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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.


www.americanradiohistory.com

872

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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! O o Ty T O () 1~ left, could supply substantially complete
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

-

OO o0y b

cu

www americanradiohictorv com


www.americanradiohistory.com

884

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

887

=
s
s R _..i'g"r s *1
g e O Ly
¢ s ;

e

R e
B R

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.

RADIO NEWS STANDARD CIRCUITS |
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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
the country.” mused the organizer of the
Civic Repertory Theatre. “and get as near
the earth as I could. so long as T was go-
ing into it so soon. Then I'd read a
great deal and be with the flowers and
animals.”

Harriet Menken

“The future of the actress in radio?
I don’t think any actress would leave the
stage for the air unless she had to.” said
the woman who plays Peter Pan, Marsha
and Juliet equally well.

When asked who was the greatest ac-
tress of our day. Miss Le Gallienne said,
*“Claire Eames—or rather she would have
been great if she had lived longer. She
was on the way. But you cannot be a
really great actress under thirty-five. It
takes twenty years anyway.” We'd like
to take four years off of that cstimate,
for Miss Le Gallienne is only 31!

As we talked. Eva Le Gallienne who
was not very striking at first glance. ap-
peared more and more beautiful—her
cameo features became illumined by that
sense of magic she spoke of—for indeed
she creates an illusion and carries with
her a certain enchantment.

WH EN you
hear radio
babies on the air
do you think that
these children get
a lollypop or a toy
doll as their re-
ward of merit?
And what would
you say if I told
you that the lead-
ing radio young-
sters add thou-
sands of dollars
each year to the family coffer?
Winifred Toomey. ten years old, of the
blonde curls, the most natural and charm-
ing of the group whom you hear in The
Lady Next Door. Toddy. Bon Ami, and
many other programs at NBC, is said to
earn $5.000 a year. At NBC they put
Howard Merrill’s and Jimmy McCallion’s
salaries at approximately $10.000 apicce
for the twelve months. Howard was
“Penrod” and Jimmy “Sam.” in the
famous “Penrod” series. and in fact they
each take all the principal roles for four-
teen- and eleven-year-old boys on the air
over the National Broadcasting System.
Baby Rose Marie. at five years old,
tops the list of total yearly youngsters’

Jimmy Mc-Callion

www americanradiohictorv com

- with his peppy St.

earnings, with a figure that NBC put at
$50,000, although rumor doubles that
amount. Rose Marie, whose last name
is Curley, is the most sophisticated of the
youngsters. T've talked with the others,
dozens, perhaps hundreds of times, but
I've never seen them act as this Baby
does. There is a finish, a palish, a hard-
ened something about Baby Rose Marie
and her acting, that is very unusual and
clever, and yet I wonder if it is worth
any amount of money to be on to all
the tricks at five years of age?

NE of the 1

pleasant things
that will happen to
all of you when
television becomes
an ordinary actu- |
ality, is that you
will be able to see
the Countess Olga

&

- |,'
Medolago Albini, h /
an NBC staff con- \\:"W}.
cert artist, whom [2ca e

you hear frequent-

ly over the General Motors Hour, on the
Fleischman Hour, and continually on
numerous NBC programs.

Countess Albini is a dark, slender girl,
with perfect features. She was appointed
sometime ago to represent NBC in the
beauty contest at the Radio Show.
Countess Albini was born in Barcelona,
Spain, though she lived here most of her
twenty-five years. She is married to an
Italian, a blond from the north of Ttaly.
and has a son. Guardo, three years old.
Bored with bridge and dinner parties, she
came to NBC where Sophie Braslau in-
troduced her to one of the vice-presidents.
The rest you know. She likes fencing,
horseback riding. and most of all, sing-
ing. I found her very charming—it’s an
old Spanish custom!

INCENT LO-
PEZ had just
been holding forth

Regis Orchestra
which you hear
over NBC. when 1
interviewed him
the other day. We
had quite a snap-
py. typical “Lo-
pez” chat. There
is something very
alert and alive about this leader, and his
orchestra catches it.

Mr. Lopez tells me he receives about
one hundred fan letters a day, which curi-
ously enough he catalogues according to
states—states in the Union. I gather—
not states of emotion! From some of the
letters I read. most of them could be
filed at 120 degrees Fahrenheit. In case
you don’t know, this is the top of the
thermometer.

(Continued on page 932)
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A group of midget variable condensers, giving an idea of the range in capacities in which they are available.

The condenser at the extreme left is a 100 mmfd. with semi-circular plates.

Next to it is the new large

322 mmid. condenser followed by one of 100 mmifd. and at the right a 50 mmid. condenser; the latter
three condensers are of the “Midline” type, which makes them especially adaptable for tuning purposes

1dget (Condensers

The introduction of midget condensers which provide a straight line tuning
characteristic and higher capacities than heretofore should do much to ex-
tend their field of usefulness, as indicated in this review of possible applications

VEN before the days of
midget condensers. the
days when the only way
one could get a small capacity variable condenser was

by removing plates from a larger condenser. there existed in-
numerable uses to which a compact variable condenser could
be put. But in those toddling days of radio everything was
several times larger than it had to be; who doesn’'t remember
those big awkward variometers using several pounds of in-
sulation?

Today the experimenter has at his disposal a variety of
midget variable condensers; some of these condensers are
midget in physical size only for they range in capacity up to
as high as 322 mmfd. and they can be obtained with the ordinary
semi-circular plates or with specially shaped plates to give a
“midline” tuning characteristic. The small physical size of
these variable condensers. the case with which they can be
mounted, and the wide range in capacities in which they are

Figures 1, 2 and 3.
diagrams.
antenna.
and midget condenser between antenna and receiver

By Donald Lewis

In Figure 1 the midget is used to provide v
In Figure 2 the midget serves as a vernier in sharp tuning.

made make them almost ideal for
the construction of compact or
portable receivers, short wave
sets, television receivers; in addition these condensers are in-
dispensable as antenna tuning condensers, regeneration con-
trols, for balancing and aligning, and many other purposes.
The utility of these condensers for short wave receivers and
wavemeters has possibly not been fully realized. They make
it possible to construct very compact, good-looking short wave
sets, The small size of the condenser also causes a reduction
in hand capacity cifects and in interaction between various
parts of the circuits. Since midget condensers are available in
all standard capacities (as well as some intermediate capacities)
they can be used in all standard types of short wave receivers.
No change in the circuit of the receiver is necessary; a small
midget condenser is simply substituted for the regular variable
condenser. In the past there has possibly been some reason
for not using midgets in short wave sets because the condensers

Perhaps the most common uses for midget condensers are shown in these three circuit
ariable coupling between a short-wave receiver and

In Figure 3 the addition of a coil
permit tuning of the antenna circuit with improved

sensitivity and selectivity as a result

MIDGET
VARIABLE
COND.

TO AF.
AMPLIFIER

r“\'}».':"nzs %‘335196?:“' |
50 TO 100 MMFD. .
MIDGET ANTENNA (_ZOND. ACCURATE
ADUUSTER Tuwne
84 DET: B4+DET.
FIG. { FIG. 2 FIG. 3
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Figure 4. A wavetrap in the antenna cir-

-
=
[_
L.

MIDGET
VARIABLE
COND.

MIDGET
~VARIABLE
COND.

1‘ cuit will eliminate the interference pro-

duced by powerful local stations. A coil

L shunted by a midget condenser is placed

in series with the antenna circuit. The

condenser is then adjusted until the signal
of the interfering station disappears

Figure 5. Use this wavetrap circuit where

_______i+<3 ANT
| - RaDiO
[, SET -

the interference to be eliminated is not
very severe. For the coil any standard
type of r.f. transformer containing a pri-
mary and secondary may be used. The

Jf——t‘ Gnipr

FiG. 4

midget condenser should, of course, have
the proper capacity to work with the coil

As the circuit shows, a midget condenser

could only be obtained with the old type semi-circular plqte,
which gives a very poor tuning characteristic. This obJectlpn
no longer exists, however, for midget condensers with special
plate shapes are now being made. )

In short wave receivers it will frequently be found desirable
to connect a small midget of about 50 mmfd. or less in series
with the antenna circuit as shown in Figure 1. Although this
circuit shows direct connection of the midget to the tuned cir-
cuit the same arrangement can be used
with an antenna primary coil. By means
of the series antenna condenser the
natural period of the overall antenna
system can be altered and adjusted to
a point where it does not seriously af-
fect the tuning of the receiver. In sim-
ple oscillating detector type short wave
sets (not using any r.f. amplification)
the series antenna condenser will pre-
vent the antenna from loading up the
receiver circuit and preventing the de-
tector tube from oscillating uniformly
over the band. With a serics connected
antenna condenser an adjustment can
usually be found which will make the
set oscillate uniformly over the entire
band covered by any one coil.

Besides making use of midgets in short
wave sets for purposes of tuning, re-
generation control, and for antenna ad-
justment, these condensers are of con-
siderable help in permitting very ac-
curate tuning. For this purpose a small
midget is connected across the main
tuning condenser; ordinarily the capa-
city of this midget condenser should be
about one-tenth that of the main con-
denser. Ior example if the main tuning
condenser has a capacity of 100 mmfd.

receiver.

There

b it It ssees )

Showing the use of a midget condenser
for regeneration control in a short-wave

method of controlling
such circuits than by the use of a midget

and a coil are connected in series with the
antenna system between the antenna post
and the antenna itself. The midget condenser should be one of
the larger sizes, preferably with a tuning characteristic that
will spread out the stations over the dial. In most cases a
condenser of about 300 mmfd. gives best results, although some-
what larger or smaller sizes can be used by subtracting from
or adding to the number of turns on the coil L. In any case
it is not possible to specify the exact number of turns to use
on the coil L for this will depend on the size of the antenna
and upon the inductance of the antenna
coil inside the receiver. The best ar-
rangement is to start with a good large
coil, say about 100 turns on a 2Y-inch
tube. The set should be tuned to some
station broadcasting on a frequency
around 550 kc, the midget condenser
should be set for maximum capacity
(plates all in) and the number of turns
should then gradually be reduced until
maximum volume is obtained, which will
indicate that the entire antenna system
is in tune with the signal. If the test
is carefully made a really tremendous
increase in volume should be obtained.
After the proper number of turns for
L. has been found in this manner the
set can be tuned to any other station
and the antenna system then tuned by
adjusting the midget condenser. If the
antenna tuning system is only to be
used to pick up distant stations a switch
can be connected across both coil L
and the midget condenser so that both
of these units can be shorted out of the
circuit when tuning in locals.
Sometimes improved reception, espe-
cially at the high frequencies, can be
obtained simply by the use of a 300
mmfd. condenser in series with the an-

really no better
regeneration in

then the midget connected across it condenser tenna, leaving the condenser at maxi-
should have a capacity of about 10 mum capacity when listening to stations
mmfd. The circuit arrangement is shown in Figure 2. The broadcasting on low frequencies and adjusting the condenser

use of this condenser need not make it impossible to accuratelv
calibrate the main dial of the set. The calibration of the set
and the tuning of the main dial should always be done with
the dial on the midget set at 50 (assuming a 100 division dial)
and then when the station has been tuned-in as accurately as
possible with the main condenser. the midget can be used to

to give maximum volume when the set is tuned to high fre-
quency stations. The improved results obtained by the use
of such a series condenser are due to the fact that the antenna
circuit frequently has a detuning effect on the first tuned cir-
cuit of a receciver, a detuning effect that is most serious at
high frequencies. By the proper adjustment of a midget series

vary in frequency, the midget can be used to keep thc

set accurately in tune with the signal at all times.

In the broadcast receiver the midget condenser can
be used to greatly increase the sensitivity of a set by
using it in an antenna tuning circuit. To add an an-
tenna tuning system to any standard type of receiver
the circuit arrangement shown in Figure 3 can be used.

obtain a finer degree of tuning. If the signal tends to
]

Figure 6. A method of increasing sensitivity and selec-
tivity by adding regeneration to the detector circuit.
This arrangement can be used with many types of sets,
a.c. or d.c, screen grid or otherwise. The midget vari~
able condenser is connected from the plate of the de-
tector tube to the plate of the preceding rf. amplifier tube

MIDGET
VARIABLE
COND.
1
P 1 |
R.F.
CHOKE
[
o
11 b3
—_— <
7 N
<
o
[

FIG. 6
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antenna condenser this detuning effect can be over-
come, bringing the first circuit of the set into exact
resonance with the desired signal.

Where satisfactory sensitivity is obtained over the
entire band but troubie is cxperienced because of
insufficient selectivity a midget condenser may be
used in conjunction with a coil to form a wavetrap.
The circuit is shown in Figure 4. The coil L may
be the secondary of any ordinary r.f. transformer;
if the r.f. transformer is designed for use with a
0.00025 mfd. condenser (250 mmid.) then a midget
condenser of this size should be used. The arrange-
ment shown in Fig. 4 where the wavetrap is con-
nected directly in series with the antenna circuit
should be used where serious interference from
some local station is experienced; in cases where
the interference is not so severe a 10-turn primary
may be wound on the coil and this 10-turn coil con-
nected in the antenna circuit as shown in Figure 5.

Another method of using midget condenscr to ob-
tain increased sensitivity and selectivity is shown
in Figure 6. Here we have a midget condenser con-
nected from the plate of the detector tube to the
plate of the preceding r.f. tube. With this arrange-
ment the detector circuit will be thrown into oscil-
lation as the capacity of the midget is increased:
the improved performance which can be obtained
from an arrangement such as this is sometimes re-
markable. In addition it makes it possible to tune-in
distant stations by means of a heterodyne whistle.

