. and
they soon found that they could still tune in distant stations
by using a simple wavetrap.

In the greatly increased coverage area of WJZ around New
York City and New Jersey, the high-power idea immediately
proved its worth. At the present time there are about 30
stations in various parts of the country radiating 7 kw. to 10
kw. or more. Those minute true service areas of 1927 have
been considerably extended in many cases. The generally ac-
cepted idea of true service range compared with power is now
about as follows:

Rapro News ror ArriL, 1931

with 100 times the power, or 5000 kilowatts, Would operat-
ing such a station in Kansas, on 400 meters for example, bring
true broadcasting service to most of the United States?

It would not. It would be instead a monumental waste
of power, for in all probability the true service arca would
not be much different from that of a 30-kilowatt station,

Fading Restrictions

Another element has entered the picture, and that is fading.
Most listeners have noticed that stations less than 60 to S0
miles distant rarely fade, while for those 80 to 100 miles
away fading is often quite severe—more so, in fact, than for
more distant stations. The reason is that whereas the ground
wave dies away roughly in accordance with a curve of familiar
exponential shape, as shown in Figure 2, the sky wave, re-
tflected from the ionized layer sixtv miles or so above the
earth, is very weak at the transmitter and begins to come
down strongly some miles out. Due to changes in the ionized
layer, the path traveled by the sky wave is continually chang-
ing in length while the length of the ground wave path re-
mains constant. The result 1s that the sky wave is now in
step with the ground wave, now opposing it; the phase rela-
tions between the two are constantly changing.

Close to the transmitter where the ground wave predominates
it does not matter much what happens to the skv wave. But
in a region approximately 80 miles out the ground wave and
sky wave are of about equal strength. When they are in phase
the signal is twice as strong as it ought to be; when they
are just out of phase the signal vanishes, as shown in Figure
3. Several hundred miles out where the skv wave alone
counts, the fading is less severe. but the constancy of the
signal rarely reaches true service standards. It is also apparent
from Figure 2 that power increase has little effect on fading
hecause the intensity of the sky wave Is increased along with
that of the ground wave.

These forms of fading can be smoothed out to some ex-
tent by the automatic volume control, but another vagary of
the sky wave leaves this device powerless. Between a given
transmitter and receiver at any instant different wavelengths
will fade differently. The two side hands of a telephone signal
are in effect two signals of slightly different frequency, and
when these fade unequally the result is destructive distortion,
variously known as “hashing” or “mush,” but ruinous to the
program on which it appears. This distortion sets in at
about the same distance as ordinary fading—60 to 80 miles--
and the indications are that it is seldom entirelv absent bevond
this first fading ring. Even in the programs originating from
powerful stations several hundred miles distant, which seem
fairly constant, this differential sideband fading is usually
present in great enough degree noticeably to mar quality.

The upshot of all these facts is that the ground wave only
is useful for extending the true service area. Listeners put

5 WALLS . pevareeas 1 mile e -~ _ _ ‘
500 watts .. ....... 10 miles [ z\&\‘k\’ / / MR
50 kilowatts 100 miles ‘ Y N / :
This table is seen at once to follow the p'( [T . y
inverse square law, which is only ap- | / 1 ,M{ | T
proximate in actual cases. Other factors, i3 'l
such as wavelength and tvpe of ground, f / { e
enter the picture. But for distances under a ! o o,
100 miles, the foregoing table wiil do for | [ L R
the present. Z — s i }

Suppose that we wish to extend further
this splendid idea of rural coverage. Let 3 \ ;
us extend city reception to those who need
it most—the tired lumber crew in the
northwoods, the levee gang camping be-
side the Mississippi, the original American
on a desert reservation. Suppose that we
wish a true service range of 1000 miles.
This is ten times the range of a 30-kilo-
watt station, and if the inverse square law
works, we should get the desired results

Figure 4. A map of the United States
showing the coverage area of thirty present-
day high-powered broadcast transmitters.
Compare this with Figure 6. (Reproduc-
tion licensed, copyrighted by Rand McNally
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up with sky wave service now in the abseuce of anything

better, but its vagaries cannot be tolerated in the broadcasting
of the future. This means that a station’s maximum true
service area is limited by the occurrence of its first fading
ring.

]gn the interests of clearness and understanding it might be
well at this point to summarize as follows our basic assump-
tions:

1. In the radio communication field broadcasting now ranks
next in importance after government, sea-air safety and primary
inter-continental message services. The relative importance
of broadcasting is increasing.

2. Our present system of broadcasting coverage is laid out
on metropolitan rather than rural or truly national lines.

3. True service broadcasting is defined as a ground-propa-
gated day and night signal free irom fading and of sufficient
intensity to override any ordinary atmospherics or interfer-
ence.

4. As an ideal limit the entire United States should be cov-
ered by such service. In practice the ideal limit should be
approached as closely as technology and economics permit.

5. It is more ecconomical to cover a given area with few
large stations than with many small ones.

We have hinted above at our present paucity of rural cov-
erage. Now, with these definitions in mind. let us have present
conditions out in the open where we can look at them. XNo
station using less than 7 kw. to 10 kw. need be considered.
Figure 4 shows the locations of the 30 stations using 7 kw.
or more, and surrounding them circles of eighty mile radius.
The true service areas of these stations, on the average. lie
within these circles. Some non-fading ranges are greater. some
less, but eighty miles is about the United States’ average,
as detailed below. These thirty circles then, mostly clustered
in the northeast and north central states. give a true general-
ized picturc of our present national coverage. The picture
would not be greatly altered if all these stations increased
power to 50 kw. We can see at a glance how far from na-
tional our coverage actually is.

Synchronization and Antenna Design

The scarcity of channels in our present broadcasting spec-
trum has spurred engineers to develop practical means of syn-
chronization—running two or more transmitters on exactly
the same wavelength. For moderate distances at least. the
frequency synchronization problem has been solved. WBZ at
Springfield and WBZA at Boston have been synchronized for
several vears. The occurrence of peculiar fading patterns in
the mid-distance between synchronized stations, however, has
limited the method’s possibilities.

These difficulties have recently been disposed of by the
combined frequency and phase synchronization described by
C. W. Horn in Electronics for December, 1930. Not only do

A general view of the thirty-two high-powered tubes with
which station WEAF of the National Broadcasting Coms-
pany is equipped

the inter-station interference patterns disappear, but the or-
dinary single-station type of fading appears to be somewhat
mollified. This advanced synchronization technique has great
possibilities, but as applied to the problem of national cover-
age it meets two objections. Present-day stations are not
logically located for national coverage. and excessive multipli-
cation of small stations violates the primary economic law.

We should mention also that there is a way of pushing out
somewhat these troublesome first fading rings by improved
antenna design. As first fading is caused by approximate
ground wave and sky wave equality. any system which tends
to put more radiation into the ground wave at the expense
of the sky wave will be helpful. 1t has been found that a
one-half wave antenna. for example, radiates more strongly in
a horizontal direction than the conventional quarter wave or
Marconi antenna now used by most broadcasters. This effect
is shown in Figure 5. In 1928 the Budapest station in Hungary
went on the air with an antenna approaching half a wave in
length. The fading ring was definitely pushed out, though not
to any great distance. The new non-tading service range of
the station was about 90 miles, as against 60 miles with a
conventional antenna. In New Jersey, WABC is said to be
building a half-wave antenna—another interesting experiment
along this line.

The methods mentioned above, or other technical advances,
may ultimatelv solve the national coverage problem. The re-
mainder of this article sets forth a different solution which
the writer helieves is simpler and more logical. It is not
claimed that our method pesitively will work or that other

methods will not work. It is claimed that
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our basic idea is technically sound, and
that it presents enough possibilities of
great public service to be well worth in-
vestigating.

A Powerful Idea

In an epochal paper in the July, 1930,

I - Procecdings of the Institute of Radio En-
@\ L A r\ gineers entitled “Service Arca of Broad-
Central ™ U wer 05 \ cast Stations,” P. P. Eckersley of England,
A - ,»i’-;__' s A ' \‘. former Chief Engineer of the British
\ \ Broadcasting Corporatlon, has shown the
A i AP fading limitations mentioned above. He
7!

has also shown that the fading ring radius,
which limits the truc service range, is a
function of wavelength and tvpe of

S ! e d, and is substantially independent of
il = AL | Central i K— ‘ \ 1 BLOURC, ARCISTS auyeILECD o
] X l (’* Yy s = \// transmitter power. In addition Eckersley
T \N\“ o ‘ X has suggested that the obvious remedy for
N\ N \ these fading  (Continued on page 927)
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l\~ — #__ UNITED STATES | : N tions, located as shown in the map at the
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l | Ko V&\—v‘\‘_"‘“ | national coverage. (Reproduction licensed,
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The Design and

An All-Wave A.C. Super

NEW type of superheterodyne. known as

the L-32 Ultradyne, is described in this

article. It employs the principles of the

now famous ultradyne circuit first de-
veloped by Robert E. Lecault and described a
number of years ago in Rapio NEws. It con-
tains, as well, the principle of the plio-dynatron
oscillator for beating the frequency of the in-
coming signal to the lower frequency of the intermediate am-
plifier. In designing the model, care has also been given to the
details of tone fidelity, selectivity, sensitivity and ease of
operation. The set is made for a.c. operation and will tune
from 15 to 550 meters. The construction is simple and the
final model gives results that any
amateur set builder would consider
excellent. 1’

The idea of a.c. operation was con-

sidered of paramount importance in |

HERE has been perhaps no ele-
ment in the development of radio |
more striking than the changes that

The L-32, latest in a long line of Ultradynes,
standing is the dynatron oscillator arrange-
great effectiveness of this receiver throughout

cast band. On the other bands, since the trimmer becomes the
antenna tuning condenser and therefore a separate control, either
beat may be utilized. There is no interlocking even at 20 meters.