With the circuit shown in Figure 6 it may be necessary to
reverse the connections to the primary winding of the rf.
transformer in order to make the circuit oscillate. To deter-
mine this point it is simplvy necessary to set the midget for
maximum capacity and if the circuit does not oscillate to re-
verse the primary connections.

Instead of connecting the con-
denser between the two plates a

manufacturer employs midget condensers for tuning.
the tuning elements, including the gang controlled midgets

901

A short-wave superheterodyne receiver now being developed bv one

Here are shown

of Figure S can be used. Here we show a midget of some 300
mmid. capacity connected across the secondary of one of the
audio transformers in the audio amplifier. With the condenser
plates all out the circuit will function normally. but as the
plates are gradually tuned in, adding more and more capacity
across the secondary the high frequency response will slowly
fall off. In this way the relative em-
phasis on the low or high audio fre-

small. regeneration coil may be used r quencies can be varied to suit the
as shown in Figure 7. And inci- p— taste of the listener. If a resistance
dentally this latter arrangement has - Augio VARIABLE coupled amplifier is used the midget
the advantage that one side of the ’ ‘ A condenser may be connected directly
midget condenser is at ground poten- & ' across the grid leak. or across the
tial so there will be no hand capa- g _l" g grid choke in the case of a double
city effect such as might be experi- ég impedance amplifier. _
enced with the circuit of Figure 6. ag Where a midget condenser is used
But whether Figure 6 or Figure 7 =% fgr tlulmng fradxt())l-frcquerll)cy cfer}llms it
is used. in both cases it will almost F should preferably not be of the or-
invariably be necessary that there be m dinary straight line capacity té/pg
an r.f. choke in the plate circuit as since the tuning will then be crowde
indicated. Without the choke it will l FI1G. 8 at the lower end of the dlﬂl.. For
not be possible to make the circuit such purposes a cqnder}ser with a
oscillate. (- plate shape that will give uniiorm
In screen grid r.f. amplifiers. espe- Figure 8. A midget condenser of about 300 separation belween stations will prove

cially those using impedance coupling.
the midget condenser can be used as
4 coupling control. Sometimes these
circuits tend to oscillate and by
gradually reducing the capacity there-
by decreasing the coupling the circuit may be set just below
the point at which it oscillates.

It seems that a set these days cannot be considered modern
unless it has a tone control and it is thercfore interesting that
a midget condenser can be used for this purpose. To obtain a
tone control capable of the most gradual variation the circuit

mmid. can be used as a tone control.
condenser is connected directly across the sec-
ondary of the audio transformer. or across
the grid leak in a resistance coupled amplifier

The much more satisfactory.

Where only infrequent variation of
the condenser selting Is necessary
there is no need to use a midget
variable condeunser. Some type of
compact, semi-adjustable condenser will be more practical. For
example condensers of this type are used for neutralizing and
for balancing the various sections of a gang condenser. since
in these cases the condensers when once adjusted do not have
to be altered unless tubes are changed.

There are many other uses for both the midget and the
equallizing condensers that will immediately suggest
themselves to the broadcast and short wave experl-

@)

*-. MIDGET
SMAL
REGENERATION --==~ g
CO

VARIABLE
COND.

menter. OQur purpose here has simply been to indi-
cate, in a general way, their utility.

TO AF. AMP'R.I

Figure 7. Another circuit arrangement for adcing regen-

eration to the detector circuit. An additional coil of

about 20 turns is wound near the filament end of the

rf. transformer, one side of the coil connecting to the

detector plate and the other side to the stator of a 50
mmfd. midget variable condenser
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C oncerning the

APEX OF
WAVE MOTION

1ON1ZE
REGION:!

UN~IONIZED
REGIONS

%0
EARTH

FIG. 2

FIG. {

Figure 1. Illustrating one theory of the action of short-wave

transmission. Areas Z and M represent the areas reached by

the transmitter T. The gaps D indicate the intermediate areas

where the signals are not heard. Figure 2 jllustrates one theory
of short-wave refraction, as explained in the text

Rapio News ror Aprir, 1931

Figure 4. Illustrating the proposed theory
regarding the massing of electrons caused
by the sun and resulting in a lower “elec-

tron ceiling” during daylight hours
I suitable for long distance radio trans-

mission.  For instance. between Ar-
lington and Paris the wavelength of 17,000
meters was considered good as it was be-
lieved advantageous to the intensity of (he
clectric field if the wave was about one
300th part of the distance for transmis-
sion. In 1917, there were many long-wave
stations scattered throughout the world
using 500,000 watts and giant antenna
systems for long distance communications,
In the latter part of 1925 radio engineers
came to the conclusion that wavelengths
between 30 and 15 mecters were in many
cases as efhicient as long waves. These
conclusions were based on tests which
showed that with less powerful transmitters
messages could be received at great dis-
tances with volume in excess of that ob-
tained on long waves. It is interesting to
note that the same Arlington-Paris circuit
today employs a wavelength of approximately 18 meters and
relatively low power, while the wavelength is about one-

25,000th part of the distance.
The Kennelly-Heaviside lay.

N the ecarlier years of radio it was
believed that only long waves were

FEWER ELEC

er theory which has for its
object the explanation of the reflection of short waves is not
an old one. It has, however. found general acceptance. and is
looked upon as the most authoritative explanation of the action
of the sky-wave component of short waves. The phenomenon
of the route taken by short waves is illustrated in Figure 1.
In the vicinity of the transmitting antenna there is a zone of
direct propagation, illustrated as Z. The behavior of the waves
in traversing this zonc is characteristically distinct from zone
M because they are of a polarized nature, and it is possible
to obtain radiogoniometric data. It has been found by observa-
tion that the distance of zone Z varies in exten( according to
the length of the wave and the power of the transmitter. It
has also been found that the dead zone D varies in distance
according to the length of the wave. For a wave length of
15 meters, it rarely exceeds 425 miles; for waves in the 32
meter band, it is approximately 250 miles: while for waves
above 35 meters when sufficient amount of power is used, it
does not exist at all. An appreciable amount of energy radi-

ated at T is propagated across the upper region of the at--

mosphere and returns to the earth, resulting in reception within

* Chicf Radio Electrician, Naval Communication Service,

SUN

zone M. The cause of reflection of the
waves back to zone M is said to be due to
the ions recombining in the lower levels.
However. in higher levels, where the elec-
(rons are free to travel without collision,
ionization is large. As shown in figure 2,
the sky wave component travels at a much
higher rate than the lower section, causing
the wave to tilt at the apex. where it is
finally turned over and brought down to
the earth.

Another logical theory has been ad-
vanced to the effect that refraction takes
place at the layer where the wave is re-
turned to the earth and is reflected back to
the layer. thus causing a bouncing of the
wave to take place between the earth and
the layer. The signals are stronger at a
distant receiving station because the region
traversed has been through a non-absorbing
medium. The medium is brought about as
follows: Due to movement about in the
great space above the earth, the ions re-
combine when close enough. causing deioni-
zation. However. in regions where gas mole-
cules are sparse, the ions move about a
long while before contact is made. There-
fore, the ionized region above the surface

MORE ELECTRAOKS
PER LU CM.

M3 PER CLL CM,

Figure 5. The graphic result of listening testc on the short
waves to determine the effectiveness of the lowest wavelengths
at different seasons of the year
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There has been a vast amount of speculation concern-
ing the reasons behind the many peculiarities encoun-

tered in short-wave radio communication.

shall here presents his theories which are based on his
observations over a period of years devoted to short-
wave experimental investigation

By Thomas A. Marshall*

MARCH 21
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Figure 6. A study of relationship between the northern hemisphere and
The important bearing of this on the

the sun during the annual cycle.
discussion is explained in the text

of the earth gradually increases in higher levels of the carth’s
atmosphere.

The writer does not agree altogether with the existing
theory due, in part, to results accomplished from his own ob-
servations which were made over a period of three years.
His theories are as follows: The electron density, Figures 3
and 4, of the atmosphere increases gradually with the height.
The density of electrons varies according to the number of
electrons received from the sun. The variations take place
every 24 hours, during the summer and winter, and during sun
spot periods. The density is probably changed by bombard-
ment of the outer surface of the earth’s atmosphere by elec-
trons from the sun. As shown in Figure 4, the density of elec-
trons is increased above the earth when the sun is directly
overhead, and is reduced in either direction around the earth.
being less when diametrically opposite, or on the lower side of
the earth. The electrons probably reach the lower side of the
earth by flexion around the bulge of the earth.

The writer has developed a very sensitive receiver (de-
scribed in the Sept. and Oct. issues of Rabio NEws) suitable
and adaptable for reception of extremely short waves. For the
last three years, continuous observations have been made with
this receiver on wavelengths from 4 to 20 meters. Observations
of extremely short waves have been made by receiving the
second harmonic of certain distant stations. Thus WIY
operates on 21.4 meters and can be heard on 10.7 meters. As

903

My. Mar-

TRANSMITTING
STA%S

Figure 3. The higher frequencies pene-

trate the electron masses more readily

and therefore travel much higher before
refraction takes place

shown in Figure 5 reception of short waves
over a period of three years has not been in
regular cycles as expected.

The diagram in Iigure 6 represents that part
of the earth in which we live and its changing
relations to the sun during the annual route
taken. It is known that the earth is not per-
pendicular to the plane of the elliptic P but
is inclined 23%% degrees. Therefore a part of
the United States will have longer days and
receive more direct rays when the north pole
is inclined towards the sun which is during
our summer months. However, the earth is
actually 3.000.000 miles farther from the sun
during this time than during mid-winter season.
TFor this reason. the earth receives less elec-
trons irom the sun, resulting in reduced den-
sity of electrons at a favorable height for re-
flection of short wavelengths. During mid-
winter, the north pole of the earth is in-
clined 23Y5-degrees away from the sun, caus-
ing shorter days and receives less rays from
the sun. However, during this time, the earth
is actually 3.000.000 miles closer to the sun.
resulting in receiving a greater number of
electrons. Due to the increased number of
clectrons at a favorable height for refraction
of short waves, we find it possible to receive
signale down to extremely short wavelengths.

It is generally recognized that all variations,
in magnetic. electric, earth-current, and radio
conditions on the earth and in the aurora, are
connected in some way with activities of the
sun. According to Schwabe (a scientist,
1789 to 1875) sun spots, figures 7 and 8, appeared and disap-
peared in a pretty regular period of approximately 1114 years.
According to his theory. they were most numerous in the years
of 1905, 1917, and 1923-1929, and were fewest in 1900, 1911,
and 1923. Figure 9 shows sun-spot cycles. These spots may
be viewed through a telescope by projection on a white screen.
Some are mere specks. some 500 miles in diameter, while others
are as large as 50.000 miles. They are never permanent, al-
though some of them may last for several months. The cause
is probably eruptions taking place on the sun. Sun spots are
nearly always accompanied by displays of Aurora Borealis on
the northern hemisphere and Aurora Australis in the southern
hemisphere. In fact, auroras and sun spots are found to wax
and wane together, even in their smaller fluctuations. Figure
10 shows the aurora. Severe magnetic disturbances and elec-
tric earth currents sometimes powerful enough to interfere
with telephone and telegraph lines, are recorded during maxi-
mum sun-spot periods. The aurora manifests itself by a soft,
vibrating luminosity, extending high into the sky, showing
greenish yellow. pale blue and many other colors of the spec-
trum. These sun spots throw off enormous quantities of elec-
trons. resulting. it is believed, in increasing the density of elec-
trons near the carth.

Just how these sun spots and the distance of the earth from
the sun would afiect short waves may be stated as follows:
When we transmit on higher and (Continued on page 930)
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In the photographs shown above and at the right,
Clarence Brown is directing Greta Garbo and Robert
Montgomery in a scene for Metro-Goldwyn-Maver’s

“Inspiration.” The turn-table arrangement is rather

interesting, showing as it does the facility with which

a sequence can be filmed as the actors descend a

flight of stairs. Note the microphone placed over-
head on a boom arm

HERE can be no question in the minds of intelligent

and discerning people that the talking motion picture

has come to stay, and that it has become just as much

a part of our national life as has radio broadcasting.
By making it possible for the average person not only- lo sec
but to hear stage plays and operas, and famous actors and
singers at a cost that is far from prohibitive, the “talkies’
have done a great work in thus bringing to the mass of the
public stage productions that formerly were only for the enjoy-
ment of the minority who could aiford the relatively high ad-
missions. The writer has often heard the statement made that
the sound motion picture will not continue to meet popular
favor, that it is merely a passing fancy, and that consequently
it will not last for more than a few years longer. When the
skeptical persons who make these statements are pinned down
to grounds for their opinions, thev give absurd and illogical
reasons for their belief. and generally their arguments are abso-
lutely without foundation.

It is very true. of course. that the quality of the music and
speech accompanying the present sound motion picture still
leaves something to be desired. However, when one thinks
about it, it is surprising that the voices and music are as ex-
cellent as they are. The sound motion picture is yet a baby in
its swaddling clothes. Why. it has been a matter of only
about three years (about March, 1927) since the first prac-
tical public demonstration of the present talking picture was
made. In comparison with radio broadcasting, when it was
first becoming universally popular in 1922, the sound motion
picture is very far advanced. Of course, in the eight vears
since that time, great improvements have been made in the
design of sound recording, amplifying, and reproducing equip-
ment. Another year will see a considerable improvement in the
quality and effectiveness of the talkies. New developments and
changes are being made every day. The engineers and tech-
nicians in charge of the recording and projecting of sound pic-
tures are working constantly on the improvements and addi-

*Sound Engincer, Universal Pictures Corp.

Rapio News ror Aprin, 1931

What Radio
Has Meant to

Lalking
Movies

Photographs courtesy Universal Pictures Corp.

tions to the sound devices that are necessary to give perfect
reproduction.