Plug-in coils are used in the antenna and oscillator. These
coils automatically connect into the circuit the large tuning
condenser for the low frequencies
and the small tuning condenser for
the high frequencies. This arrange-
ment allows the proper spreading of
the bands.

the design, but, of course, the cir-
cuit had to be decided upon before
any work could be done along this
line.

“All wave” opcration determined
the type of circuit to be used. No
tuned r.f. receiver covers all bands
and at the same time maintains
maximum selectivity and sensitivity.
There remains the superheterodyne.
which, with certain refinements, is the
ideal circuit. There were many
kinks in the “Super” which had to
be ironed out. for example: “Image
frequency” (double beat). interlock-
ing of controls on the high frequen-
cies and critical tuning. At this |
point, one departure from usual prac- “\
tice cleared up the situation at one
stroke. The plio-dynatron oscillator

have taken place in the physical layout
and construction of superheterodyne re-
ceivers designed for home construction.
The custom-built set of today rivals the
modern commercial receiver in its ap-
pearance. Likewise in its electrical and
operating characteristics the modern su-
perheterodyne is a far cry from those of
a few years back. Single control, per-
fect stability, a.c. operation, razor-like
selectivity without appreciable sideband
cutting, extreme sensitivity, and a con-
siderable reduction in background noise
because of the use of a relatively high
intermediate frequency. These are some
of the features which have taken the
“super” out of the laboratory and put
it in the living room.

)

The intermediate frequency is 245

kilocycles. The “image frequency”
interference is so small as to be
negligible.  The antenna circuit is

selective enough to practically elim-
inate repeat points. Even were a
station to come in on the upper beat
it would fall between channels. In
New York City no difficulty from
this source was experienced.
Fidelity of tonec is assured by the
use of resistance coupling between
the detector and first audio and
parallel plate feed to the first audio.
The L-32 receiver has eight tuned
circuits—the antenna and oscillator,
and six in the intermediate amplifier.
This amplifier is transformer coupled,
with both primary and secondary cir-
cuits tuned. The degree of coupling

(hereafter referred to as the dynatron) was used instead of
the conventional oscillator.

The dynatron operates on a negative-resistance character-
istic of the plate-current curve of the screen-grid tube. which
obtains under certain screen and plate voltages. Charles E.
Worthen of the Engineering Department. General Radio Com-

has been accurately determined to give ten-kilocycle separation.

The shielding around the intermediate transformers is over-
size to allow sufficient space around the coils, thereby keeping
the losses iow while the L/C ratio has been kept as high as
possible. The result is an amplifier of high gain for which

reason cach stage has been very carefully isolated. The sensi-

pany, writing in The General Radio Ex-
perimenter has this to say: “The frequency
range over which the dynatron oscillator
may be made to operate is extremely wide.
frequencies from a few cycles per second
to some 20.000.000 being obtained by
merely changing the tuned circuit.” . . .
“Better frequency stability over an unusu-
ally wide range of frequency can be ob-
tained with the dynatron oscillator than is
possible with one of the conventional type
using a 3-clectrode tube. Its stability com-
pares well with that of a piezo-electric crys-
tal oscillator without temperature control.”

Reference to the schematic diagram,
Figure 2, shows the circuit employed. The
upper beat-frequency is used on the broad-

A top view of the receiver with tube shields

removed. The holes in the top of the box

shield at the right provide the only coupling

between the first detector and dynatron
oscillator

*Traul Radio Co.
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Construction Data on

heterodyne De-Luxe

includes numerous refinements in design. Oute
ment, the stability of which accounts for the

the wavebands from 15 to 550 meters

By H. J. Cox*

The author in the act of inserting the plug-

in oscillator coil in its socket. The com-

plete degree »f shielding employed in this
receiver is evident in this photo

tivity is so great that in any but an ex-
tremely quiet location. the noise level is
reached long before maximum sensitivity.

Tuning is accomplished with one dial,
a trimmer, and a volume control. Whether on high or low
frequencies the L-32 receiver is not critical, in fact, it is seem-
ingly broad.

Compact and simple construction has been a watchword of
the design. The overall size is 184 inches by 11 inches by 8
inches, yet nothing is crowded.

If the chassis is obtained in its finished form the only tools
necessary are a screw driver, a pair of cutters, and a soldering
iron. No special knowledge is required, and anyone reasonably
handy should have no ditficulty with assembling and wiring.

Circuit Analysis

The antenna is coupled inductively through a small antenna
coil (L1) to the grid coil (L2). The grid coil is tuned on the
broadcast band by a 250-mmf{d. condenser (C2) in parallel with
a 50-mmfd. condenser (C1) which acts as antenna trimmer. On
the higher frequencies the 50-mmfd. condenser is the only
capacity in the circuit. The construction of the coils and con-
denser connections are shown in Figures 3A and 3B. The first
detector is a screen-grid tube self-biased by a 15,000-ohm

Figure 1. The complete schematic diagram of the Ultradyne, Model L-32, including the built-in power supply.
Both plate and grid circuits in the intermediate amplifier are tuned to provide maximum amplification and energy

transfer.

A total of eight tuned circuits provide ample selectivity

-
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Practically all of the wiring is confined beneath the chassis.
mode! the “local-distance” (SW-2) switch was added later and therefore
Its place is on the front of the chassis

does not appear in these photos.
directly beneath the main tuning control

resistors (R3) with 180 volts plate and 23 volts screen. The
resistor in the screen-grid lead is 50,000 ohms (R4). and (R5)
is 1000 ohms in the plate circuit. These resistors (R3). (R4)
and (RS) are by-passed by three .1 mfd. condensers, C5 in
one unit. The same isolating arrangement is used in each
stage.

‘The oscillator coil construction and condenser connections
are shown in Figures 4A and 4B. As stated before, a screen-
grid tube is used as a dynatron, 90 volts being applied to the
plate and 180 volts to the screen. To prevent excessive screen
and plate current, a 750-ohm resistor, R2. is connected in the
cathode lead. The .5-megohm resistor Rl in the grid lead may
not be necessary in every case, but some
—-24 tubes do not oscillate on the high

Rapio News ror Aprin, 1931

The second detector is again a screen-
grid tube with a 15,000-ohm biasing re-
sistor, R12, and using the same voltages
as the first detector. This tube is isolated
by a 50.000-ohm resistor, R14, in its
plate circuit, and 1000-ohms, R13, in the
screen-grid line. By-passing in this case
is with 1 mfd. condensers, C8, back to
cathode. These condensers are built into
a single can which also contains a 1-mfd.
for by-passing the grid-biasing resistor in
the first audio stage.

The detector is resistance coupled to
the first audio by a .25-megohm resistor,
R-16, in the plate circuit and a .05-mfd.
coupling condenser, C10.

A type —27 tube is used in the first
a.f. The grid leak is a .5-megohm re-
sistor, R17. Its plate is parallel fed
through a 300-henry choke, L4. The
coupling through the input push-pull
transformer is with a .25-mfd. condenser
Cl11.

Two type —45 tubes are used in the
power stage connected in push-pull. The
output transformer, T5, is not included
in the chassis, as it seems to be standard
practice to build it into the loud speaker.
which should be any good dynamic with
a field resistance of about 2000 ohms. The output from the
power {ube is brought to a UX socket, the two plates being
connected to the grid and plate terminals, and the field to the
two filament terminals. The loud speaker should be fitted with
a UX tube base or a UX loud speaker plug. care being taken
to connect the center tap of the output transformer to the
high side of the field.

The rectifier is full wave using a type —80 tube. The filter
uses a 15-henry choke, L3, and the dynamic field, L6. The
condensers, in one unit, are four 4-mfd., C14, C15, C16 and
C17 dry electrolytic which unlike the liquid condensers can be
mounted in any position without harmful results.

The resistor, R18, is 1500 for an 1800-
ohm speaker, and is mounted separate
from the balance of the voltage divider

In this

frequencies without it.
The first and second intermediate am-

so that if a loud speaker with a different

plifying tubes are screen-grid tubes. each
biased by 1000-ohm resistors. R6 and RO.
The plate voltage is 180 and the screen,
85. The isolating resistors and by-pass
condensers are the same as in the first
detector. The volume control is a 3000-
ohm tapered potentiometer. R17, con-
nected from the 25-volt line to ground,
the cathodes being brought to the center
point. The shaft of this potentiometer
carries the 110-volt switch. The local-
distance switch grounds the screen of
the first intermediate amplifier through
the 50,000-ohm resistor, R7.

field resistance is used, it can be compen-
sated for by increasing or decreasing its
size. The voltage divider, R19, R20, R21
and R22, can be separate resistors or one
large resistor tapped at the proper points.
Three filament windings are used, one
for the type —45 tubes, one for the sec-
l ond detector, and one for the balance of
‘ the tubes. Three 20-ohm center tapped
resistors, R15, are connected across these

[ windings. The center tap of the power
tube filaments connects to ground through

a 790-ohm re- (Continued on page 937)
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tremely simple,
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FI1G. 3A and socket.

TO STATCOR 50 MMFD.
TUNING COND Ci

TO STATOR 250 MMFD.
TUNING CCND.C2

Figure 2. The dynatron oscillator circuit is exX-
including as
single coil and condenser.
bility and flexibility that it functions smoothly
o throughout the entire range required in this all- |

wave receiver j

Figures 3A and 3B. The antenna plug-in coil ]
The connection indicated by the | .
broken line is included only in the broadcast
coil and cuts in the large tuning condenser, C2

= ci3
jr GND. Figures 4A and 4B. The oscillator plug-in coil =
employs an arrangement similar to that in the
F1G. 3B J antenna coil to cut in the higher tuning capacity FI1G. 4B
when the broadcast coil is plugged into its socket

it does only a
Yet such Is its sta-
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on the Pan-

rass Pounding

Am Trai

Argosies awing offer new thrills to the radio operator. The romance of
El Dorado, the ancient trails of Ponce De Leon, Walter Raleigh and
Columbus add allure to the call of youth’s most fascinating profession

ADIO communication facilities
have contributed more than any
other single factor to the public’s
generous acceptance of com-

mercial air lines as established and safe systems of transporta-
tion, and to the actual safety and consistency with which
schedules are maintained. Pan-American Airways tlies 98
planes over 5,000.000 miles a year, carrying mail, express and
100,000 passengers. The last report showed the completion of
99.67 per cent. of all trips on scheduled time—a record con-
siderably better than that of any railroad!