Improvements in the amplifying, recording. and projecting
apparatus alone are not all that is needed. Thoroughly trained,
highly skilled men are also necessary. While most of the tech-
nical men are recruited from the ranks of the radio broadcast
techaicians, and as a general rule are skilled men, this new
work is quite different and considerable training and experience
are required to fit these men properly to fill their positions.
It takes time to break men in for this work; and the industry
is so comparatively new that there are but few trained men
available. ~ Naturally, as the men become better acquainted
with their work, they are going to devise new and improved
methods for performing their duties. This is especially true
of the men who have to do with the placing of microphones,
and with the “mixing” of the volume of sound picked up by
the microphones. The technicians who operate the film record-
ing machines are usually camera men, or men from the film
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At the right is shown the
construction of the enor-
mous “‘silent” stage that was
used for the shooting of
Universal’s “Broadway” and
“King nf Jazz.” To the left
of the partly completed stage
mayv be seen' two smaller
silent stages with the sound
department—the one-story
brick building—in between

Not until microphones, vacuum tubes, loud speakers and audio am-

plifiers were developed to their present high degree of perfection were

talking movies ever possible as a laboratory experiment. T heir gen-

eral acceptance by a rather critical public is proof enough of the suce
cess of engineers to give the movies its own voice

laboratories. The wax, or “disc,” re-
cording men generally have had experi-
ence with phonograph record manufac-
turing companies. Their new work is so
nearly like the old that these men need very little special
tramning.

Ever since the advent of the motion picture. back around
1900, constantly repeated atlempts have been made to give sound
to the “silent drama.” Most of these sound devices made use
of different forms of the phonograph record for the recording
and reproducing of sound. There was one system, though.
invented by a French woman, that burned a sound track along
the edge of the film by means of a white-hot platinum wire.
Various expedients were tried unsuccessfully to give the sound
great enough volume to fill cven a small theatre. All of
that was before the invention of the audio amplifier, however,
which today makes possible the enormous volume necessary to
fill the largest theatres.

These early systems all failed in one respect: sound motion
picture systems are necessarily based on perfect synchronism
between the sound and the picture. and this thev were unable
te accomplish. The writer remembers well a demonstration of

By Charles Felstead*®

a talking picture that he heard many
years ago. A large phonograph was used
for the sound projecting unit. It could
not be made to stay in synchronism with
the film, the tone quality left zery much to be desired, and
only the people in the first few rows of the theatre were able
{0 hear it. but nevertheless it worked. That was in those old
days when between reels a slide reading “One Minute Inter-
mission While the Operator Changes Reels” was flashed on the
screen. The success of the present-day sound motion picture
is duc almost entirely to the development and perfection of a
method of maintaining perfect synchronism between a number
of motors. and of holding them indefinitely at a certain speed.
The variation in speed of these motors must be. and 1s, less
than one-tenth of one per cent. from a fixed value of twelve
hundred revolutions per minute. It is this same method of
specd control that. carried much further, may help to make
television a thoroughly practicable reality within a few years.

The Vitaphone of Warner Bros., which was the first of the
talkie systems actually to be put into commercial use, is merely
the evolution of the old-style phonograph method ol projecting
sound pictures. Developments in the electrical recording of
phonograph records. which were still further improved in the
Vitaphone system. and the perfecting of the svnchronous motor
drive system made the Vitaphone possible. The records uscd
in this system are much larger than ordinary phonograph rec-
ords, they revolve much slower. and the needle travels from
the center to the outside. instead of irom the outside inward,
as in the ordinary phonograph.

The future development of the talkies will undoubtedly be
in counection with television. \hen television has been
perfected. it can be combined with the sound metion picture
to form an ideal mcans of entertainment. A play, an opera,
or a drama can be recorded. and then simultaneously seen and
heard in all parts of the country. The theatre will probably
fall into disuse. more or less. for everything but first run pro-
ductions; and well-to-do people will have equipment in_their
own homes to receive the broadcast sound pictures. Even-
tually, too, all motion pictures will be in natural colors; and
will have perspective. which is to say, depth. By that time
the recording and projecting systems for sound motion pictures
will doubtless have been greatly (Continued on page 928)

At the left is an interior view of a sound-recording truck. In

the exact center of the photograph is the film-recording machine

in which the sound is recorded as a narrow band of light and

dark lines on the edge of a strip of motion picture film. A

regular motion picture camera is used for photographing the

action. The amplifying equipment is contained in the metal
boxes to the left of the recording machine
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Testing

By A. D. Middleton*

A QSO with W3AFF gave W8AKA “QSA4 Xtal.” Oh, boy!!
However, it was too late to attempt to find the trouble so
the rig was left half wave with a resultant reduction in plate
current. The outfit drew only 135 mils with half wave.

At 4:45 P.M. Wednesday, W8CTP took the key for the
first few hours. QSO’s were made with several Ohio and Michi-
gan stations and things looked fine. The snow, which had been
falling for hours, turned into a blizzard. WSDGP and WSKC,
were almost snowed under coming to the Club. It took Mel
Johns and W8UC over two hours to make the fifteen-mile

round trip for a National

Left to
WBACZ. WB8TP, WSKC,

Participating operators.
right,

| ACSWS5 receiver that WSBAII
lent for the test. Intermittent

WSCIJR,

wW8UC, WB8ADIJ,

success was had during the first

W8FS, W.Nau, W8AZU, WS8BS,

twelve hours. Several sixes were

WS8CTP and WBDGP

OW many times have
you wondered what
happens after you quit

worked and K4R] was raised,
but tost due to QRM and QRN
from the snow. Signals were er-
ratic and conditions were bad.
The snow caused terrific QRM

pounding brass when

and static sparks a half-inch long

the air is good—when does it go

would jump from the grounded
plate coil of the transmitter, due

bad, get better or die com-

to the pick-up of the Hertz.

pletely? These questions came

When WB8TP was relieved by

up at the Cleveland Amateur

W8UC, the air was practically

Radio Association rag chews but

dead. Over two hours’ work re-

were never definitely settled.

suited in no (SO’s. Then

Finally, this fall, the boys got

W6CEL answered a CQ. This

together and planned continued

was at 8:10 A.M. and the snow

operation of the Club Station—

was still coming down. Indif-

WBAKA.

ferent results were had through-

The outfit at WSAKA con-

out Thanksgiving Day.

sists of a self-excited 204A with

WSCMB reported by radio at

about 240 watts input. The an-

2:30 P.M. that the cold had

tenna is a voltage feed Hertz 25

burst the cooling system in his

feet high, designed to operate on

Chrysler roadster, so he couldn’t

approximately 7210 kc.  The

make his 6 P.M. schedule. That

receiver commonly used is a

meant a stop in the test unless

d.c. two-tube, plug in coil and

a man could be found. Since

condenser layout that has been
used for months at WSAKA.
With this outfit in the club
rooms, it was thought that
operation could go on for a few
days without interruption.

A schedule was set up starting
at 6 P.M. Wednesday, Novem-
ber 26, 1930, and six-hour
shifts were assigned over a
period of three days. Many of
the boys were out of school for
the holidays, thus permitting
daytime operating. Every piece
of apparatus was overhauled. Batteries were charged, relays
adjusted, tubes checked and the transmitter tuned. The rig
seemed O.K. But—the day before the test was to start, a local
station reported W8AKA—"“QSA 5—RAC with bad ripple.”
This was sad news!—for the reports had been good for months.
Usually “DC Sigs” were reported but now something had gone
haywire. Nothing could be done to change the note. The
circuit was changed from Hartley to a tuned plate-tuned grid
arrangement and still the note was terrible. A new plate

“rmer failed to help. It was finally discovered that by
ly half-wave rectification a good note would result.

tricts and hours.

Eugineer, C. A. R. A, Station WSAKA.

The results of the test are summarized

here in terms of stations worked by dis-

Each vertical column

represents one station worked.

block two columns wide indicates two
stations worked, etc.

Close-up of operating table at WSAKA,

showing neat layout and easy accessi-

bility of keys, switch, receiver control

dial, frequency meter and break-in an-
tenna switch

Thus a

the only means of communication from the shack is by radio,
there was a feverish search for a “local” to fill in. WS8BS
was heard, worked and asked! He would be glad to come
over—Hot Dog! The test went on—WS8BS was Telieved by
WSCTP and man after man took his place to do his bit.
WS8DBI got up at 4 A.M. and walked four miles through
the near blizzard and snow to meet his 6 A.M. schedule. Men
had to go out and run the motor of their cars every hour
to keep them from getting too cold to start. Coifee, soup, box
lunches and cartons of cigarettes were consumed by the
operators. WB8KC contacted 14 stations in 5% hours. DX
was heard, some of it worked. Sixes pounded in as late as
9:30 AM. and as early as 5:30 P.M. The snow had put a

www americanradiohictorv com


www.americanradiohistory.com

Ravio NEws ror Arrmin, 1931

Reliability of
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Amateur Radio

T his story suggests one example of the opportunities open to amateurs

throughout the country to make their activities serve a definite pur-

pose of technical and scientific value, as well as provide themselves an
opportunity to indulge their experimental inclination

blanket down. W8AKA's signals were
spotty throughout the continuing
hours. The equipment worked splen-
didly—all seemed to be going fine,
when the air got too dead. the Na-
tional ACSW35 was turned on and
never failed to find somebody. The
power line interference at WSAKA,
always bad, was worse during the
test than ever before.

Stations were raised. given a
“QSO Party Number” and if “QRU,”
were clicked off. Traffic, always slim
on 40 meters, was almost nil, how-
ever, a few messages were gathered
in—one of them a hundred words
from Detroit. Other members kept
track of the number of hours by vari-
ous means. WSCTP acted as receiv-
ing station and reported to WSUC

OR readers who are unfamiliar with
the amateur abbreviations employed,
the following explanations are given:

CQ—General attention call for reply from
any or all stations.

QRM—Interference.

QRN—Static.

QRU—Have vou anything for me? I have
something (message) for you.

QSA (followed by number from 1 to 5)
~—Indicates degree of readability of
signals from minimum (1) to maxi-
mum (5).

QSL—Acknowledgement of message.

QS0—Communication with.

RAC—Transmitter sounds like operation
from *raw” or unfiltered a.c.

DC Sigs.—Signals are without a.c. hum
or ripple,

Xtal—Quartz crystal controlled transmit-

to open the window, and clear the
snow from the antenna lead-in insula-
tor. as often as every fifteen minutes.

Thirteen operators took their
places at their respective times. They
were WSACZ, WBADJ, WSAZU,
WS8BS, WSCJR, WSCTP, WSDBI,
WSDGP, WSFS, W8KC, WsQV,
WSTP and W8UC. Some men put
in onc shift, some two and many
split up the six-hour watches to con-
form with their various dutics. No
onc passed up his schedule without
reporting it in time. The new men
did excellent work in operating un-
der trying conditions such as QRM,
QRN and weak signals.

Finally after 181 contacts had
been made, W8CJR closed the sta-
tion and turned off the transmitter

via land phone. WSKC listened
every two hours to sec how things

ter (d.c. note, unwavering frequency).

109 HOURS and 35 MINUTES or
over FOUR AND ONE-HALF

were coming.

Another local non-member,
W8QV, was pressed into service and he did good work. The
test was 82 hours old before a scven was worked. WSTP
clicked W7VK and W7APR in succession. making all districts.
On Saturday evening WSCTP heard a ship—CN2CN—off the
coast of Morocco. After a long call and a long wait, in which
he twice gave up hope, he heard CN2CN coming back. A
half QSO rcsulted. The ship’s frequency varied 30 kc. and
at no time was steady enough for solid copy. This was the

best DX worked during the test and was made during a bad
rain at W8AKA. The weather ran the gamut of human en-
durance, cold, snow, rain. sleet, wind and sunshine, all did
At times it was necessary

their bit to complete the picture.

DAYS after it had been turned on
by WSCTP! Wednesday to Monday.
The test was over!

Since results are the true reward (Continued on page 957)

Above is shown the power supply at WBAKA; 30H RCA

choke at left. Plate milliammeter behind 866 filament trans-

former; White main pilot light, two blocks 2MF each filter

condenser, 866 tubes, filament meter, red high power pilot light,

plate and filament transformer; spark killer resistor sticking
up in back

At the left is the tuned plate-tuned grid transmitter at
WSBAKA using UV204A tube
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The front view of the handy dynatron fre-
quency meter which is fully described in this
article

h
2.5V
C.ORDC

sadite FIG. 3

>

Figure 3. The circuit for a simple set-up used in
determining the negative resistance characteristics
of screen-grid tubes

PArT Four
“ ELLO, Gus. Sit down. Just working a five.
There's an extra pair of cans e
“How's it going Don? Doing much traffic

handling?”

“Sure, handling lots of miessages and the transmitter is
perking along in fine style. Only thing about it I don’t like is
that there are several holes in the band I'd like to get into but
I hesitate to risk getting out of the band with only a monitor
as frequency meter. I've been figuring that with the error of
percentage of the monitor, when I adjust it to the center of the
band there is almost an even chance that I'm on the edge of
the band or even outside of it. What I want is a frequency
meter that will tell me where I am”

“Well, Don, is one-tenth of one per cent close enough?”’

“Sure, but how can I get a meter that accurate? All the
meters I see are from 1 per cent to 2 per cent and some very
expensive ones are guarantced to one-fourth of one per cent.
For me, it has to be cheap and accurate.”

“The frequency meter I am talking about is cheap and
accurate. It can be made to .05 per cent but various errors of

Figure 4. Curves run on a single -22 type tube, showing the
cffzct of a variation in the screen-grid voltage in altering the
negative resistance characteristics

Ravio News rvor Arrmm, 1931

The Dynatron

The JUNIOR

The calibrated vacuum tube oscillator
able by the amateur operator and the
serve as a high-precision wavemeter,
and as a frequency standard against

can be

By Don

handling and adjustment bring the average to about .1 per cent.
You've heard of the dynatron oscillator haven't your Well.
the dynatron is very stable and makes an excellent frequency
meter. We've known about the dynatron principle for years
but it involved the use of special tubes and that made things
very expensive. Lately, some one discovered that the average
screen grid tube functioned as a dynatron under certain con-
ditions. Everything depends on the negative resistance of the
particular tube. That means that when the plate voltage of a
dynatron is increased, the plate current falls over a certain
portion of the curve. Like this (Figure 1)—When the tube is
used in an oscillating circuit and the plate voltage is so adjusted
that the tube is working in this section of its curve that I have
marked oscillating range, it is functioning as a dynatron os-
cillator. Incidentally, the amount of capacity and inductance
in the tank circuit can be varied so that the dynatron functions
as a frequency meter in the radio frequency spectrum below
twenty-eight megacycles and when the L and C are large
enough it can be used as an audio oscillator.

“Here’s the circuit (Figure 2) of a frequency meter de-
signed to function in all five of the present ham bands. Tor
1750 k.c. it works with the inductance L1 and the condenser
C1 on the fundamental. Ior the 3500 k.c. band it works with
the same coil and condenser but on the second harmonic.
Throwing the switch (SW) connects the coil L2 and the con-
denser C2 across C1 and disconnects L1. This combination
works on 7000 k.c. on the fundamental and the harmonics take
carc of the fourteen and twenty-cight megacycle ranges.

“I have built one already and it works fine. No, I won't
lend it to you. Build your own. The only thing you need be

+3
v
&
\6_1 +2
)
<
)
Z 4+ |
T +08
+ 0.6
Z +o0af
+02
Y o
ot 0.2
g 0.4
06
jo I
B i :
[N
¥ 1
3 CURVE 1,ES6 = 73.5V.
| 2 © IEsc=48 V.
.EsG = 98 V.
-3y
1
IS
10 20 30 40 50 60 70 80
FiG. 4 -- PLATE VOLTAGE--

www americanradiohictorv com


www.americanradiohistory.com

Rapio NEws ¥or Arvrir, 1931

Frequency Meter for

TrRANSM

described here will be found invalu-
experimenter alike. Not only does it
but also as a high-frequency driver
which all sorts of measurements
made

Bennett

careful about outside of neat construction and efficient layout
is to get a tube with the proper negative resistance.”

“That’s fine. But how do you pick those out?”’

“Measure them. I’ll lend you the bridge I built to test all
vour tubes and you can pick out the best one to use in your
frequency meter. Here's what the bridge looks like—(Figure
3). It has two sockets to take care of both a.c. and d.c. tubes.
Except for the filaments the sockets are wired in parallel.
The potentiometer (P) is shunted across the 90 volt B battery
and serves as a voltage divider. I made my readings in two
volt steps and plotted them on cross section paper, one divi-
sion of the meter scale equivalent to one square on the paper.
The plate current was plotted with five squares equaling one
milli-ampere.  This makes for easy plotting on a ten mil. scale,
one division of the scale equals onc square on the paper.

“I ran curves on some fifteen tubes in order to pick out a
good one. It so happened that it was the first tube I tested but
T ran them all to sce if there was a better one in the bunch. I
tried —22’s, 22-A’s, —24’s and —32’s. Tubes of the same manu-
{acture varied considerably in negative resistance. Some were
no good at all, some good and one was excellent. Here are
the curves I ran on it, (Figure 4) and you’ll notice that they
vary greatly.

“Curve 1 was run with a screen grid potential of 73.5 volts.
The filament was held constant at 3.3 volts and the filament
current was .063 amperes, 63 milli-amps. You will notice that
with zero voltage on the plate the current was 1.2 m.a. At
eight volts this had risen to 2.75 m.a. and then it sloped off on
the negative resistance poriion of the scale to 46 volts where
the plate current was minus 1A6 m.ad
After that it rose quickly until at 7 =
volts the current was 5.32 m.a.

“T wondered what would happen with l
a lower screen-grid voltage and shifted |
down to the next tap which read 48

909
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Rear view of the meter, showing layout of parts to aid
the constructor who wishes to duplicate the one de-
scribed here

grid. Curve three shows the effects of this. At eight volts
(Ep) our peak current was 3.63 m.a. and it fell to minus 3.24
m.a. at 64 volts. This was much better. Then I wondered
what the effect of change in filament voltage would be. This
would result in temperature change inside the tube and conse-
quently could be expected to alter the characteristics. There
was a slight difference but it did not affect the negative re-
sistance much (Figure 3) bhut it did change the frequency
slightly when working in the meter.

“When I put this —22 tube to work in the meter I wanted to
find the best spot for it to work on the curve. The current
flow was so small in the plate circuit that I couldn’t rely on
the stability of a resistor to hold my plate current at the ideal
spol so I had to rely on the taps of the B battery. Inci-
dentally I measured the scrcen current at the best operating
point on all three curves and found that
the current on the high voltage curve was
slightly higher than I thought advisable.
12 milliamperes. The screen-grid cur-
rent at the corresponding point on the 74
volt curve was 8.6 mills and that seemed
more reasonahle. This hest operating
point was with a plate voltage of 24 (the
22% wvolt tap on the battery). This
meant a plate current of .89 mills, plate
voltage of 24, screen voltage 73.5-74 and
screen current 8.6 mills with the filament
at 3.3 volts.”

“Say Gus, if vou ran curves on fifteen
tubes. what are you doing with the other
fourteen?”

“I'm using one for a dynatron audio
oscillator and with the other thirteen I
think I'll try and build a thirteen tube

short-wave super-bloopodyne and win
myself a permanent home in the local
nut factory.

“All levity - aside. Run yourself a
flock of curves on all the screen grid
tubes you have around and use the best
one for a dynatron. One good thing

volts. Curve 2 is the result of that. l
Notice how the curve has flattened, the ‘g
Ip varying from 1.96 to .77 ma. Ob- | &
viously this was bad so I went the other 3
way and put 98.5 volts on the screen- i
a
c2
¥ l PLATE VOLTAGE
W= - FIG. 1
. |
O
L2 Figure 1. The negative resistance
characteristics of a tube determine its
value for use in a dynatron oscillator.
LOCATION This curve is typical of the -22 type
Lwer e OF METER
-9 - OPTIONAL
¥
Figure 2. The schematic diagram of
FIG. 2 the dynatron oscillator. Note par-
A +A -B +67 +22f ticularly that the screen-grid voltage
is higher than thz plate voltage
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volve a lot of extra batteries. You can
use the same (Continued on page 936)
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Equipment. Receivers Serviced—

Crosley, Philco, Radiola, Graybar and Westinghouse J

An Off-Season Racket

HOUGH the Service Editor was instrumental in design-

ing some of the earliest devices for altering battery sets

to a.c. operation, in the “harness” era, his experience
has been such as to recommend the purchase of a new and
modern a.c. receiver rather than attempt the revamping of the
direct current design. The change, of course, can be made suc-
cessfully with practically any receiver, and the task is not a
dithcult one either from an engineering or mechanical point
of view. But when the possible turn-in value of the old set
is considered, along with the improved r.f. and audio channels,
general appearance and reliability of the present-day a.c. set,
the argument is in favor of a one hundred per cent. new in-
vestment.

However, many inquiries that have come to the Service
Benclh during the present incumbency adduce the interesting
fact that there are still thousands of people who desire their
battery sets altered for house current operation, and who turn
consistently deaf ears to the proposition of new receivers. It
appears that there are enough of these service customers to
justify the serviceman'’s attention for at least another year, and
the development of a lucrative off-season business. We are
appending herewith abbreviated instructions for the moderni-
zation of the average jobs demanding the serviceman's skill.

The principal operation in the electrification of a battery
receiver consists of the rewiring of the filament or heater cir-
cuit. It is preferable to adapt this circuit for the use of the -27
type of tube. Disconnect the original filament wiring, shorting
over the plus and minus leads wherever they have been con-
nected to the sockets. Tape up the short neatly. Short over
the following binding-posts with permanent jumpers: “A" plus.
“A” minus, “B” minus, “C” plus. “C” minus. Either use new
sockets or adaptors having extcrnal heater connections. If
adaptors are employed. be sure they do not raise the tubes
enough to prevent lowering the cover of the cabinet. The

cathode generally plugs through to the negative filament ter-
minal on the socket. The author prefers using new sockets.
Wire the grid and plates exactly as before. The heater should
be wired with fairly heavy, twisted cable. The cathodes are
connected to the shorted plus and minus “A” leads, as shown
in the diagram, Figure I, which indicates the alterations in r.f.,
detector and first a.f. circuits. No changes are made in the
detector gridleak and condenser circuit. The “C” biases are
taken care of through IR drops.

The circuit for a single type —45 power tube is shown in
Figure 2. This follows the same general changes outlined
above, and is self-explanatory. A separate filament lighting
transformer is employed for the power tube. It is desirable
to use a type —45 even if the available plate voltage is only
180, where the output of this tube still exceeds that of the
type =71A.

The circuit diagram for push-pull a.f. is illustrated in
Figure 3.

In remodeling a battery receiver it is a good idea to install new
audio-frequency amplifying transformers at least in the power
stage. This is generally an easy item to sell the customer. Other
extras often associated with the work of rejuvenation include
one or two filament lighting transformers and a power trans-
former. It is often possible to utilize the major portion of
cither a raytheon or filament tube rectifier “B” eliminator.
The voltage can generally be stepped-up by the installation of
an adequate power transformer. The condensers, chokes and
resistors will take care of the additional load in almost every
instance. It is desirable, however, to substitute an electrolytic
condenser for the existing capacitor next to the rectifier. The
condenser removed may be placed in series with the second
condenser, thus increasing the breakdown voltage. The addi-
tional capacity of the electrolytic condenser will provide suf-
ficient filtering.

Many customers having old a.c. as well as d.c. sets will request
a stage of screen grid amplifica- (Continued on page 933)
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All in a Day’s Work

Rapro NeEws For Arnin, 1931

R. R. L. WOOLLEY of Seattle, Washington, ran into
M a queer one with a Crosley, model 706. *“The com-
plaint was poor volume and distortion. When one of
the =71 power tubes was removed, the volume was normal
and the quality cleared up. The tubes. circuit, current and
voltage readings tested okay. An examination showed that,
when loaded with the two power tubes. an arc existed in the
dynacone four-wirc cable. The obvious replacement perma-
nently cured the trouble.”

A Few Pointers on Philcos

J. E. Deines, service manager with the Kansas Light and
Power Company, writes:

“In some Philcos you will find three posts for antenna
circuit connections. One is marked ‘antenna.’ one
‘ground’ and the other ‘LOC.’ Post ‘LOC’ is con-
nected to the ground when the antenna is not used.
If you employ this last arrangement. better results
will often be secured by reversing the electric plug
in the socket.

“We receive many complaints from Philco
owners, who maintain that their sets are
very noisy around the middle of the dial,
and, in this locality, only one station is
received, and that weakly, in the case

911

Service Notes

NEW name for the serviceman. W. J. Murrow, of
Macon, Ga., offers us full rights to the term “radio ser-
vician” in exchange for a subscription to Rapio NEws.

Mr. Murrow contributes the following to Webster, Funk and
Wagnalls, ¢t al:

“Servician; One who services, such as a radio servician, one
who services radio apparatus, as distinguished from a radio
operator, one who operates radio apparatus.”

Real estate agents once decided to emphasize their profes-
sional caste by calling themselves “realtors.” Friend Murrow
gets the subscription, but we relinquish our rights to the term
to anyone who prefers to be designated a radio servician.

John C. Heberger, Rochester, N. Y., sends us three jottings
from his service scrapbook:

Protecting A.C. Tubes

“Some poorly designed a.c. receivers. and some well-
designed receivers operated in certain localities, are
very hard on tubes. The former sometimes de-
liver abnormal filament and plate voltages to
the tubes, while the latter are affected by high

line voltages. In either case the tubes are

short lived. When regulators have not

been convenient. 1 have, in several

of such complaints. We find. in nearly
every instance, that the set is cither
working on ground alone, or with a
poor ground, or with antenna and ground
reversed.

“It is a habit with some Philcos for
the tubes to work up in the sockets.
Check this first on the complaint of no
reception.”

tions,

the point of view
man.
Repairing Cones
The conditions

“Having had numerous occasions to
repair cone type speakers, as well as
cones in the dynamics, I am glad to
pass on the following information to
other servicemen.

“When a section on the periphery be-
comes scparated, the edges should be
coated with a good glue. and held se-

non-subscribers.

-

HILE the technical depart-

ment of Rapio NEWS is pre-
pared to handle all technical ques-
radio servicemen, if they
wish, may direct their inquiries to
the “Service Editor,”
problems will be considered from

This somewhat broadens the
scope of answerable questions.

questions will be answered are
the same as maintained by our
technical department. The service
is free to subscribers, with a con-
sultation charge of one dollar to

—THEe SErvICE EpIToR.

cases. inserted a 100-watt lamp in the
cord to the lamp socket. It is only
necessary to cut one wire and connect
a porcelain socket in the gap. The lamp
can be accommodated within the cabi-
net in most cases. In sets that require
more current a bank of two 100- or
150-watt lamps is required. The cor-
rect amount can be determined by start-
ing with one 100-watt lamp, and adding
a smaller one the value of which will
be determined by experiment.”

where their

of the service-

under which

Emergency Tools

“When you haven’t the right tool for
a certain operation, use the next best.
“To drill a hole in such material as
bakelite or hard * rubber when you
haven’t a drill large enough. use a

curely with paper fasteners or the
spring clip type clothes-pins until dry.
“Dents may be removed by holding the cone over live steam
spouting from a tea kettle. Do not permit the paper Lo be-
come wet (nor the steam to penetrate the glued pertion at
the edge.) The paper should be moist and hot. Shape and
form the paper with the hands until it is dry and cool. )
“Even barely perceptible dents in the cone will impair
quality, as a rule resulting in a rattle on certain notes.
—“WaRreN J. GrRaHAaM, Marboro, Mass.”