In its dependence upon radio communication, the airplane
may be compared with a boat at sea. In both cases radio is
the only practical method yet devised whereby communication
can be maintained with land or another plane or boat. But
here the comparison ceases. A boat carries its own meteoro-
logical equipment. and can make a reliable forecast of the
weather conditions ahead. The airplane carries no apparatus
for predetermining weather. The master at sea depends prin-
¢ipally upon his barometer as an indicator of meteorological
variations. The barometer, functioning upon the principle of
changing air pressure, would be useless in a plane where the
fluctuations due to the variation in altitude would far exceed
the delicate pressure differences occasioned by changing
weather. It is possible, even probable, that some day a differ-
ential barometer, functioning in conjunction with a radio or

By Zeh Bouck

other type of absolute altimeter, will be
developed. But such a device would be
reliable only when flying over water or
land approximating sea level, and even
then its utility would be limited.

Weather conditions change much more rapidly when flying
than when traveling by boat. A plane leaving San Juan, Puerto
Rico, at the same time and for the same destination as a ship,
may fly through several squalls before the lookout on the
bridge will even discern a cloud on the horizon.

A ship at sea can proceed almost independently of weather
that will often ground a plane. And the Pan-American Airways
tlies over sections of the world where all extremes of weather
are encountered, often with a rapidity that is, to say the least,
disconcerting. Mexico City nestles in a plateau seven thousand
feet above the sea, surrounded by mountains smothered more
often than not in clouds and storms. and scratching the blue
sky above with peaks over twenty thousand feet high. Down
the hot, arid prairies of Yucatan the haze at times builds up
into an obliterating blanket. For six months of the year Cen-
tral America reverberates with the thunders of the rainy season,
and clouds as black as pitch roll up from nowhere in the
twinkling of an eye.

Guatemala City is perched in a valley five thousand fpat
above the sea, and the eight-thousand-foot mountains t
encircle it are shrouded in grey cumulus masses that seep i
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H. C. Leuteritz, Communications Engineer, with one pf the
P. A. receivers
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across Puerto Rico, Santo Domingo and up to Miami.

We have said that there are times when an airplane cannot
fly due to weather conditions that would not necessarily stop
slower modes of transportation. Fog is the principal meteoro-
logical impediment in the consistent maintenance of flying
schedules. In bad fog the boat and the railroad train will slow
to a safe speed—a speed that will enable them to stop before
hitting such objects as may loom up in the soupy haze ahead.
But an airplane cannot fly slowly—its slowest safe speed is that
of an express train traveling with a wide-open throttle—and it
cannot stop safely unless adequate landing facilities are at
hand. But the application of radio to the airways has mate-
rially reduced the limitations placed by fog and other unfavor-
able weather conditions upon air travel.

We call to mind our own flight from Vera Cruz to Guatemala
City, in which the utility of two-way radio communication,
weather reports and the general efficiency of the Pan-American
system were deeply impressed upon us.

We took off from the Vera Cruz airport at Tejeria early on
a June morning, climbing into a clear tropical sky. The morn-
ing air was crystalline, and for an hour after our take-off we
could still see the white cone of Orizaba glistening in the north-
west. We stopped at San Geronimo for gas, and proceeded
down the west coast of Central America. A weather report
from CH, Tapachula, told us that the usual afternoon storms
were building up. We could see them in the mountains to our
left as we flew over Tapachula, but an encouraging report from
TGF, Guatemala City, that the pass was clear, invited us on.
We sent through TRs (position reports) at short intervals, fa-

cilitating a search had we been forced

the pass through which the planes are
routed. Line squalls dot the course
from Panama to Buena Ventura in Co-

HIS is another in the series of
articles in which Ravio NEWS has

down by the weather closing in behind
and in front of us. When we were
within twenty miles of our destina-
tion, TGF radioed us that the valley

lombia.  Mountainous billows roll
down from the cool Andean altitudes
and settle like a London fog on the
hills and valleys between Guayaquil
and Talara. Low, menacing clouds
and the tufted fog cotton mark the
meeting of the winds from the hot
Peruvian deserts and the cool Japanese
Humboldt stream lapping the barren
and limitless palisades of the west
coastline. Winds whine with the vio-
lence of a gale around the rocky
promontories, clearing the sky one in-
stant and darkening it the next. The
whirling snows of the Cordilleras give
way on the Argentine pampas only to
ground fog that thickens as the plane
approaches Buenos Aires and the
coast.

The weather from B. A. to Santos, Rio and Bahia changes

described the radio communica-
tion systems of Americd’s major air-
ways. It is particularly fitting that this
article should come from the pen of Myr.
Bouck, who has probably spemt more
time aloft in the development of air-
craft radio apparatus than any other en-
pineer. His flying hours total many
hundreds, and his first experimental air-
craft transmitter was designed and made
in 1921. He made the first flight from
the United States to Bermuda just one
year ago. As an operator he has flown
over three continents and twenty coun-
tries, and has been QSO with practically
everyone of the Pan-American ground
stations.

Tue Ebpirors.

was completely closed above—that it
would be impossible to fly over -the
mountains, and our only chance was
the pass, still clear but threatening to
close momentarily. As luck would
have it, we got through, but a back-
ward glance showed the fog dropping
behind us, like the Red Sea behind the
Israelites. Had the last WX indicated
that valley was closed both by pass and
from above, we would have returned
to Tapachula. Under such circum-
stances a plane without radio equip-
ment and trusting to luck to push
through undoubtedly would have
crashed.

Pilots are frank to admit that they
would hazard the completion of only
a fraction of their flights on schedule
were they deprived of radio facilities.

From the preceding. it is fairly obvious that a general

with every toss of the wind, and it is only the trades, blowing
from Natal to Para, that offer a brief and grateful interlude
of consistent weather. Flying north from Para to Trinidad
routes the plane across the mouths of the Amazon and Orinoco
rivers, into the hurricane belt that curves with the Antilles

weather report covering the route traversed, or a weather fore-
cast prepared only a few hours before the flight, is inadequate.
Corrected WX, covering conditions at the time of transmis-
sion and available at three or four points along the course, is
highly desirable, and such a distribution has been effected in

A Fokker loading up at the Pan-Am Field, Tampico
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the Pan-Am system. Stations are strategically placed
along the routes bordering the Caribbean Sea.
This system has recently been extended to in-
clude the east coast of South America, as far
south as Buenos Aires. Meteorologists are main-
tained at the principal terminals, and weather ex-
perts are stationed at all intermediate points. Al-
tered weather conditions are immediately noted, and
weather reports corrected to describe the changed
conditions.

A special weather report blank has been prepared
to facilitate the copying of a WX. The answers to
the following questions are written on the blank
(illustrated in my article, “"QRD South America,”
in Rapro News, January, 1931): Source, Time,
Date, Address, General weather conditions, Horizon-
tal visibility, Height of base of lower predominating
clouds, Amount of Sky covered by lower predomi-
nating clouds, Total amount of sky covered with
clouds, Direction of surface wind, Force of surface
wind, Weather conditions during preceding hour, :
Barometer reading, Dry thermometer reading, Wet ks
thermometer reading, Remarks. Only the answer to
these questions are transmitted, each reply being £
spaced from the following one by
“dot dash dot dash.” By using this
blank, a complete weather report can
be transmitted and copied in about
one minute. Pan-American was the
first air transport organization in
America to appreciate fully the ne-
cessity for two-way communication,
and the desirability of effecting this
by means of code transmission with
skilled operators, rather than by the
use of radio telephony with added du-
ties for the pilot and a reduction in
the reliability of transmission. The
transmitters on board the planes are
used primarily for requesting and
acknowledging weather reports, for
the transmission of TRs and for the
handling of official trafic. The land
stations, in addition to communicat-
ing with the planes. are used for
point-to-point work. dispatching and official business. At the
present time a ruling of the Federal Radio Commission (one
of their less felicitous decisions) prohibits the handling of paid
traffic, which ruling, under all but exceptional conditions, limits
the communication facilities of the system to its planes and to

official business. But it
~ seems probable that, along
with a few other decisions,
this ruling will be recon-
sidered by the Commission,
and the company will be
permitted to handle traffic
for passengers and other
planes on a commercial basis
similar to that practiced by
ship and shore stations.

At the time of the inau-
guration of the Pan-Ameri-
can Airways system no ef-
fective short-wave airplane
transmitting and receiving
apparatus was available in
a commercial form. As a
matter of fact, conditions
in this respect have not al-
tered materially in the last
three years. The engineers
found it both desirable and
necessary to design and
manufacture their own ra-
dio equipment, for land and

The rack mounting in a
Ford installation. The trans-
mitter is on top

-— - "

A close-up of the P. A. 12-watt transmitter
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A Pan-American outpost. The

landing field and radio station on

the Island of Curacao, north of
Venezuela

planes. Appreciating the desira-
bility for intercommunication and
the general failure of aircraft
transmission on the lower air-
craft frequencies, experimentation
was confined for the greater part
to the development of short-wave
apparatus. Too much credit can-
not be given to A. A. Priester.
chief engineer. and H. C. Leu-
teritz, communication engineer,
and their associates for the devel-
opment of what undoubtedly is
the finest airplane radio equipment in the world. It has been
the pleasure of the writer (o operate this apparatus. The re-
search department and laboratory employs the services of
three qualified radio engineers, and their concentration upon
the problems of aircraft radio has by no means ceased with
the production of their present designs.