Radiolas and Majestics

James A. Robinson, radiotrician of Methuen, Mass., recom-
mends a quick glance at the local-distance switch “when
(Continued on page 956)

countersink on both sides of the panel.
and finish the hole with a sharp jack-
knife. A hole can be easily enlarged by using a three-cornered
file in the chuck of a hand-drill, or, better yet. in a brace.

“A piece of beeswax should always be kept in your tool kit.
When you wish to start a screw in an inaccessible place, rub
a bit of the wax into the slot. The screw will then stay with
the screw-driver until safely started.

“Two or three thicknesses of friction tape are more durable
than paper. and will stay in place much better when curing
grounds between the under parts of socket, and the like, and
shielding.

“A copper shield that has been bent in the cutting, can be
smoothed with a rolling-pin. A short piece of two-inch steel
shafting is very useful in truing (Continued on page 959)
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Figures 1, 2, 3 and 4. Circuit —2a B4+ i80V
diagrams showing the changes -
necessary in modernizing bat- P
tery receivers so as to use e 200 CHOKE
a.c. tubes, and house current g Sonas
receivers when it is desired N ,‘f, *
to substitute a screen-grid S % L Ok,
stage in a triode r.f. circuit. § =
A separate filament second- TO_SHORTED
ary must be employed for the . A"LEADS
power tube unless the grid ~as 3 SToe- X
bias is secured by a drop TS oK S T 0 50V,
across a rgsnstor in the neg- _SHORTED"A'LEADS h 61’0 v,
ative eliminator lead before N 106 2.5V, B84 At R

the minus tap FlG. 3 FIG. 4
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Noise and Man-Made Static

T\ HE intelligent campaign against curable radio noise which
has been made a permanent plank in the platform of the
Service Bench has met with such general acclaim as to

encourage us in publishing every available bit of information

on the detection and cure of these radio ills which are responsi-
ble for more than fifty per cent. of all radio complaints.

Ralph C. Elmgren. Director of the Sound and Radio Labora-
tories, Cloquet, Minn., sends in the familiar diagram of
Figure 5 as an cffective noise filter to be included in the feed
line to a noise generating device, or in the power circuit to the
receiver. (It is more effective in the former circuit.) We
are publishing Mr. Elmgren’s suggestion because, though an
old idea. it is an extremely good one, and the author supplies
exact data on its construction.

“Obtain two pieces of bakelite tubing, six inches long and
2% inches in diameter. Use number 20 wire, preferably
enameled, and wind two lavers on this form, separating the
layers with fiber paper. Mount the two coils, along with four
1. mfd. condensers, in a shielded container such as a tin box.
The current passed
through the device
should not exceed one
ampere.

“The arrangement
is primarily designed
to be placed in series,
one leg to a wire.
with the power lead
to the interfering de-
vice. If it is impos-
sible to gain access
to the source of trou-
ble, the filter may be
connected between
the light socket and
the recciver. This de-
vice will not, of
course, eliminate
noise being picked up by the antenna.”

NOISE MAKER

O AC.LINE
{1 MFED.
EACH
¥ ¥
wl_J
Al
)
1 MFD
EACH
TO SET OR

R.F.C.

FIG. 5

Figure 5. An elementary noise filter
circuit worth republishing for those
to whom it is unfamiliar

Dial 'Phone Interference

The Tobe Deutchmann Corporation of Canton, Mass.. has
developed a new Fiiterette designed especially for use in con-
junction with dial telephones. The device is very small and
is connected acress the interrupter

Ravio News ror Arrir, 1931

Apparatus and Equipment

ALPH ELMGREN, who has already contributed to this
month’s Service Bench the design of an elementary
noise filter, has boiled down the ohmmeter to its es-

sentials.

“Direct reading ohmmeters,” writes Mr. Elmgren, “are often
convenient, but the serviceman can save himself a lot of
trouble and expense by calibrating one or two of his milliam-
pere meters against various series resistors in conjunction with
a battery of known voltage. Use Ohm's Law.

‘Most set testers have several milliammeter ranges. The
calibration is easily made on the readily available cross sec-
tion or co-ordinate paper, as suggested in Figure 6. This chart
mayv be copied without additional measurement for any meter
of the same range. Using a 15C-milliampere scale with 1.5
volts in series, gives curve A from 10 to 100 ohms. The
same scale with 4.5 volts gives curve B ranging from 100 to
1000 ohms. For higher resistances, use a 43-volt batterv and
read curve B from 1000 to 10.000 ohms. If an O to 30 ma.
meter is available, use this in the last case for greater ac-
curacy. For resistances from 10,000 ohms to .1 megohm, em-
ploy a 0 to 5 ma. scale with 435 volts, reading the milliamperes
on curve B as if divided by ten, and the ohms as if multiplied
by 100.

“Paste this set of curves in the top of your test set, and
vou'll find it more than worth the trouble’

Determining Small Fixed Condenser Values

It is a simple matter to identifv the values of those poorly
marked fixed condensers. H. I. Gulliver of the Radio Repair
Shop, Wayne, Nebraska, measures them in the oscillating cir-
cuit diagrammed in Figure 7. The meter used is a Weston
thermo-galvanometer, type 517. The instrument is calibrated
by measuring fixed condensers of known capacities. The vari-
able condenser is used to adjust the meter to any desired
position on the scale before testing condensers.

This device also has possible uses as a modulated oscillator
and a tube tester.

What the Well-Dressed Serviceman Should Wear

The Victor Company is passing out tips to servicemen—
points quite worthy of observance. For instance:

“In addition to technical and sales ability, one of the
first requisites of a good serviceman is that he have a neat
personal appearance. A clean shaven,
neatly dressed man will always make a

contacts in the base of the telephone. =
The connection is a simple one, and
can be made by the serviceman in
about five minutes. The interested

good first impression upon the customer.
The serviceman should be a practical
(Continued on page 949)

technician will find it worth while
communicating with the manufacturer 8
for information concerning this at- 2z
tachment as well as for general in- 'gcé] o _
formation on the subject of radio ;‘?;O ==
noise interference. 9 . [ I l I
The City Checks Up on 20 A%%?x:é'gﬁ%%m‘ﬁ
Man-Made Static - Yl B USING 45 VOUS | |
C. Washburn Jr.. radio and electri- i l\\ r ¥ Lt
cal engineer of Jacksonville. Fla., and 100 4]
associated with the electrical distribu- . BB \ ]
tion department of that city, sends us . \ —o X
the following interesting account of Figure 7. A combination oscillator u &0 \
the technique and practice of hunting and tube tester that mav be used 4 20
down stray interference: to measure the values of small fixed 2 el \ \,@
“The electrical distribution depart- condensers 3 \
ment of the City of Jacksonville has s *° N
for several years made a praclice of i a0 N
co-operating with sct owners in the - \
matter of running down and correcting = \\ -
electrical troubles which cause inter- \\ ~F ]
ference with radio reception. Figure 6. Paste this in the top of 10 =
“At first there were only a few re- your test set, and your milliam- o |
ceivers in use, and, as these were not meter becomes an ohmmeter B 100 200 300 400 500 600 700 66D S0 1000
especially sensitive, complaints were - OHMS ——~
few. Also, these early receivers were FIG. 6

battery (Continued on page 960)
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What’'s New in Radio

Midget Type Tuning Condenser

Description:
These condenscrs
are made in mid-
line and in
straight line ca-
pacity types and

range from 19
mmfd. to 322
mmfd. capacity.

The smallest con-
denser measures only 234 inches long and
the largest 4 inches long. With the plates
fully extended the overall width is 1%
inches. All models use solid brass plates,
accurately spaced and soldered. The
stator plates are soldered to slotted brass
bars and the rotor plates to a slotted
brass shaft, thus insuring accurate spac-
ing. Soldered eyelets are employed in the
construction of this condenser. This type
of construction eliminates the possibility
of parts vibration and is a feature of
special value in airplane and automobile
receivers.

Usage: For use where space is limited,
as in midget broadcast receivers.

Maker: Hammarlund Manufacturing
Company, 424 West 33rd Street, New
York.

Midget Super-Neutrodyne
Receiver

Description: A feature of this midget
receiver is the new system of condenser
mounting which permits full power out-
put from the push-pull audio stage with-
out internal vibrations. Three screen-
grid tubes. type —2+4. are employed. two
being used in the radio-frequency stages
and one as a power detector. The re-
maining tubes are: one type -27 tube,
two type —45 tubes for the push-pull
power stage and one type —80 tubec as a
rectifier. The receiver is equipped with

a built-in electro-dynamic speaker and a
double contact volume control. The
single tuning control is calibrated in kilo-
cycles and wave lengths, and also in the
conventional 0-100 scale, permitting easy
and quick identification of stations. The
dial is illuminated and serves as a pilot

light to indicate whether the receiver is
“on’’ or “off”. It features pre-selector
tuning to prevent cross talk or domina-
tion by powerful local stations. The cabi-
net is 18 inches high by 15# inches wide
and is finished in combination walnut
panel with decorative front panel and
speaker grille.

Maker: F. A. D. Andrea, Inc, Long
Island City, N. Y.

Direct-Coupled Amplifiers Using
50 Type Tubes

Description: Both these power audio
amplifiers use the Loitin-White direct-
coupled system. Model AZ30 amplifier
has a rated undistorted output of 4.6

watts with .28 volts input. Power con-
sumption, 85 watts. It utilizes one type
—24 tube, one type —50 tube and one
tvpe —81 rectifying tube. Model C250

C-250

amplifier provides 10.35 watts of undis-
torted output with .3 volt input. Power
consumption 160 watts. This unit has
a tone control and hum compensator.
The tubes employed are one type -24,
two type —30 and two type —81. These
amplifiers are adaptable for use with
radio-frequency tuner, phonograph pick-
ups and microphone. Both units are as-
sembled on metal sub-panels.

Usage: A sound-amplifying system to
provide high quality of reproduction and
capable of large volume.

Maker: Electrad, Inc, 175 Varick
Street, New York City, New York.

Variable Transmitting
Condenser

Description: This condenser is made
entirely of aluminum and was designed
for transmitting circuits where weight
and space are important factors. The
smallest size, with a maximum capacity

www americanradiohictorv com

of 50 mmid., weighs 374 ounces and the
largest size, 150 mmfd., weighs 8 ounces.
The voltage breakdown rating is 1500
volts. A rigid phosphor bronze spring is
included to insure positive contact.

The

tuning shaft is extended to permit gang-
ing. There are three post supports on
the end plates for mounting. Single hole
mounting as well as brackets for base
mounting can be supplied.

Usage: A variable capacity for trans-
mitting circuits.

Maker: Air-Way Condenser Company,
56 Christopher Avenue, Brooklyn, N. Y.

Resistor Assortment

Description:
This is a handy
resistor assort-
ment packed in a
light steel case to
fit the service-
man’s pocket.
There are twen-
ty-four resistors
of different wval-
ues ranging from
100 ohms to 2
megohms includ-
ing the values
most commonly
used for replace-
ment in broad-
cast receivers.
The resistors are
marked according to the standard color
code adopted by the Radio Manufactur-
ers’ Association, a copy of which is inside
the hinged cover of the case.

Usage: For the serviceman’s bag, to

N
meet all common resistor replacement
requirements. :

Maker: Tilton Mfg. Co., New York.
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A department devoted to the presentation of technical information,
experimental data, kinks and short-cuts of interest to the experimenter,
serviceman and short-wave enthusiast

A Homemade “Dynamag” Loud Speaker

NE of the most fascinating
features of radio has been, still
is and long will be, loud-speaker
experimentation. It is, in its own

way, as full of interest as the exploring
of an unmapped country. One never
knows what new thing will turn up next.
However, for those who may not have
the time or inclination to blaze their own
trail, there is a path marked by guiding
signposts known to experimenting fans as
the Dynamag Trail.

The word “Dynamag” is derived from
“dynamic” and “magnetic,” and it means
a magnetic speaker with a dynamic tone.
By no means is this a stretch of imagina-
tion. The tone of the Dynamag has the
strength and fulness of an electro dy-
namic speaker without “drumminess,” and
as such is a welcome contrast to the some-
what tinny and anaemic tone of the com-
mon run of magnetic speakers.

Some people there are who never fail
to ask whether a speaker will stand up
under high voltage. Will it “stand the
gafi” without blasting? Incidentally, the
writer wishes to say that this is a wrong
attitude. Yes, a speaker may “stand the
gaff,” but what true satisfaction is there
in that? Why give it the “gaff” at all,
when you and I and everyone else knows
perfectly well that there is a certain de-
gree of volume at which any speaker will
perform at its best? It should be real-
ized that some speakers that stand up
under excessively high volume and pour
forth a very Niagara of sound will not
give a real quality performance in a small
room at moderate volume. The Dyna-
mag is not one of these. It will stand
up well enough at full volume without
blasting, but it will give better satisfac-
tion with the volume controlled at normal
level, just like any other really good
speaker, no matter who made it or how
much it cost.

To the many thousands who use a table-
model battery or eliminator set (either
from choice or from compulsion), the in-
terpretation of the word Dynamag should
be full of meaning. As we all know, the

By Frederick Keats

common variety of magnetic speaker is
not to be classed as a thing of delight.
It is too often harsh toned and of limited
volume capacity. On the contrary. the
Dynamag is full toned, yet brilliant, and
able to stand up well under sirong locals
without distortion. This is duc to the un-
usual construction and the method of cone
suspension. For those who can not, and
for those who will not. use a dynamic
speaker, the Dynamag will be a welcome
discovery. In short, the Dynamag fills a
large and definite want, comparing tri-
umphantly with any speaker, home-made
or commercial.

The Dynamag cannot be purchased
ready made. Every fan must make his
own. If he has any familiarity with
hammer, saw and screwdriver and is will-
ing to follow directions faithfully. he will
achieve success at a cost of no more than
six or seven dollars. The frame of the

speaker may be of any size between

twelve and twenty inches square, using a

single cone from nine to fourteen inches
in diameter. The standard size, however

(the one which gives the best all-around

results with both voice and orchestra),

measures fifteen and one-half inches wide

and sixteen and three-quarter inches tall,

and this is the model to be dealt with in

this article.

The wooden frame should be only three
and one-half inches deep at top and sides,
and the reason for this is the avoidance
of box-resonance. The base must be seven
and one-half inches deep. Any kind of
lumber except oak may be used, but white
pine, gum wood or mahogany are prefer-
able. The writer usually uses white pine.
For the sides, saw two pieces sixteen and
three-quarter inches long by three and
one-half inches wide. For the top, one
piece fourteen inches long by three and
one-half inches wide. For the base, one

(Continued on page 950)
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A Volt Ohmmeter

The serviceman who does not have an
ohmmeter need not lament the fact if he
is able to handle ordinary arithmetic, a
crow quill pen dipped in india ink, and can
blow his breath on a glass and wipe it
clean and free of all oil.

Using the meter which is ordinarily em-
ployed as the continuity tester, he must
examine it to determine how many ohms
per volt are employed by the manufac-
turers in the construction of the set tester.
Usually this is marked on the meter. or. if
it is a milliammeter, with a resistance in
serics, the value of the series resistance
may be taken. Sometimes a chart of the
resistance is included in the testing man-
val and this may be consulted in the
process of calibrating the meter as an
ohmmeter.

Calculation of the calibration is not
difficult and is the only resort where a
calibration curve is not included in the in-
struction hook or where the range in the
instruction book is not as great as desired.

Let r be the resistance to be measured.
Let R be the total resistance of the meter.
This is the ohms per volt multiplied by
the volts to the scale on which the battery
voltage is read with the continuity test
clipsshorted. Or itis the series resistance in
the case of a milliammeter. Let A be the
battery voltage that is being used for
testing. This should be for a new battery
when calibrating, or one that has heen
used only a short time to bring it down
to its normal voltage which exists
throughout the greater part of its useful
life. Generally this is 4%4 volts. but can
be anything desired as long as it is within
the range of the meter. Let B be the
reading with the resistance r inserted in
between the test clips. Then O resistance
will be at the point indicated by the meter
when the test prods are contacted direct.
When the test prods are set to say r equal
to 1.000 ohms the meter will not indicate
414 volts, but will indicate a voltage that
can be calculated by the formula

o O ".Iodﬁ
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Figure 13—The volt-ohmmeter included
on one corner of Mr. Gonselley’s portable
test panel

A

B ———
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Thus let the range of the meter be §
volts and the ohms per volt 1.000. The
total resistance of the meter is 5 X 1,000
or 5.000, which we must substitute in
place of R. In the place of r we put
1,000, and in the place of A we put - %3,

the voltage of the test battery. This
gives
4.5
B=————=3.75volts
1,000
()
5,000

(Continued on page 952)

A Simple But Efficient
Ohmmeter

One of the most needed instruments on
the shelf of the radio serviceman or the
experimenter is an ohmmeter. There are
many uses for an efficient resistance mea-
suring instrument such as a continuity
tester, a high resistance joint finder, for
measuring resistances in amplifiers. etc.
The circuit of this ohmmeter is shown in
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Fig. 9. This instrument measures resis-
tances up to 50.000 ohms. With larger
batteries and a greater range voltmeter you
can have an ohmmeter with any range
desired. but 50.000 ohms is a great enough
range for most of the jobs of the average
serviceman. The ohmmeter can be
mounted on vour service bench or in a
box large enough to hold the two batteries.

First cut and drill the panel as shown
in Fig. 10. Then mount and wire the
parts. Be surc to wire it exactly as shown in
Fig. 9. or you might burn out your meters.
Solder all connections. You can save
some money by making your own volt-
meter. Instead of buving the voltmeter.
use another 0-1 ma. milliammeter and two
Durham precision wire-wound resistances.
one of 5000 ohms and the other of
50.000 ohms. Change the wiring as shown
in Fig. 11. Calibrate the meter as shown
in Fig. 12

To measure resistances under 5.000
ohms. set switch S1 to “Lo” position and
set switch S2 to the “On” position. Al-
ways be sure that potentiometer Pl is
turned to the “C” side before turning on
switch S2 or you are liable to ruin your

www americanradiohictorv com

meters. Place resistance to be measured
in the pee-wee clips X. Adjust poten-
tiometers P1 and P2 until you have a
rcading of exactly 1 ma. on meter A.
The reading on meter V equals resistance
across X plus resistance of meter A,
which is 30 ohms in the Jewell pattern 88
and is 27 ohms in the Weston type 301.
Subtract resistance of meter and you have
the value of the resistance across clips X.
To measure resistances up to 50,000 ohms
turn switch S1 to Hi position and proceed
as shown above for Lo side.

If the resistance in an amplifier or a
radio set is hurnt out. place clips Y across
the burnt-out resistance and adjust the
variable resistance R until the voltage or
the current in the circuit is as it should
he. Then without changing resistance R,
place it in the ohmmeter circuit and mea-
sure its resistance. The reading on meter
V is the resistance of the burn-out resis-
tor plus resistance of meter A.

The following is a list of parts used in
my ohmmeter. Other makes, of course.
can be used. but they should be only of
the best. because with cheap parts you
cannot make an efficient ohmmeter.
Fi—Carter 5,000-ohm tapered potentiom-

eter.

P2—Carter 400-ochm midget potentiom-
eter.

S1—Carter jack
double-throw).

S§2-——Cutler-Hammer toggle switch.

R—Clarostat volume control.

X and Y—Four pee-wec battery clips.

A—Jewell or Weston 0-1 ma. milliam-

(Continued on page 953)

switch (double-pole,

-5 L

A
T0'M A = 10" L AS
N FIG.

IN FIG.3

<
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~RADIO NEWS HOME L ABORATORY EXPERIMENTS~

Calculating Hum in A mplifiers

KNOWLEDGE of amplifiers, how to calculate
amplification, how to figure power output, etc..
proves exceedingly helpful in determining fac-
tors affecting the hum output from a receiver.
the best circuit arrangement and amount of filtering
needed to keep the hum to a satisfactory minimum,
Using the general methods of analyzing amplifiers which
have been described in past Home Experiment Sheets. let
us calculate the hum voltage in a loud speaker circuit

Offhand, we might consider that
the hum audible from the loud

"= —
Ru

where I is the current. P the power and R the resistance.
In this particular case we have

10X 107

)

4000

speaker necd only be sufficiently
low as not to interfere with the

1
I=—X 16" amperes
20

actual reception of programs; ac-
tually, however, the requirements
are much more serious and we in-
sist that the hum be so small as
not to be bothersome during silent
periods in the program. This means
that the hum power in the loud

with various types of amplifiers.
=
i
%)l
|

f TO 1
= — or 0.05 milliamperes of hum
20 current

This hum current. as shown by
the equivalent circuit of Figure 2,

speaker circuit must be kept at a ;
LARGE -

must flow through the 4000-ohm
3ol load and through the tube plate re-

very low value, down in the order

of a few microwatts of power. ’ e
The following analysis of some ‘ -

of the factors influencing the FIG.1

) sistance, since they are both in
scries.  The voltage nccessary to
force this current through the cir-

‘B POWER
UNIT

amount of hum will bring into prac-

cuit is therefore:

tical use the experimenter’s knowl-
edge of amplifier characteristics
and will serve to show the desirability of being able to
analyze the conditions existing in an amplifier system;
the desirability, in other words, of knowing something
more than just how to read a circuit diagram and hook
up a set.

Let us assume for the purpose of our discussion that
the actual radiated acoustical power from the loud
speaker due to hum must not be more than one micro-
watt (one-millionth of a watt). Then if the loud speaker
is 10 per cent. efficient the actual power fed into the loud

1
speaker must not be more than — or

E=IXR
= (0.05 X 10=°) X (4000 - 2000)
= 0.3 volts

This means that the hum output voltage from the “B”
power unit must not be more than 0.3 volts if excessive
hum is not to be audible from the loud speaker; express-
ing the hum output voltage in percentage of the d.c. out-
put voltage of the power unit, we have .

0.3

10 -
10 microwatts; an efficiency of 10 per
cent. may seem rather high, but it
might be realized because of resonance.
In any event, it is merely an assumed
figure, and though it averages higher or
lower in actual practice, the essential
factors discussed below are not altered.

Per cent. hum output = — X 100
300

= .1 per cent.

If Figure 1 is again referred to it will
be noted that it indicates “large by-pass
condenser” across the “C” bias resis-
tance. A large condenser is necessary to

]
Rp
RL
I—_l A

All we wish to do here is show how fa_ . preserve quality, although the use of a
the problem is attacked anq rea!ly do T small condenser is a simple, though not
not want to tie down the dlscussu_)n to to be recommended, method of elimi-
any particular figures or types of cir- FIG.2 nating excessive hum; the use of a

cuits.

small condenser cuts down the hum, but

Now suppose we had a single power
tube circuit arranged as shown in Figure
1. Let us roughly calculate the maximum hum output
from the “B"” power unit which will not give in excess of
10 microwatts of hum in the loud speaker,

Since, as the diagram indicates the tube is a type 453,
in which case the a.c. plate resistance will be 2000 ohms,
then the load must have an effective resistance of
2000 X 2 or 4000 ohms. It is in this 4000-ohm load
that the hum power must not exceed 10 microwatts.
Therefore the current through the load cannot be in
excess of that obtained by applying the following
formula:

it also cuts down the low frequencies in
the speech or music.

Assume that a small condenser were used so that at
120 cycles (the predominant hum frequency) the con-
denser had practically no by-passing effect. Using the
same figures as above, we find in this case, as shown by
the equivalent circuit of Figure 3, that the 0.05 milliam-
peres of hum current would have to flow through the
load resistance, the plate resistance and also through
the bias resistance. a resistance we did not have to con-
sider in the first example since the large shunting con-
denser gave the circuit negligible impedance. If the same
power unit were used, the hum voltage in the circuit

www americanradiohictorv com
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would be the same, or 0.3 volts.
the circuit would be

B

RL+ Rp +Rb
I 0.3

The current through

4000 -+ 2000 4 1500
- 00004 amperes or 0.04 milliamperes

Multiplving this voltage by the turns ratio of the out-
put transformer T3 gives 28 X 0.01 or 0.23 volts across
the primary. Since the effective primary impedance of
the transformer should be approximately twice the plate
impedance, the total hum voltage in the plate circuit must

3
be not more than 0.28 X — 0.42 volts.
2

A type —45 tube has a mu of about 3.5 and the limiting

value of hum voltage which can reach the grids of the

l But this current flowing through
the bias resistance Rb would result
| in a voltage drop of 0.04 X 1500
% 10~ or 0.06 volts across the
| resistor. This voltage would be im-
pressed back on the grid of the
i tube. after which it would undergo
amplification in the tube and re-
appear in the plate circutt multi-
plied by the mu of the tube. This
| amplified voltage would be prac-
ticallv opposite in phase to the

push-pull power tubes is 0.42 di-
vided by mu (3.5); which gives

original hum voltage from the power
i unit and would therefore reduce the
effective voltage causing the hum.

N B 0012 volts. If the push-pull stage
B FLATE RESIETREE l is preceded by another stage as
[ shown in Figure 4, then the ampli-
2 m } fication from detector plate to the
| g *CTBIAS grids of the push-pull tubes will be
RESISTANCE -
4 e | Amplifcation = T1 X (Efi. mu of
RESISTANCE \'1) X T2
— | 3N TX 45
e |
' | 04.5
|
I FIG'E _ Since the voltage on the grids of

Under these conditions it would
therefore be found that a balance
between the original voltage and the feedback voltage
would be such as to reduce the effective hum voltage
from 0.3 to 0.19 volts, bringing the hum power in the
loud speaker circuit down from 10 microwatts to only
about 2.5 microwatts.
[ Using insufficient or no by-pass capacity across the “C”
{ bias resistance would therefore be an effective method
of reducing hum were it not for the fact that a reduction
| of the same order would occur at all the desired low
audio frequencies; the method has been used. however,
| in cheap power amplifiers to permit reducing the cost of
i the filter system.
The difficulty of keeping the hum at a satisfactory low
| level when the two stages of audio amplification are
placed ahead of the loud speaker has been responsible in
part for the rather general adoption of single-stage audio
amplifiers for modern receivers. The hum in the loud
speaker is duc largely to amplification of the hum volt-
ages arising in the detector circuit and reducing the over-
all gain from the detector to loud speaker therefore
simplifies materially the problem of building humless
receivers.

For example, suppose we have a two-stage push-pull
amplifier as shown in Figurc 4. If the hum power in
the moving coil circuit is not to exceed 10 microwatts,
then the voltage across the moving coil must not exceed

E=PXR

(10X 10°) X 10
0.0001

E = 0.01 volts across the moving coil

the power tubes (which will be the

same as the voltage across the en-
tire secondary of T2) is limited to 0.012 volts it follows
that the hum arising in the detector circuit must not ex-
ceed 0.012 divided by 94.5 or 0.000126 volts, the same
as 0.126 millivolts.