The general airplane equipment consists of a trailing wire
antenna, supplementary to a fixed aerial, and employed in
long-distance communication and for 600-meter distress signal-
ing in compliance with the international regulations; the power
supply—a 12-volt storage battery, dynamotor and a wind-driven
charging generator; the power control panel. with a dynamotor
relay controlled by a switch at the operating desk; the high-
frequency panel; the recciver and “B” battery supply. The
receiver, transmitting key, relay control switch and “B” bat-
teries are generally mounted forward with a comfortable chair
and desk for the operator. The antenna reel, power control
panel. keying relay (which automatically changes over the
antenna. amounting to a break-in system) are usually mounted
close together. In the Sikorsky they are placed in the tail.
In Ford installations, the receiver, transmitter and associated
apparatus are rack mounted.

The P. A. airplane transmitter employs a master oscillator
power amplifier circuit with —10 type tubes, outputting from
12 to 35 watts in the antenna. With the dynamotor supplying
450 volts plate potential, the output is 12 watts.

The receiver uses a screen-grid r.f. circuit, followed with a
regenerative detector and one stage of a.f. amplification. Plug-
in coils cover all aircraft bands.

The complete weight of the transmitter-receiver-power in-
stallation (with the exception of the storage battery, which is
a part of the airplane lighting equipment) is about one hundred
pounds when the effective weight of the wind-driven generator
1s considered.

The land station transmitter is rated at 200 watts output into
a voltage feed horizontal half-wave (Continued on page 934)
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“Pick-up

By
S. McClatchie

b _ o= | practice this is not the case.
— . For at the upper end we get into
A phonograph pick-up developed 5.0 as | - the realm of the scratch fre-
bypthe gwr?ter? Thi tone-:?rm 4.0 ‘T_, @— PIEAK- - quencies. “\ pick-up with an ex-
base includes a volume-control. 3.0 < ; ! + aggerated high-frequency re-
The pick-up head is pivoted on *_ T EREVALEE sponse would give us the im-
the arm for convenience in 2.0 -;‘\\;\W SLOPE | / pression of being too noisy.
changing needles. Various spe- 5 -—@ S . \ T Straight-line response from the
cial features are included, such 0 /K:T\ | pick-up is here about ideal.
as absence of rubber in the con- u 08 VA : A Present commercial pick-ups un-
egvotian,&nd mARELIC, nefErifio 9 osl " IO fortunately have a considerable
of the needle < 7 | ‘ . . ] :

5 oA | TROUGH rise right in the midst of. the re-

g o A 11 i gion of scratch frequencies.
HE preceding article de- ) ,f' @ ™ It is obvious from the fore-
scribed methods of de- 02 ¥ I | going that if we are to obtain a
termining the character- - [Flc. 1 true picture of the actual re-
istics of pick-ups, and \ ‘ L] sponse of the pick-up on the
indicated the essential similarity 5 = TP Cta o E S normal commercial record, we
of pick-up curves. It was ) ] 8 98 388 88 § § 3 must correct the pick-up curve
pointed out that the pick-up is - T © to take into account the curve
mechanically only a damped vi- S IEREGUENEYS of the record. As indicated, we
brating reed, which is usually so may neglect the drop in the rec-
dimensioned as to resonate at Figure 1. Curve of typical high-grade commercial pick- ord at the upper end of the

the upper end of the musical
scale. The resonance point is in
practice only partially sup-
pressed by the damping. The
damping, together with the volume control which usually paral-
lels the pick-up coil, tend to reduce not only resonance, but
also the entire upper musical range. These factors which are
common to all present-day pick-ups, give them all a certain
shape of response curve, which can be varied by manufacturers
only within relatively narrow limits.

Our study has heretofore necessarily neglected a number of
factors which are of importance. One of these is the charac-
teristic of the record itself.

text.

Record Characteristics

In the accompanying Figure 1, Curve 1 represents a charac-
teristic typical of many of the best of our present-day com-
mercial pick-ups. At the lower end of the scale there is in-
evitably a flattening out of the curve, due to losses through
body vibration. At the upper end there is the resonance peak
due to the natural period of vibration of the armature. Be-
tween is the downward slope determined largely by damping.

The dotted line 2 of Figure | indicates the nature of the
response of commercial records at the lower end of the scale.
Owing to limitations in the width of the groove in the record
it is necessary, as is well known, to limit the recording of the
lower frequencies in such manner that the needle velocity falls
in direct proportion to the drop in frequency. This gives a
rather abrupt falling off of the response below frequencies of
about 250. To correct for this, the pick-up response should
have the opposite characteristic, and rise abruptly below 250,
thus giving the Curve 3.

At the upper end of the scale of recorded frequencies there
is a rapid fall beyond 4000 to 5000. This is determined by the
fact that the size of the lateral indentations in the record
groove becomes nearly infinitesimal at the upper end of the
scale, and that the needle point is unable to follow properly
such minute Huctuations. It might be thought that it would
be desirable to compensate for the drop at this end, but in

up, together with correction curves, as explained in
The resultant Curve 4 indicates the frequency-
response of the pick-up as used on normal records

scale. as it is not desirable to
compensate for this anyway.
But we must certainly take ac-
count of the restriction of the
lower frequencies in the record. If we plot Curve 1 with
Curve 2 as a base line, we get the resulting Curve 4. This
represents the actual reproduction of the pick-up as applied to
normal records. It is what our ear really hears. To be correct,
all pick-up curves should be corrected on this basis. The
records all have a characteristic, as indicated in Curve 2, and
this should be taken as a base line in plotting the pick-up re-
sponse. As there is no prospect of the records ever being made
differently, there is no reason apparent why this should not be
adopted as standard practice.

The corrected or resultant Curve 4 is seen to consist of two
humps. The first hump serves to a certain extent to camou-
flage the second one. That is, the emphasis on the frequencies
in the middle of the lower range helps to cover up the scratch

THIS and the article by Mr. McClaichie in
the last issue are especially recommended for
study by those who are interested in electrical
reproduction from records. The discussion is
most timely in view of the ever-extending popu-
larity of recorded programs or speech, as for in-
stance in the home talkies now being commer-
cially developed, in home recording and in the
combination radio-phonographs now found in an
ever-increasing number of homes. At best the
output of a pick-up unit is extremely weak, for
which reason too much attention cannot be given
to the possibilities for improving the efficiency
of associated apparatus and coupling as discussed
here.
Tue Ebprtors.
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GHARACTERISTICS

T his month, Mr. McClatchie continues his discussion of phonograph

pick-ups to include some extremely practical thoughts on the appa-

ratus and equipment usually associated with the pick-up and the

effect of such association in altering the overall operating charac-
teristics of the pick-up

noises which the resonance peak tends to emphasize. Indeed,
this artifice is so effective that surface noise in the best record-
ings is with present-day pick-ups hardly noticeable. The char-
acteristic remains, nevertheless, quite artificial.

The ldeal Pick-up Curve

To match the records and provide ideal reproduction. a pick-
up should have the characteristic shown in full line in Figure 2.
Corrected on the basis of the record characteristic. this would
be simply a straight line. For comparison, Curve 1 of the pre-
ceding figure is shown as a dotted line.

It is improbable that we shall ever be able to get the ideal
characteristic out of any mechan-

TN S L T A YA TS Y BN LR T R 9 RIS am._mw.

ical system which it would be prac- I An interesting home-recording de-

ticable to actuate by a needle on 2 I vice from Germany. A standard

normal record. It is true that it 5.0 I pick-up head is mounted on guides

is possible by a system of mechan- 4.0 ;""d moved ,afcmss dthe. record blank

cal dhters to gl almost any con: | 35 o] socnliedifiares [in Y

ceivable response characteristic, and P = = ] FAL) Lo Mo 4roove in His li)plank, thich
there are many patents describing T -1l | R is of soft metal

such systems. But in the applica- . N TR Y )

tion of such a system to a pick-up L e g Tyern 1 ] 4 .

we would violale one of the funda- 9 e 7 b in the device. The cxperiments of

mental principles of pick-up design, g 0.6 the writer have shown that it is

which is that the system to be > oa | | ) possible to attain these ends. The

; | | \ result is a straight-line characteristic

[  HE L ! within the musical range of the rec-

! FIG. 2 t ord, which provides much more

: - - . pleasing reproduction than has

1 l I li | ‘ heretofore been attained. Such a

8 g 8¢ 8 §§ % % g g “8; characteristic may very readily be

altered by a simple resonant circuit

~ FREQUENCY - to give the absolutely ideal curve of

Figure 2. To properly correct the

characteristic
response on

Figure 2. The ideal pick-up curve. This
would give
standard
50 and 4,000 cycles.
the actual curve of the present-day stand-
ard pick-up is indicated by a dotted line

ordinary pick-up curve, quite intri-
cate filter circuits would be neces-
sary. which would be too expensive
for commercial practice.

It is clear from the foregoing
that, while present designs have a
fair characteristic, there is much
room for improvement. On the
whole. the problem involved is less

straight-line
records between
For comparison,

A popular German phono-radio combina-
tion, made by the Telefunken Company.
An electrodynamic speaker is at the
left and the radio set at the right. In
Germany nearly all radio sets are midget
or table models. The use of pick-ups

complex than that of producing a
straight-line loud speaker, and we
are justified in demanding substan-
tially better performance from our
pick-ups than has heretofore been
attained.

actuated by the needle-point must be as light and simple as
possible, to avoid destroying the record.

Two ways to greatly improve the characteristic of the pick-
up are open. One is to get armature resonance far above the
musical range of the record, so that it no longer plays a role
in reproduction from the record. The other is to eliminate
damping, and with it the main cause of the downward slope
in the pick-up characteristic, and the chief source of instability

there is nearly as common as
United States

in the

Matching Impedances

The curves which have been
given are based on the assumption that the pick-up is connected
directly to the grid of the input tube of the amplifier. This is
the usual practice in radio sets. However, coupling trans-
formers are sometimes used between the pick-up and the grid.
In this case the question of matching impedances comes up.

In practice, the impedance of a pick-up approaches that of
the grid only at the highest frequencies. The usual mdio set
pick-ups have an impedance of (Continued on page 932)
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By
Humfrey
Andrewes*

O doubt since the invention of Dr. Robinson’s new

receiver system was first described in Rapio NEws,

many of the large band of amateurs in America will

have wondered whether this new device can be used

on the short-wave channels. Shortly after the first experi-

mental models of the Stenode were constructed in England,

the writer had an opportunity of testing out its possibilities on

the amateur channels. The apparatus used was primarily de-

signed for the broadcast bands, but as the oscillator anq aerial

circuits were designed with plug-in coils, it was possible to
adapt the apparatus fairly easily to other wavelengths.

The first experiments were made

on the 2000 kc. phone band. The

Rapio News ror Arrir, 1931

Testing the

Previous issues of Rapio NEWS have dwelt at
Radiostat, the invention of Dr. James Robinson,
wave enthusiasts would begin to consider the appli-
work.

In this article Mr. Andrewes, an associate
make his own

has been QRM. Any amateur who has listened on the short-
wave channels or who has owned and operated an amateur
transmitter, knows those exasperating interfering signals whick
come at just the time you are trying to understand what the
other fellow is saying. How often have you thought how nice
it would be if you could make a receiver which would cut out
the interference? This is exactly what the Stenode has proved
capable of doing.

The mathematical theory and the analysis of how the system
works has been described in great detail by Dr. Robinson in his
paper which he gave before the Radio Club of America and

which was published in this maga-
zine in February. It is unnecessary,

results were astonishing. The ap-
paratus was set up in the northern

part of London and on this fre- FIG.2
quency the QRM from all the dif-
ferent phone stations in this area is T2 QuaRTZ

extremely bad. It was found, how-

therefore, in this article, to go into
the why and wherefore of the theory.

From a perusal of the technical
details which have been published
up to now it might appear as though
the invention necessarily involved

—————————0+B,

<4 TO
it 2

AMAMA
VWA

ever, that it was possible to pick
out any one of the good phone
stations which were crystal con-
trolled and separate it readily from
the others. This receiver, however,
showed up the badly operated sta-

elaborate apparatus and a multi-
plicity of circuits. In the case of a
broadcast receiver, to give the finest
possible quality and have modern
sensitivity, the circuits certainly do
become involved, although they are

J_ -0+8;
-,— -0-8

tions, as it was impossible to re-
ceive a station which was not abso-

fundamentally quite simple. When-
ever we come to a consideration of

lutely steady in frequency. A num-
ber of broadcast stations were also
picked up on this band.

In turn, experiments were made
on each of the other amateur bands
up to the 14000 kc. band, although
the receiver which was used was
not really designed for working on these high frequencies. The
writer was impressed with the possibilities of the use of this
apparatus on the amateur bands, so that a schedule was ar-
ranged with one of the amatcur stations on the other side of
London. It may not perhaps be well known in America, but it
is often very difficult to maintain a satisfactory schedule with
stations on opposite sides of Lon-

Figure 2. Automatic grid bias is employed in the

crystal controlled detector stage.

type -24 tube R may be 10,000-50,000 ohms and
C=1 mid.

a simple arrangement which can be
used on the short-wave channels, it
is possible to devise simple circuits
and design a receiver which any
amateur can easily build. Let us.
therefore, without more ado, turn
to the practical ways and means
by which we can adapt this invention to the use of the amateur.
Perhaps the simplest arrangement that we can consider is the
use of a quartz crystal for single-frequency working. By single-
frequency we mean that if two stations have a definite sched-
ule together it is usual for some definite frequency to be fixed
(as in the case of the Army or Navy amateur networks), and

When using a

don.

During the actual tests which I
were carried out, it was found that
there were two stations, one a thou- '
sand cycles on one side and one ‘
2000 cycles on the other side of the
station which was being received.
Both of these stations were local '
and stronger than the scheduled
station, but it was possible to re-
duce the interference considerably,
so that contact with good speech
could be maintained.

Ever since amateur radio has

9

'

—

—O+ 8B, |
§ ’ —0+8;
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|

QUARTZ CRYSTAL

15T AUDIO

+84

started, there has been a little

|
)
1
|
trouble which has worried all those f

LSS

O =~A

|

who have tried to communicate

with each other. That little trouble

*British Radiostat Corp.

Figurg l: Short-wave Stenode receiver, of experimental design. No constants have
been indicated, as the experimenter may
which he wishes to work. Cl is the quartz crystal balancing condenser

design the receiver for the frequency band
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length on the techwical features of the Stenode T
and it is only natural that experimenters and short- )| or8
cation of the Stenode to their particular fields of . R g —o*8:
of Dr. Robinson, tells the “ham” just how he can ' - c
short-wave Stenode , i}

| 4] R

|
in this case the two stations only wish to receive onc particular T %
frequency. If, therefore. four crystals arc chosen so that we Figure 3. o8
have two pairs of crystals that have as near as possible the  Circuit for FIG.3
same frequency, then if one is used for the transmitter and first audio
one for the receiver in each station it will be fairly obvious Stage. The

that, provided we can arrange the receiving circuits to utilize
the quartz crystal, a fixed form of receiver can be devised
which makes contact between thesc two stations. With such
an arrangement no searching for stations is necessary, the re-
ceiver and the transmitter cannot wander perceptibly out of
tune and with careful design interference should be reduced to
a very minimum. Figure 1 shows a skeleton circuit diagram
of such a receiver. In this circuit the same quartz bridge
circuit is utilized, as has been previously described, but as the
quartz crystal is ground to the same frequency as the signal to
be received, obviously it is unnecessary to utilize the super-
heterodyne principle. The input transformer from the aerial
circuit and any high-frequency stages which may be utilized

R S T =

Note the extent to which shielding is carried in this model of the Stenode.
This is one of the standard models designed for British tubes

in front of the quartz crystal. are tuncd approximately to the
frequency of the crystal and then can be left alone. The con-
denser C1 is adjusted so as to balance the capacity of the
quartz crystal mount and this adjustment may readily be found
when listening on the receiver. It will be noticed that as the
capacity of this condenser is varied. there is one position on
the scale where practically all the interference disappears. par-
ticularly static, etc. This adjustment is quite critical. but once
it is found it will not vary. The low-frequency portion of this
receiver can be quite simple and if phones arc used for recep-
tion one stage of audio-frequency with a suitable correction
coupling, which will be discussed in a moment, will be suf-
ficient.

If this receiver is to be used for the reception of pure un-
modulated cw. it will be necessary to add a local oscillator for
heterodyne purposes, and if the designer desires to make the
apparatus as stable as possible. a crystal control oscillator
might be utilized having a small audible difference in fre-
quency from the crystal used for reception when a steady het-
erodyne note would be received. This last, however, is an

coupling condenser C may have a value of from 200 to 500 mmfd.,
R1=300,000 to 500,000 ohms, and R2 = 250,000 ohms to 1
megohm

?labora.tion. which is by no means essential. It is obviously
Impossible in one article to give complete constructional details
of such a receiver and therefore only the general design can
be indicated. The design of such a receiver will obviously appeal
to the keqn experimenter, who will have an opportunity to carry
out experiments in this interesting branch of the radio art.

Let ‘us consider now the case of the design of a receiver
which is suitable for use on all the amateur bands and
which is not limited to one particular frequency. In this case
utilizing again the quartz crystal we must turn to
the superheterodyne. 1In the circuits which have
been published in previous issues describing in
detail the apparatus, the quartz crystal was in-
serted in a bridge circuit in the intermediate-
frequency amplifier of a superheterodyne. Al-
though the receiver described was designed for
use on the broadcast wavelengths, the same ar-
rangement may obviously be adapted to the
short-wave amateur bands. The Rapio NEws
Short-wave Superheterodyne described in the Sep-
tember issue can be adapted to this principle. The
receiver consists essentially of three parts, the
high-frequency portion up to the bridge circuit,
which follows the standard superheterodyne prac-
tice; secondly, the quartz crystal circuit and sec-
ond detector and, thirdly, the audio-frequency cor-
rection amplifier. The important difference be-
tween this superheterodyne and those which have
been previously described lies in the use of a high
value of grid bias on the second detector and the
use of an audio-frequency amplifier in which the
amplification increases proportional to the frequency.

The grid bias of the second detector may be obtained auto-
matically by inserting a resistor in the cathode return lead
by-passed by a suitable fixed condenser. Such an arrange-
ment is shown in Figure 2. This grid bias is necessary be-
cause of the large amplitude of carrier wave which builds
up when it passes through the quartz crystal. This is equally
important in the case of the reception of code signals. The
correction amplifier is necessary. because otherwise the low
frequencies in the modulation would be many times stronger
than the higher frequencies and give extremely distorted speech
or music. An interesting point in connection with this ampli-
fier which should be of great use to the amateur designing a
receiver is the fact that an ordinary pair of headphones has a
frequency characteristic which slopes up very sharply to about
a thousand or fifteen hundred cycles. If a pair of phones is
therefore inserted in the anode circuit of the second detector
of this special superheterodyne, quite fair music, as far as the
bass and middle frequencies are concerned, will be received.
If therefore the signals are strong (Continued on page 955)
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Receivers at the Army station WTW, Fort Monmouth,
N. J., one of the 2nd Army Corps Area Network

HAT the radio amateur is a valuable asset to the

country is a well-known fact, which has been substan-

tiated innumerable times. as for example, during the

floods in Vermont a few years ago, the Mississippi
Valley disaster, the recent Miami and Porto Rico hurricane
emergencies, etc. In all these emergencies, the local radio
amateurs, with the co-operation of other amateur stations in
various parts of the United States, were able to maintain
communication by means of their low-
powered transmitters operating on the
short-wave bands assigned to ama-
teurs, and thereby handle the neces-
sary traffic for the direction of relief
work, press reports, messages concern-
ing the safety of persons in the strick-
en area and other emergency communi-
cations.

This emergency communication
work was organized in a more or less
temporary and hasty manner, and the
fact that communication to the out-
side was established and maintained,
was due to the loval co-operation of
each individual amateur, who volun-
teered the services of his station and
himself to establish radio channels of
communication during the period of
the emergency, when all telephone and
telegraph wires were out of commis-
sion.