If, however, the power tubes were operated without
the use of the intermediate audio amplifier tube V1, then
the transformer T2 would- represent the only gain be-
tween detector tube and power tube grids. The hum
output voltage from the detector could then be as high as
2.66 millivolts without causing trouble. A comparison of
this voltage with that figured for the two-stage amplifier
will show that from the standpoint of detector hum the
two-stage amplifier is some 20 times more sensitive.

Some Actual Measurements

In connection with this problem some actual measure-
ments, made some time ago on a standard dynamic loud
speaker, are of interest. These measurements were made
to determine how much voltage at 120 cycles (the pre-
dominant hum frequency) could be impressed across the
primary of the loud speaker coupling transformer be-
fore the sound of the hum became bothersome. The
loud speaker was mounted, during the tests, in a large
flat baffle and the 120 voltage was obtained from a low-
frequency oscillator.

It was found, by making a large number of tests with
different listeners and averaging the results, that about
0.15 volts across the transformer primary would produce
a just audible hum. Since this was a 4000-ohm loud
speaker. the corresponding power is approximately 3
microwatts, not exactly the same as the figure suggested
at the beginning of this sheet, but near enough to the

suggested figure to indicate that in
practice the results are about as

—_—

DET 3

I}

— we have described.
The fact that even very small
amounts of power are audible to the
R ear indicates how essential it is
MOVING that the hum be held to a very low
(10 0HMS) value. And apart from the fact

|

i

|

1

\ that hum is annoying in itself it

f also has the effect of masking other

{ frequencies; the result is that if we
take a receiver which hums badly

j and listen to it, it would appear to
be deficient in low frequencies.
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Radio News Manufactured Receiver Circuits

' APEX MODEL 36
o

-27 3 -26 ~7A

=<4 1SV,

) 0 |
B wme § ] &=} |

_a
{II-.
19

+ 180 V.- J

!-Q H8 V. AC.

tuned, neutralized radio-frequency amplification, a grid- used in the output power stage. The radio-frequency stages
leak and condenser dctector, and a transformer-coupled audio arc gang tuned. The volume control is a variable resistance

amplifier of two stages. Type -26 tubes are used in the across the antenna coil. A type -80 rectifying tube is utilized
three radio-frequency siages and in the first audio stage. n the power supply. ]

1
{ HIS is a six-tube recciver consisting of three stages of The detector is a -27 type tube. A single ~71A wube is
|
1
|

00015 MFD - =---=:0005 MFD. EA 0015 MFD.

-

. PHOND  #_  PHONO
:'ol. PEERLESS S.G. ELECTROSTATIC SERIES e J?Acﬁg SRR

otits

BALLAST .
TUBE

THE Pecerless S. G. Electrostatic model embodics several corner of the diagram is the automatic volume control tube,
I unusual fcatures. An automatic volume control, electro- A type 80 rcctifying tube is utilized for the power supply
static speaker. phonograph jack with switch and an output to the recciver and a —01A used as a rectifier provides the
push-pull stage are some of the features. Type -24 tubes high voltage for the electrostatic speaker. Manual control
are used in the tuned radio-frequency stages, —27 tubes in of volume, supplementing the automatic control, is accom-
the detector stage and first audio stage and —4S tubes in the  plished with a potentiometer in the grid circuit of the first
push-pull output stage. The —27 tube in the center left-hand audio stage.
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Radio News Manufactured Receiver Circuits |

FADA BATTERY MODEL 22 5% |

SRS o —AAAAAS 000125 025
Y Lo MFD M‘EG 1
E % |
' 28 % A |
I} "\
: {
1
: == SR |
: 3
3 1 b
| ' 4 T
<!
L=}

Ty

GND.
|
| E._— 1 J’; L
¢ 3 NG 26 NICHROME
g WIRE 74" LONG
| 4 % 4 MAROON
-
§ GREEN H BLACK (GREEN TR'CERY
2 BLACK (RED TR) {2 2 BROWN (GREEN TRACER)
- b 4 ol
= < 3 RED
i £ Iy |
l B+ c+ 8- A- Ab at c- c- B+
PV OET av. PWR. PWR.
|
L I HE TFada Battery Maodel 22 is a six-tube receiver. employ-  condensers, accuralely matching the tuning of the ‘individugl
ing neutralization in the radio-frequency amplifier.  This stages.  The volume centrol is a variable resistance mn
model wtilizes hve type -12A tubes in the three radio- serics with the filaments of the second and third radio-
frequency stages. detector. and the first audio stage, A single frequency stages. There is also a fixed series resistor to
—71A tube is used in the power output stage. The audio prevent excess voltage Deing applicd to the filaments. A\
amplifier s transformer coupled and cousists of two stages. receiver off-on swl)ch is incorporated on the same volume con-
Frimmer condensers are used across all of the main tuning trol knob, thus climinating an extra control.

-

Radio News Manufactured Receiver Circuits

|
1 PHILCO MODEL 65 chgke ‘

. P
7 ~24 S -2 ;-2 ‘
7/
> |
|
. (
y Lectro- l
o i
SPEAKE!
05
- [
I ‘
= g ‘
6ND. 250 .~T05 [ .
&% e ‘
c— ! I
= i ‘
1
) i
e %‘.—“\m—hl “onas C 1T 1
L
= = r
AC.LINE = S
SUPPLY ‘: b s =T
| 0
El |
o | -
[ i : I ‘
POWER +0
l FRUE - miD, % T‘ iFo
IL 1
HE Philco Model 63 is a six-tube tuned radio-frequency the screen grids of the two radio-frequency tubes. The 1

receiver, using type —24 tubes in the two radio-frequency power supply utilizes an 80 type rectifier tube and is so
stages. a -27 tube is used in the power detector stage and designed as to supply the nccessary current to the speaker
~-45 tubes in the power stage. The audio amplifier is a  ficld, the latter functioning as ome of the chokes of the ‘
| single push-pull stage, working directly out of the detector power supply filter. A scparate filter section 1s provided in ‘
tube. The volume is controlled by varying the potential on the plate supply to the detector.
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The Junior RAp10 an’la’

LESSON NUMBER EIGHTEEN

Using Mathematics in Radio

Algebra and Its ﬂpp/ication to Radio Engineering

HROUGHOUT mathematical

discussions of various radio de-

signs, we have occasion often

to alter the algebraic expressions
of certain functions in order to show
more clearly the particular application
of the problem at hand. The study
of the various forms of fractions in
algebra will show the liberties and
limitations to which an expression can
be changed.

As referred to previously, and again
emphasized, practically all mathemat-
ical discussions abbreviate the number
of steps or operations performed in the
various calculations of their analyses
and it is assumed that the intermediate
steps are understood. These interme-
diate steps are appreciated when the
reader has the background of the es-
sentials of algebra, trigonometry, cal-
culus, etc, and it is important that
“fractions,” as used in algebra, be
well understood. The study of frac-
tions teaches the relation of complex
mathematical expressions and shows
how these can be altered and reduced
to simpler forms.

A student who has studied mathe-
matics in most of its branches and has
laid it aside without

completely comprehensive.

! application for several months finds that
a mathematical discussion of engineering designs is at first not
But he soon appreciates that the

ParT FIVE

T() beginners in radio the importance
of the fact that the common ordi-
nary garden variety of mathematics (the
kind of mathematics which to some
seemed so pointless when taught in the
elementary and lower classes of high
school) is quite necessary to the later
assimilation of a knowledge of geome-
try, trigonometry and calculus cannot
be stressed too much. For the truth of
this it is only necessary to question those
in the radio game who have been un-
fortunate enough to have slipped up on
this part of their education and now
wish that they had the opportunity to
go back to school again.

Rapio News is glad to present to its
readers this fifth of a series of articles
prepared by Mr. J. E. Smith (President,
National Radio Institute) on the use
of mathematics in radio. The first of
the series appeared in the December,
1930, issue of Rapio NEews: the second
in the January, 1931, issue; the third
in the February, 1931, issue; and the
fourth in the March, 1931, issuc. Others
will follow.

THE Ebitors.

algebra, trigonometry, etc., are readily applicable. and therein

is created
designs.

Mathematics is essential to all design work. and

an interest for continuing contributions to further

algebra is a

foundation for the complete building up of an understanding of
its application. Fractions in algebra are
because they show the various relations of expressions as used

in multiplication, division, and radical forms.

very important, simply

-

02 4 6 +

188

2
4
6+—\
8

Y
< AilT»t’ ,t

= 64 202 46+
1}:‘12

FIG. ¢

-

~ 8642024 6 +
4 = ax?

FIG. 3
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The important rules as applied to
fractions will now be reviewed as fol-
lows:

A. The value of a fraction is not
altered if we multiply, or divide the
numerator and denominator by the
same quantity.

This is readily appreciated by ap-
plying the rule to the numerical frac-

tion —.  Now, multiplying the numer-

2

9
ator (6) and the denominator (3)
6X4 24

= — which
IX4 12
is seen to have the same result as t(he
first fraction. Likewise, dividing the
numerator and denominator respec-
tively by 3, we have:
6

each by 4, we have

¥} 2
————=2=1=2
3 3 1
which is seen to have the same
" result.

Several examples will be given of
fractions with the purpose of simpli-
fying them or reducing them to lowest
terms. In order to do these, it is nec-
essary to recognize certain standard

algebraic expressions which are listed as follows -
(2) When an expression is the difference of two squares.
Let us multiply a 4+ b by a — b.

a b
a—b
a® - ab
— ab — b
a*—b* Ans.

Thus, any expression being the dificrence of two squares can

be immediately resoived into the expres-
sions (a4 h) (a—b). Thus a°— b® —
(a+b) (a—b). We know:
(b) a*4-2ab+ b = (a+b) (a4b)
() a®—2ab+b* = (a—b) (a-—Db)
(d) When an expression is the sum or
difference of two cubes.
Let us multiply a° —ab -+ b*bya4-b.

a®— ab + b®
a-t+b )
a’— a’b 4 ab®

Fa'b — ab® + b
a*+ b’

Thus, any cxpression being the sum of
two cubes can be resolved—

a’+b" = (a+b) (a®— 2ab = b)
In like manner—

a’—b = (a—b) (2" 4ab + b°)
Examples:

Reduce to lowest terms:
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12mn’p
1. —
15m°np’
To indicate the method:
12mn*p *mn’p 4n
- Ans.
13mnp”  Sm'np’ Smp

Thus, by applying Rule A, the first operation is to divide the
numerical part of the fraction, numerator and denominator
by 3. The next operation is performed in like manner. There
is an important note to consider in the reduction of such
fractions:
Note: Cancel factors which are common to both numerator

and denominator.

108"y 2
2 P

69x°y' 2'

ax

2. f——
a’ ' —ax
To indicate the method:
ax ax )l
= Ans.
ax— 1

ax(ax—1)
3a° — 6ab

2.2
a’x — ax

2a’b — 4ab’
abx 4 bx

v

acx 4 ¢x’
15abc

100 (a®* — a’b)
4x" — 9y*

~1

4x* + Oxy
To indicate the method:
We find that the numerator is of the form a’—b® where
a’ = 45" and b* = 9y
Therefore, the numerator can be resolved as follows:
15— 9y* = (2x 4 3y) (2x—3y)

Thus:

4 — 0y* (2x 4 3y) 2x—3y)  2x—3y

Ans,

4x* 4+ 6xy 2x (2x -+ 3vy) 2x
x (22° — 3ax)
S‘ S
a (42" x — 9x%)
ZO(X:: — -\,:K)
0. = —
5x° 4 Sxy 4 3y
X:K - ny'.'
10. —
' — 4xy + 4y
xX'—3x
11 —

X —34x—35
B. Multiplication and division of fractions:
(a) To multiply a fraction by an in-
teger.