In view of this potential public ser-
vice of the radio amateur, the War
Department, through the Signal Corps
of the Army, began, in 1923, to de-
velop a nation-wide organization of
radio amateurs to provide each com-
munity with reliable communication in
emergencies. This organization is
known as the “Army Amateur Radio
System” and has grown in the past
five years from a handful of stations
to over 700 Army amateur radio sta-
tions in the United States and its pos-
sessions at the present time.

The Army Amateur Radio System

*U. S. Army Signal Corps Reserve,

Ravio News ror ArriL, 1931

The amateur, or “ham,” is held by the
U. S. Arimy to be a decidedly impor-
tant link in the emergency communica-
tion system of the country. So much so

that the U. S. Army Signal Corps has organ-
ized the amateurs of the country into a radio
reserve system of great importance, as dis-

closed in this article

is a purely voluntary organization of American radio ama-
teurs who desire to afflliate themselves with the Signal Corps
of the Army for the following purposes:

(a) To provide additional channels of communication
throughout the continental limits of the United States that
can, in time of emergency, be used to augment or replace the
land lines, both telephone and telegraph, that may be seri-
ously damaged or destroyed by flood, fire, tornado, earthquake,
ice, riots or insurrections.

(b) To place at the disposal of military commanders of all
components of the Army of the
United States (Regular Army, Na-
tional Guard or Organized Reserves)
and of the Red Cross such amateur
radio channels of communication as
may be developed.

In return, the Signal Corps has the
following objectives:

(a) To provide the amateur radio
operators with a knowledge of Army
methods of radio procedure and of
the basic principles of using radio in
the field.

(b) To establish contact with a
considerable number of interested ama-
teur radio operators, acquainting them
with the Signal Corps and its activities,
and securing their aid in experimental
work, tests, etc.

(¢) To render such encouragement
and assistance as may be desirable to
firmly establish and perpetuate the
American amateur.

It may be well, at this time, to point
out that no military service of any
nature is required or expected at any
time of anyone affiliating themselves
with this organization. It is only a
voluntary co-operative plan by means
of which an amateur radio operator
who, realizing his duties and respon-
sibilities as a citizen. may train him-
self to better serve his community in
time of an emergency when communi-

The transmitter at the Army
Amateur Net Control Station
WLM-W3CXL, Washington, D. C,
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Capt. David Talley’ a |
the author of d)-
this article

, says-- B 13 &%
R d d 10 The Radio Amateur Will

Benefit Because--

RECOGNITION by the U. S. Army
S ( : I I I helps to insure the permanency of the
amateurs’ rights against the encroachment

of commercial interests in the assignment
of operating frequency bands.

PARTICIPATION in the Army net-
cation channels are temporarily destroved. Any amateur radio work t‘rains the amateur in efficient and
operator, having an amateur radio station in active operation standardized methods of trafiic handling
that is duly licensed by the Federal Radio Commuission, 1s and organization.

eligible to join.
J : CONTACTS are provided with other
amateurs and opportunities to partici-
. pate in experimental and development
For the purposes of Army organization and military adminis- work in co-operation with Signal Corps
tration, the United States is divided into nine Corps Areas. stations and other amateurs.
The First Corps Area. for example. comprises the states of
Maine, New Hampshire. Vermont. Massachusetts and Connec-
ticut. with headquarters at Boston. The Second Corps Area

Organization

consists of the states of New York. New Jersey and to serve as the Army representative of all trans-
Delaware and the Island of Porto Rico. Its head- mitting amateurs of the United States.
quarters are at Governors Island in New York Harbor. The Radio Aldes or Liaison Officers of the Corps
"Lhe headquarters of the remaining Corps Areas are, Areas are as follows:
in numerical order, at the following places: Balti- Ist Corps Area—A. L. Budlong. ¢/o American
more. Atlanta. Columbus. Chicago. Omaha. San \ Radio Relav League, 1711 Park St.. Hartford,
Antonio and San Francisco. It seems logical, > Conn.
therefore, that the Army amateur radio system 2nd Corps Area—Captain David Talley, Sig.-
should follow the same manner of organization, } Res.. 2222 Avenue O, Brooklyn. N. Y.
and it does as closely as possible. 3rd Corps Area—Captain John M. Heath,
] . Signal Corps, Office of the Signal Officer,
Co-ordination 3rd C. A, 311 St. Paul Place, Baltimore,
The Army Signal officer in cach Corps Area Md.
in the United States is charged with the carry- 4th Corps Area—Jas. W. Spratlin, 83
ing out of this plan of affiliation between the Rogers St.. SE.. Atlanta. Ga.
Signal Corps and the transmitting radio ama- = sth Corps Area—L. G. Windom, 1375
teurs in the Corps Area. In furtherance of Franklin Ave.. Columbus. Ohio.
this scheme, he appoints an officer at his 6th Corps Area—V. A. Kamin, 2039
Corps Area Headquarters to serve as a S. 8th Ave., Maywood. Il
“Corps Area Liaison Agent” hetween a rep- ( 7th Corps Area—Lieut. H. P. Rob-
resentative of the radio amateurs—who is erts. Signal Corps. Fort Omaha, Neb.
known as the “Radio Aide to the Signal Sth Corps Area—Signal Officer, 8th
Officer”—and the Corps Area Signal Of- ' Corps Area. Ft. Sam Houston, Tex.
ficer. 9th Corps Area—Harold Lucy,
In order to coordinate the work in 1201 Fulton St., San Francisco,

the various Corps Areas, the Chief Sig- Calif.
nal Officer of the Army. Major-Gen-
eral George S. Gibbs, has designated
Captain N. L. Baldwin of Army
Amateur Radio Station W3CXMIL
Washington. D. C.. as the Army
Liaison Agent and Major Law-
rence J. Dunn. Sig.-Res.. operator

of AARS. W2CLA. Brooklyn.
N. Y., as the Chief Radio Aide.

Radio Nets

The basic organization of the
radio communicating system in
the Army is the net. The net
consists of two or morc radio
stations located at the head-

quarters of the units which

they serve. A Brigade Radio
net, for example. would he
composed of the radio st
tion at brigade headqu
ters and those at the

The antenna at WLM-W3CXL.

This station is operated from

the Munitions Building, Wash-
ington, by remote control
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regiments in the brigade. The station at the highest unit
or organization in a net is called the Net Control Station and
directs the operation of the Net. Following out this principle,
the Army Amateur Radio System is built up of a series of nets
starting with the Army amateur net control station. W3CXL-
WLM, at Washington, D. C.—which is under the direction of
the chief signal officer—and branching out through corps area,
state, district and local nets; in order

Ranto NEws ror ArriL, 1931

any large business, industrial or public service corporation—
should function properly and efficiently.  Therefore, sub-
ordinate stations in a net only communicate with each other
or the net control station, but never with other stations which
are in different nets. However, this does not unduly delay
the handling of traffic, as one may suppose, due to the handling
of the same message by a number of stations in different nets

before it reaches the station of des-

to include every affiliated Army ama- tination. While it is true that the
teur radio station in the United message could be handled quicker by
States. MASTER TRAFFIC SCHEDULE, sending it direct from the originating

The inter-linking of this form of ARMY AMATEUR RADIO SYSTEM station to the station at the place of
communicating system can best be - (EFFECTIVE SEPT.8.1930) destination, nevertheless, for the
illustrated by the following detailed cores [6:20[7.30[8.30] 9.20]i0-30]11.30[i2.30] 1:30 | 2:30 ] 3.30 speedy dessemination of information
net organizations in each corps AREA 7’:° °:° 9‘:—°'L°;°“’i°'2‘3° 1230]2:30113:30{4:30 and especially in emergencies, the net
area: | <= 'D—L '—%; > organization proves its worth.

(1) The Corps Area Amateur o s ¢ [sslas a(zz To assemble over 700 Army ama-
Radio Net consists of one station in 2 €A lol J[bos] ug g teur radio stations “over the air” on
the capital or principal city of each 3 [0S |cise]as o :‘é’ a particular night of the week. or at
of its states. The net control sta- R A_FD =0 = = any certain time is a colossal task;
tion is usually located at the corps 4 —g i g—: Sk S- '_-j§ g éﬁ even assuming that no interference is
area headquarters or an amateur sta- 51 s csl s+l A 3ol = | 32 caused by other amateur radio sta-
tion in the same city is selected. 5 [Cc [ Ao D | I3 % ;“ tions. Nor is it possible to get

(2) State Amateur Radio Nets are e O[S |ce[se[A J2l % gkf’ everyone to agree to a certain night
based on the division of each state clAajoe o o N4 or even time for schedules. How-
into approximately five (5) geo- 7 | O fsefcsls S% Py ever, from the experience gained
graphical areas. The stations are g 2, 2: = P < from several years of operation. it
normally located in the principal city l_a € As[ O+ < has been found that Monday night
or town of each such geographical [ 9 [os[se[C | Ac |s | oO is the night most convenient to the
area. The station in or near the state ce Djsio® majority of A.A.R.S. and it has been
capital usually serves as the state net ~ REMARKS ~ chosen for the weekly schedule
control station. € oM TS e RATE period. Because of the differences in

(3) The District Amateur Radio 138 BRI ERHEE LN time between the eastern, central and
Nets are the five (5) geographical * AT 1D @M. ZLV FROM W3CXM ON 3350 KC. western parts of the United States.
areas into which the state was di- AT 1 PM. ZLV FROM WLM ON 6890 kC. it has been necessary to spread the
vided as described in (2) above. A i TIME STATED EASTERN STANDARD TiMe schedules throughout the entire eve-

station in the principal town or city
in each of these districts is selected
to serve as the district net control
station.

(4) Local Amateur Radio Nets
comprise all amateurs in the local areas for which the respective
sub-stations of the district net may act as net control stations.

It will be evident, from the above net system, that the
net control station of each net serves as a subordinate station
in the next higher net. In other words, if we take the Second
Corps Area net, the net control station is W2SC, located at
Fort Wood, Bedloes Island, N. Y. H., and operated by Signal
Corps personnel, and the subordinate stations in the net are,
respectively, the net control stations of the New York, New
Jersey and Delaware state nets and are owned and operated
by amateurs. An alternate net control station for every net
is also selected to function in place of the net control station
in case the latter, for any reason, is unable to keep the as-
signed net schedules.

teur Network

Net Operation

In military work, there is a “chain of command” over which
all orders pass from the highest commanding officer or office
to the lowest subordinate. Tt is most essential that this “chain”
be maintained and all correspondence and messages follow the
established routine in order that the Army—or for that matter,

The
at the
and

shows

This schedule of operations for the Army Ama-
indicates
which the organization functions

operating

at W3CXL. The photo

power switch-panel
the
The photo at the right

the transmitter
its two 50-watt power
amplifier tubes

ning and night. The arrangement of
the schedules is best shown on the
attached “Master Traffic Schedule,”
which is self-explanatory.

Every Army amateur radio station
is expected to keep these weekly schedules, that are assigned
to its net. by working its net control station—or subordinate
stations—at the designated times and handling any traffic that
is received. In this connection, a “ZL\"” (general call to all
stations) is broadcasted by the Army amateur net control sta-
tions, W3CXM and WLM, at 10:00 P.M. and 11:00 P.M.
E. 8. T.. respectively. W3CXM uses 3950 kc. and WLM trans-
mits on the Army 6990 kc. frequency, so that Army amateurs
throughout the country can receive either one of these sta-
tions. This “ZLV" is a sort of weekly bulletin from the chief
signal officer and all stations stand by to receive it at the
above-mentioned times.

All traffic is normally handled in the clear—plain text—but,
for the purpose of increasing the proficiency and accuracy of
Army amateur radio operators. the chief signal officer is fur-
nishing to all interested operators, a cipher device and instruc-
tions in the use of the same. In addition, cipher messages
are sent and received during the weekly Monday schedules
between the various nets. All information furnished the Army
amateur operator in regard to the cipher instruction, including
the key words, is, of course, con- (Continued on page 925)

the precision with

table
left shows the
transmitter.

the interior of
with
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obile Radio Services

This is the fourth successive article in a series of five describing the

United States Radio Laws and Regulations.

The author, in these articles,

has drawn from his rich experience as former secretary to the Federal Radio
Commission informing prospective applicants of station licenses how best
they should go about this important piece of business

NY discussion of the mobile radio services of this
country or any other. of necessity is deveted largely
to marine or ship operation; although, of late years.
facilities for radio communication from and to air-

craft are coming to be more and more desired. if not required.

There are two radio acts on the statute books. although
usually only “sca-going” operators are familiar with or func-
tion under both. The one most of us recall as The Radio Act
of 1927, covering the operation of all radio transmitters in
the United States, is of more general importance. The second.
literally the first since it was originally approved in June. 1910,
and amended in July. 1912, is known
as the Radio “Ship Act.” Briefly, the
“Ship Act” requires that certain pas-
senger-carrying steamers which leave
the ports of the United States be
equipped with adequate radio facili-
ties, manned by a licensed operator.
This act officially designated as Public-No. 238-62nd Congress-
S. 3815, was not rcpealed when the general Radio Act of 1927
was approved, as ship owners and operators weil know. A
general knowledge of both these laws is indispensable to them.

The United States was perhaps a little slow in adopting a
radio regulation aimed to protect life and property at sea.
Great Britain enacted its first radio law, known as the Wire-
less Telegraph Act, in August, 1904, after the successful
demonstrations by Marconi and others of wircless communica-
tion over considerable distances during the preceding three
years. When delving into the history of the transition of
“wireless’” into the better known “radio” of today. the writer
became so interested that he is disposed to recount very
briefly some of the initial steps and developments in the late
years of the nineteenth century and the first decade of the
twentieth.

Early Railroad Experiments with Wireless

Strange as it may seem, the first attempt to transmit a mes-
sage from or to a moving object without wires seems to have
been in connection with railway trains rather than with ships.
These experiments began in 1385 by Edison and others. Of
course certain earlier cxponents of electromagnetic communi-
cation had endeavored. with varying degrees of success. to send
messages across rivers where no other means of communica-
tion existed. I have in mind the work of Lindsay as carly
as 1845, O'Shaughnessy in 1849; Highton in 13872; and Alex-
ander Graham Bell, across the Potomac. in 1832. XNo one
scemed to think of the great potential value of wircless as a
means of communicating with ships, although in 1892 Steven-
son suggested its value for sending messages to lighthouses.
and Smith three years later established the first such com-
munication. It remained for Marconi. the most advanced
thinker and practical adaptor of those days. to effect ship-to-
shore communication, over a stretch of water ten miles wide,
in 1897. This distance was increased in December of the
same year to eighteen miles, at which time Marconi estab-
lished the first ship station or, as it was then described, the
first “floating wireless-station.” The next year this new means
of communication was used practically: the Kingston regatta

* Former sccretary, Federal Radio Commission,

By Carl H. Butman*

at Dublin was reported via radio to a local newspaper from
the Steamer Flying Huntress.

Then things began Lo move in radio—France led the nations
of the world in adapting radio to its naval work when she
equipped a gunboat at Boulogne with wireless apparatus. but
the United States soon followed, fitting the battleships New
York and Porter for radio communication. Great Britain was
not far behind—the same year, during manoeuvers, British
ships equipped with Marconi apparatus cxchanged messages
over distances up to eighty-five land miles. During the same
year, 1899, the international yacht races were covered or re-
ported by radio for the New York
Herald; at the same time the Cruiser
New York and the Battleship Massa-
chusetts communicated over distances
up to thirty-six miles. A little later
the Steamer St. Paul was equipped
with Marconi apparatus and estab-
lished ship-to-shore communication with the Needles station.
The first oceanic newspaper called “The Transatlantic Times”
was printed aboard this vessel being made up chiefly of radio
reports on the South African war.

In 1901 came the first marine distress call for assistance in
the shape of a radio message, not the well-known “SOS,”
however, as that was not adopted until 1908. It was merely
a relay by radio of a message that the Bark Medora was
waterlogged off Ratel Bank. It is recorded that assistance
was sent immediately. When The Princess Clementine ran
ashore a little later, she was reported by wireless to Ostend.

Skipping a bit and passing over the monumental feat of
Marconi in December, 1901, when he transmitted the letter
“s” via wireless across the Atlantic, a distance of cighteen
hundred miles. and many other momentus developments of
radio communication. we come eventually to a list of vessels
whose radio equipment and operators saved both lives and
property. The first actual distress call recorded as sent out
from a ship at sea. occurred when the Steamship Republic
collided with the Stecamship Florida off the United States
Coast in 1910. Her calls were answered and through aid
brought by wircless her passengers were removed before the
unfortunate vessel sank. Many leading American citizens and
certain governmenlal officials began to realize that our ship-
ping would be far better protected and the lives of traveling
citizens saved if radio equipment was placed on its passenger
steamers.

The First Radio Act

Investigations followed and in June, 1910, the first radio act
was enacted by Congress. Its provisions required that within
a vear it would be unlawful for any ocean-going steamer car-
rying more than fifty passengers and crew to leave any port
of the United States unless equipped with efiicient radio ap-
paratus capable of transmitting and receiving messages over a
distance of at least one hundred miles, and in charge of a
person skilled in such operation. This act did not apply to
vessels plying between ports less than two hundred miles
apart. To prevent patent monopolies and the refusal of one
company or ship to exchange messages with another ship
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equipped with a different type of apparatus, it was written
that all messages capable of reception were to be accepted from
other vessels or shore stations. Masters who failed to comply
with the law were subject to a fine of $5.000. The then Secre-
tary of Commerce and Labor was then designated as the en-
forcing officer.

As distress calls became more frequent, assistance became
more available. The steamer Titanic on its maiden voyage
across the Atlantic in 1912 collided with an iceberg and sank,
but not before its operator Jack Phillips sent out frantic sig-
nals. This early hero of radio unfortunately lost his own
life, due largely to his physical exhaustion following strenuous
efforts to perfect the operation of the new radio equipment
the day and night preceding the accident.

He jumped into the sea as the ship sank but his exhaus-
tion and the exposure caused his death although he was picked
up at the time. His name 1ncidentally heads the list on a
monument erected in Battery Park, New York, to twenty-four
heroic radio operators who have lost their lives in line of
duty. Another memorial to radio operator Phillips stands at
Godalming, his birthplace in Surrev. England. A study of the
accounts of this disaster reveals the fact that another radio-
equipped vessel was only a short distance from the Titanic
when her radio distress signals were sent. The single operator
aboard that ship, however, had signed off for the night after
his long day trick. It was realized that, had he or a relief
operator been on watch, many more lives than the seven hun-
dred rescued from the Titanic might have been saved. As a
result an amendment to the 1910 radio act was introduced
and passed in July, 1912.

Constant Shipboard Watch Required

This is the Ship Act previously referred to. It provides that
a constant radio watch be kept when under way and that
two or more operators be employed on every steamer, thus
including cargo carriers. It also required that an auxiliary
source of power supply, or a bank of electric batteries, inde-
pendent of the ship’s source of electric power, be available for
emergency use. Such auxiliary power supply must be capable
of maintaining transmission over the prescribed distance for
a period of four hours. A means of maintaining efficient com-
munication between the bridge and the radio room is also spe-
cified. Such equipment and operators are placed under the
direction of the masters of United States vesscls, who are held
responsible for them and the radio equipment, being subject
to a fine of one hundred dollars for every willful failure to
enforce the provisions of the act while at sea. Operators. it
should be noted. are under the direction of the masters, who
are responsible to the government.

This act did not cover ships operating on the Great Lakes
or ocean-cargo steamers until the middle of 1913, providing
a member of the crew capable of reporling on distress signals
was placed on watch when the regular operator was off duty.

The value of these radio ships acts was soon revealed, for
passengers on many ships equipped with radio were saved as a
result. As an example, when the Volturno was burned in
mid-Atlantic in 1913, ten vessels came to her aid in answer
to her radio appeal for help and five hundred and twenty-one
lives were thus saved. That vear witnessed the holding of a
Safety at Sea Confcrence at London, where radio devices for
use aboard ships received careful consideration. Progress in
ship radio communication from then on was rapid; one appli-
cation including the installation of radio equipment in motor-
life boats on the liner Aquitania. Another development of
importance was the invention of a practical radio-compass by
Fred A. Kolster, then of the Bureau of Standards; a device
which has come to be part of the standard equipment of most
trans-oceanic and Great Lakes vessels. The first wireless
equipped lighthouse in Scotland was opened in 1924, a fore-
runner of the many radio beacon stations which dot the sea
coasts today.

While on the subject of marine radio it is well to consider
the immense value of the international distress signal itself.
and the priority over all other wireless communications ac-
corded to it by all nations. I refer to the well-known signal
“S0S.” According to the Director of the Berne Bureau. the
first suggestion of a distress call for ships was made by the
Italian delegates to the preliminary conference on wireless
telegraphy, held at Berlin in 1903. They urged the adoption
of a universal signal, “SSSDDD.” to be sent by ships in dis-
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tress, contending that all stations and ships should be obliged
to receive any pertinent messages, suspending their other com-
munications. The other delegates agreed to the need for such
a signal but left the final decision to a special conference.
Soon after this the Marconi Company recognized the need
for a distress call. and on February 1, 1904, the use of the
famous call “CQD” was instituted on all its ships. This
signal was a combination of the general station call, “CQ,”
coupled with the letter “D,” signifving distress. It was used
only at the order of the captain of a ship in distress, or a
station retransmitting the signal. All stations were asked to
recognize the urgency of this call and make every effort to
establish satisfactory communication without delay. The dis-
missal of operators was to follow the misuse of the call.
Several countries, including the United States, adopted the
call “CQD” and used it until the Berlin regulations were
ratified.

At the Radio Telegraphic Conference in Berlin in 1906, the
German Government suggested that ships in distress use the
following special danger signal: - - . - - - . .. (S0S).

Previously. German ships desiring to communicate with all
vessels in their proximity without knowing their names or
calls sent an inquiry signal, “SOE.” Germany planned to
suggest this signal as the international distress signal, but as
the last letter. “E,” represented by a single dot, was not
believed sufficiently characteristic, being easily susceptible to
loss. especially during atmospheric disturbances or in heavy
traffic, or when carelessly transmitted. the delegates in 1906
suggested the final letter as “S,” thereby having the honor
to define what became the universal signal, “ - - - - - ... o
“S08.”

Such interpretations as “save our souls” or “save our ships”
given this call, it is pointed out, should be accepted with
reservations. There is no official meaning recorded. In a
similar manner, Berne reports the Marconi signal “CQD” has
been interpreted to mean, “come quick danger.”

The distress signal “SOS” was adopted officially and put
into effect by the International Radiotelegraphic Convention
of Berlin in July, 1908. It was a matter of keen regret to
the Marconi operators that their old signal “CQD” was not
adopted, and many continued to send “CQD” as well as
“SOS™ when accidents occurred. “CQD,” however, was gradu-
ally forgotten. In 1912 the United States adopted “SOS”
when the international agreement was accepted.

The signal today is “SOS,” without spaces, the Berne Bu-
reau explains, and should not be sent “S QO S” (-.. --- ...),
but ( ......... )

Rules Regulating Distress Signals

Among other things, the 1927 Radio Act in Section 22 pro-
vides for the protection of marine communications, including
distress signals, familiarly known as “SOS” messages: sec-
tion 23 requires not only that ships be properly equipped for
the transmission and handling of such messages, but that cer-
tain shore stations be designated to keep a licensed operator
listening on the marine distress channels. Distress signals
have absolute priority and ships and shore stations, open to
public service, are bound to exchange radio communications
with any ship and aid if possible.

Commenting on the use of the signal “SOS,” an official of
the Radio Division, Department of Commerce, points out that
phrases which include the signal “SOS” must not be used in
discussing a distress call. Obviously the use of the signal
itself may cause confusion, especially when an actual distress
signal has been or is being sent out by a ship or is being
relayed.  Therefore, it is required that in transmitting in-
quiries or remarks concerning the sending or reception of the
“SOS” call. it must be referred to as “distress signal” and
not by the signal itself. In other words. do not inquire, “Who
sent the SOS,” or “SOS with ship now clear.”

The necessity of complving with international distress sig-
nal regulations, using the specified channel 500 kilocycles or
600 meters, is explained by Captain S. C. Hooper, Chief of
Naval Communications. He states that recently station NPN,
at Guam, aided the German motorship Hedwig after she went
ashore on Pirates Reef, by intercepting and relaying the distress
call to Cavite and the Cruiser Pittsburgh. As a result aid was
sent from Hong Kong. The crew was saved although the vessel
was a total loss. Particular credit is due the Guam station
for intercepting the signal, Captain (Continued on page 946)
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RADIO NEWS STANDARD

CIRCUITS

IRCUIT A is the sche-
matic diagram of an in-
ductively-coupled tuned

cryvstal receiver. The
construction of this circuit is
simple. This circuit is especially
suitable for the beginner who
wants to start out by building a
simple set that will give him
clear reception of local signals
at the smallest cost. There are
| several minerals used for crystal
detectors, two of which are
galena and carborundum. The
coils L1 and L2 are a standard
antenna coupler and the con-
denser C! should have the capa-
city called for by the particular
make of coil employed. C2 is a
by-pass condenser of .002 micro-
farad.

Circuit B is the same as cir-
cuit A except that the crystal
detector has been replaced with
a vacuum tube. Its construction
s comparatively simple. The re-
ceiving range is improved over

| that of the crystal detector set
by the amount of amplification

Crystal and One-Tube Circuits
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provided by the vacuum tube in
addition to its detection or “‘rec-
tifying”" action. This is an easy
circuit to tune, and is the logical
second step in the progress of
the beginner. A circuit of this
type will provide good clear sig-
nals of excellent quality. R1 is
a grid leak resistance of 2
megohms. C3 is a grid con-
denser of .00025 microfarad.
The resistance R2 is to control
the filament voltage to the
vacuum tube and its value de-
pends upon the type of tube
used.

Except for the addition of
coil L3, circuit C is the same as
in circuit B. By means of this
coil L3 regeneration is obtained
in the circuit. resulting in in-
creased amplification and selec-
tivity. In the early days of
broadcasting this circuit was
probably the most popular of all
because of its simplicity and ef-
fectiveness. An undesirable fea-
turc of this circuit is the possi-
bility of re-radiation.

HIS is a schematic diagra
frequency tuner.

| T
construction of this circuit

I for his advancement from the sir

\ controlling oscillation. R1 1s 600
The grid-leak resistor R3 may b

juen It consists of two stages of tuned
radio frequency followed by a detector tube.

{ tivity and the distance getting ability as well as the repro-
duction obtainable from this tuner will reward the beginner

circuit will not re-radiate as regeneration is not used.
resistors R1 and R2 are grid suppressors and are used for

Tuned Radio-Frequency Circuits
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megohms. The grid condenser C4 should be .00025 micro-
farad. The value of the filament rheostat R+ depends upon
the type of tube used. This resistance may be utilized as
a volume control as wel as to control the tilament voltage
to the tubes. Ii —O1A or —12A type tubes are used in this
circuit the value of this rheostat should be approximately
around 20 ohms.

A word or two in reference to mounting the radio-fre-
quency coils may be of assistance to the radio beginner.
Air-core transformers in a radio-frequency amplifier should
be mounted to have the least possible coupling with each

other otherwise the receiver will
oscillate, completely spoiling re-
ception. In order to reduce this
coupling to a minimum, the coils
should be spaced well apart and
preferably mounted so their axes
are at right angles to each other.

A superior method for re-
ducing undesirable coupling is
through the use of shielding to
isolate the parts of one amplifier
stage from those of the other
stages.

This radio-frequency tuner
makes an excellent unit to com-
bine with any audio-frequency
amplifier to provide loud-
speaker reception.
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Nike-roscopes

OFTEN wonder

why the title,
“Press Represen-
tative,” is attached
to many radio peo-
ple, they don’t
seem to do any-
thing about it.

One who de-
serves the title and
has made his de-
partment what it
1s today, I hope
he's satistied. is
Jesse Butcher. Mr.
Butcher is really a swell person.

But the incident I really started to tell
you about was the other day when Jesse
received a present of a beauteous carved
humidor while I was at the Columbia
studios. He ejaculated, “Now I'll have
to learn to smoke!” We all said that
the magnificent gift looked much more
like the jewel case in “Faust"—but after
all. in these hard times a jewel is only a
jewel but a good cigar's a smoke!

VA LE GAL-

LIENNE,
actress, whose
broadcasts  you
all enjoyed via
Columbia, has
turned her ether
talents to the
National Broad-
casting Company
of late, playing
Nora in Ibsen’s
“Doll’s House.”
She is scheduled to be Juliet in Shake-
speare’s immortal love story. and by the
time you reaa this you will probably have
heard her interpretation of the essence
of romance.

Most of you know that down in a
shabby corner of Fourteenth Street in
New York City, the lovely Eva has cre-
ated the impossible—the Civic Repertory
Theatre. Here she gives such plays as
“Peter Pan,” “The Cradle Song” and
“Hedda Gabler.” With everyone saying
a repertory art theatre could not be ac-
complished — Miss Le Gallienne went
quietly ahead and accomplished it.

When she came out of the studio after
giving you her airy Nora at NBC. I
asked the actress what was the most im-
portant illusion to preserve. She an-
swered, “a sense of magic.” And doesn’t
that cover it all?

Eva Le Gallienne. the daughter of
Richard. the poet. was born in London
and educated in Paris. T asked her what
she would do if she knew she had only
one year left to live. “I would go to
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