921
a ac
._><C! —
b b
a a
bd b

b. To divide a fraction by an integer:
A similar reasoning to the above will show the algebraic
forms:

ac a
===z
b b
a a
b be

and we have the applied rule as follows:

Rule b. To divide a fraction by an integer:

Divide the numerator. if it be divisible, by the integer, or,
if the numerator is not divisible, multiply the denominator by
that integer.

c. To muitiply together two or more fractions:

We have the algebraic forms:

a C ac
=1 <~ — —_—
b d bd
a C € ace
X=X — = —
b d 1 bdi

and the applied rule as follows:
Rule ¢. To multiply together two or more fractions:
Multiply the numerators for a new numerator, and the de-
nominators for a new denominator.
d. To divide one fraction by another, we have the algebraic
forms:
a c ad
b d be
and the applied rule as follows:
Rule d. Invert the divisor. and procced as in multiplication.
It will be of interest to show a simple proof of this rule.
6 8

Let us take the two numerical fractions — and — such that

5 4
6 8
— is divided by —
3 4
6 8 6 4
Thus: —,———=—=—=1
3 4 3 2
8
4
8

Now, applying Rule d by inverting the divisor — and multi-

4
plying, we have (Continued on page 942)

Note: By is meant a whole r=

number.

integer

6
Let us consider the fraction — to be
)
multiplied by 3.
6

Therefore, — X 5 can be treated by
5
the denominator 3 by the in-
thus—
6

—X35=5
5

The rule can be applied, then. as follows:
Rule a. To multiply a fraction by an in-
teger:
Multiply the numerator by that integer;
or, if the denominator be divisible by the
integer, divide the denominator by it.

dividing
teger S,

FIG. 4

-

PLATE CURRENT
(IN MILLIAMPERES)

PLATE VOLTAGE -
(E IN VOLTS)

F1G. 5 FiG. 6

L

We have, then, in algebraic form:
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Calculation of Effective Resistance in Tuned Circuits

N the design of radio receivers o Example: The resonant frequency I
it is necessary that the designer 1,000 kilocycles (300 meters wave-
know the effective resistance of ¢ length), R is 20 ohms, L is 0.24 mil-
the tuned circuit in order that lihenries (0.00024 henries). !
[ the impedance load on the plate of . .
the tube may be adjusted to the de- %= (6.28 XX 1,000,000)% X (.00024)° |
I gree of desired amplification or gain. I 20 f
This is especially true in the case of 2 2
the screen-grid tube, where the avail- w 3. 2= (ES:0,00LX (‘0%4)- |
able amplitied signal voltage is deter- 20
mined by the load in the plate circuit 4. 39,438,400,000,000 X .0000000376
of the tube. | L= ’20' -
In the consideration of the tuned [
impedance and capacity-coupled cir- s 2271651.84 !
{ cuit as shown in the figure, it may be ; : T |
shown mathematically that at reso- - ae -
I nance the circuit between the points 6. Z = 113582.159 |
{ AB and C acts like a high resistance. Neglecting in this To calculate the gain or amplification in a screen-grid
| instance, for lack of space, the effect of the coupling stage in which is used the ~24 tube which has a mutual
capacity and the grid leak or choke in the grid circuit of conductance of .001 mhos (Gm), the mutual conductance |

the succeeding tube, the impedance may be determined in in mhos is multiplied by the impedance or effective resis.

| - . |
| the following manncr.(6 28 X ) X (L)* tance of the tuned circuit as calculated in the example,
| 1L = thus: ]
R
[ Where Z is the impedance or effective resistance, f is {
| the frequency in cycles, L is the inductance in henries. and 7. Gain=Gm X Z i
R is the d.c. resistance of the circuit between the points 8. =.001 XX 113582.159
{ AB and C. 9. =113.58 l

_RAI;IO ?\IEWS INFORMATION SHEETS

A0 MRS INORMATIO: i
|

Measuring the Power Output of an Amplifier [

! N the measurement of the power T = = The load resistance connected

output of a receiver or amplifier A across A and B should have a value :

l the experimenter or serviceman I Focom equzll{ ﬁto the (})]gtput impedance of the |
| has often been perplexed as to TueE ampliher. This may be calculated in

| tﬁe %r(;)[?gr pr(f)cedure(.i Ir; order thlz)lt E METER th}f CanI:{ of t}llle ;)ut([i)ut transformer ’
the elity of reproduction may be where p, the loa resistance, is

obtained with any given amplifier, B equal to two times the plate resis- |
the output must be of such magni- tance of the power tube divided by
tude that the hall or room will be | <+ g', which is the square of the ratio

amply filled. From time to time ) etween the primary and secondary |
ower output charts and tables have turns of the transformer. Usually

p p |

the value of Rp is known or given
more often than the value of n, in
which case the above calculation is
not necessary. The measuring fre-
quency may be from 300 to 500 |
cycles. If a modulated radio-fre- |
quency signal is used it should be
adjusted to 30 per cent. modulation.
Knowing the value of the effective |
voltage as measured by the v.t. volt- |

serve only as a rough or approximate
guide as to the actual power deliv-
ered by the amplifier system. To
better enable the experimenter and
serviceman to determine the power
output of any given installation the
following method is given:
In the figure is shown the set-up of
I the apparatus for measuring ampli-

!
|
1 been published, but these at best
|
|

fiers of both the filter and trans- meter connected across A and B, and
former output systems. The apparatus required is a re- the value of the load resistance Rp, the current may be

l sistance to represent the speaker load, which is inserted calculated from Ohm’s law. The power developed across
in place of the speaker winding across A and B. and a the load resistance Rp between A and B is equal to the |

| vacuum-tube voltmeter calibrated or converted to read square of the current times the value of Rp in ohms.
effective voltage values instead of peak voltage values. The The same method of procedure is followed in the case
construction, function and operation of this instrument has of the filter output system where Rp is given a value equal

{ been described and explained in past issues of Rapro NEws. to twice the plate resistance of the power tube.
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Measurement of Large Inductances

N dealing with filter chokes,
speaker windings, output chokes, o
transformers, or other large in- 1o

2,000 ohms

ductances. the experimenter or
serviceman often must know the
valie of the inductance in order that

0.C SOURCE

Y ;
0.C
VM.
20—

Knowing the d.c. resistance in ohms
and the impedance 7 in ohms, we

may calculate the inductance of the
the speaker may be matched to the coil in the following manner, as the
output transformer, or that a filter AC.AM impedance of a coil equals the square
choke may be replaced with one of a 5o J ~ root of the resistance R squared plus
like value. As with condensers and A 9 \\Y 6.28 times the frequency times the
resistances the most accurate means souce AC. inductance in henries. the product of
of measurement is the bridge method. . L these squared, thus:
o s , :
For those who do not have access to
such an instrument a simple means “ 4 1. 7 = VIE F (628 X { X L®
of measuring and determining the in- "" =2 7z = Ve (6328 X 60 X L)®
ductance is given in this information 3. Z = VSI0 4 142129 X L®
sheet. 4. 7@ = X100 4+ 142129 X L*
The apparatus required are a d.c. milliammeter. an a.c. i - LT 1
milliammeter, a d.c. voltmeter and an a.c. voltmeter. These 7 000 — SI00 = 142199 X L2
instruments must be of a suitable scale range consistent 8. 14212 X L2 = ";.’,‘1’,"”"’:,
with the voltage sources and the current to be measured. m 12 o e = 2808
The set-up is given in the schematic diagram. and the only 112120
10, I, = VIS.08 = 5.299 henries

additional apparatus required is the single-pole, double-
throw switch, which may be of any type.
It is first necessary to determine the d.c. resistance of the
inductance, using Ohm’s law. thus:
R— o
1 00
When the resistance has been found, the impedance is

determined by measuring with the a.c. instruments. thus:

N ohins

It is extremely important that unless the coil or induc-
tance has more than 30 ohms resistance that it not be
placed across the 110-volt line, and then only for a few
seconds necessary to obtain the readings, else the coil will
be damaged or a fuse blown. For coils having less re-
sistance a step-down transformer should be used in the
instance of a.c. and a potentiometer in the case of d.c.

FORMATION SHEETS

RADIO NEWS INFORMATION SHEETS

Measuring Resistance

HE measurement of resistance

] r— — in which the only instrument used is
is most accurately accom- o a voltmeter whose internal resistance
E]i%hed byh :jhe F\\"hctahtstone | | is ]kn?w_n, req}lj‘i}:gs con;id(;erab}]lg] more
ridge method. For the ex- calculation. is method, while not
perimenter or serviceman not in pos- o -B- VM as accurate as the bridge method, is
. : h SOURCE
session Off such an 1ns:rumentbot er a gr}fa(tj d?a] n}ori accurate than the
means of measurement must bc re- method given in A.

2 .
sorted to. Two simple methods are o— The voltage of the d.c. source is
presented here that require a mini- first measured by placing the switch
mum of apparatus, and while not as Rx on the proper point. Next the switch
accurate as the bridge method, arc is placed on the resistance poin’t and
sufficiently accurate for the nceds of o @ the voltage again measured. Know-
the experimenter or serviceman. | ! A ing the voltage of the source and the

Referring to A in the figure. a mil- voltage dropped through the resis-
liammeter and voltmeter are seen | sunce e Rx tance, we may calculate the resistance
connected in a circuit with the resis- -A- from the following formula:
tance to be measured. These instru- 8 Fo -- Er
ments are of the d.c. type. By mea- Ro — ——— X Rm
suring the current through the resis- e

= = where Ro is the resistance in ohms, Er is

tance and the voltage across its ter-
minals a calculation by Ohm's law will tell us the resistance
in ohms. Example:

R

D

T
S
= —— = 0 ohms
04
where T is voltage of d.c. source, 1 is current in amperes, and R is
resistance in ohms.

The method shown at B, while apparently more simple,

A the voltage measured through the resistance,
Fo is the voltage of the d.c. suurce. and Rm is the internal resistance
of the meter.

To illustrate the method. suppose that the voltage of the
source was found to be 6 volts, the voltage through the re-
sistance was 5.75 volts, using a 1000-ohm-per-volt volt-
meter on the 10-volt scale which would have an internal
resistance of 10,000 ochms, we would have:

G — 5.95
X 10000 = 434.7 ohms

273
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RADIO NEWS INFORMATION SHEETS |

Index of Information Sheets

Bridge circuits, Aug., 1930

By-passing, Part 1, corrected, April, 1931
By-passing, Part II, Feb.. 1931

Capacities, measuring large, Part I, Mar., 1931
Capacities, measuring large, Part II, Mar,, 193!
Chokes, notes on r.f., Part I, Feb., 1931
Chokes, notes on r.f.,, Part II, Feb.,, 1931
Circuits, band-pass, Nov., 1930

Condensers in series and parallel, Feb., 1931

Ear, sensitivity of, Apr., 1930

Filters, electrical, Part I, July, 1930

Tilters, electrical, Part II, Aug. 1930
Frequency, reference chart, June, 1930
Impedances, the importance of matching, May, 1930
Inductance charts, Part I, July, 1930
Inductance charts, Part II. Aug., 1930
Inductances. measuring large, Apr., 1931

LC ratio, the, Jan., 1931

LC table, Jan., 1931

Loud speakers, using several, Dec., 1930
Manual, loose-leaf. and re-enforcement, Mar., 1931
Microphones, carbon, Dec.. 1930

Microphones, condenser. Nov., 1930

Movies, talking, Dec., 1930.

Multipliers, voltage, for small meters, Mar., 1930
Oscillator, the neon tube, Nov., 1930

Photocells, color sensitivity of, Mar., 1930

Piezo-Electric Crystals, Nov., 1930

Piezo-Electric Crystals, Part II, Dec., 1930

Radiation, the spectrum of, June, 1930

Relays, Oct., 1930

Resistance, alternating current, Sept., 1930

Resistance, a.c., Part II, Oct., 1930

Resistors as frequency blocks or attenuators, Apr.,, 1931
Resistance, measuring, Apr.. 1931

Resistors, figuring voltage divider, Jan., 1931

Shielding, May, 1930

Sound absorption, June, 1930

Sound absorption, prepared materials, Mav, 1930
Symbols, letter, used in radio, Aug., 1930
Superheterodynes, mixing circuits in, Sept., 1930

Tubes, vacuum, two-element, Mar., 1930

Tubes, vacuum, three-element, Apr., 1930

Tubes, vacuum, four-element, May, 1930

Tubes, vacuum, five-element, June, 1930

Tubes, vacuum, nomenclature, Apr., 1930

Tubes, vacuum, static characteristics of, Sept., 1930
Tubes, power amplifier, July, 1930

Tubes, action of screen-grid in four-element Sept., 1930
Tubes. action of s.g. in four-element, Part II. Oct.. 1930
Transformers, output, July, 1930 ' )
Transmission units (decibels), Apr., 1930

Wattage, Oct., 1930

RADIO NEWS INFORMATION

By-passing (Part I)
(Corrected from the January, 1931, issue)

O item in the design of a ———
receiver is more impor-
tant than the wuse of I

proper values of by-pass
condensers. KEconomy dictates
that by-pass condensers be as
small as possible, while electrical
consideration says otherwise. At
some place must a compromise be
struck, so it has become practice
among engineers to use a con-
denser whose reactance is one- ||
tenth that of the resistance or re-
actance that it may be used to
by-pass. Repeated experiments
have shown that this is a perfectly
good compromise, and efficient by-
passing will be accomplished when
such values are used.

1,000,000
— where the size of the

2nFC
condenser is expressed in micro-
farads, F is the frequency and n
is 3.14. Now if the resistance to
be by-passed is 10,000 ohms, the
reactance of the condenser must
be 1,000 ohms to satisfy our origi-
nal premises, so the formula be-

1,000,000

o

when

nFXc
Nc is the capacitive reactance.
Solving the equation, after substi-
tuting the known values, we get

C equals 1.32 microfarads.
Fig. 2 is a bias resistance in the
cathode circuit of a tube, and the

comes C equals

Taking four typical examples,
let us consider the requisite size of
condenser to be used in each case. Fig. 1 shows resistance
to be by-passed. so let us give it a value of 10,000 ohms,
for instance. As the reactance of a condenser decreases
with frequency, we must take the lowest frequency to be
by-passed and predicate our results on this frequency.
Suppose we say 120 cycles as the frequency, as this is a
common value found in power packs.

The formula for finding the reactance of a condenser is

solution is exactly as before, ex-
i cept that the frequency is differ-
ent. If this tube happens to be in one of the audio stages
of a receiver, we will have to estimate the lowest fre-
quency passes by the amplifier. Thirty cycles is a safe
choice. However, if this tube happens to be in the radio-
frequency end of the receiver. 500.000 cycles will be the
figure. A little figuring will show that at radio frequency
the by-pass may be very much smaller than at audio
frequency. (Part I appeared in the February, 1931, issue.)
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Army's Amateur
Radio System

(Continued from page 394)

sidered confidential, and messages in the
Army amateur cipher are exchanged only
between members of the Army amateur
radio system. A sample of this cipher,
which is always sent in groups of five-
letter words, is given below:

FM SARANAC LAKE NY WSDSA NR
47 NOV 29 GR 15
TO RADIO AIDE 2ND CORPS AREA
ARMAC ZPWMX DPCDM VYUFT
NQSOF ACPDL UPJRY EMEOF
TGSMM TFWIP XTTIO BXCMA
QRNOD FJXXX ARMAC—WSDSA.

If you wish to prove the contention
that any cipher message can be deci-
phered in a short time, it is suggested that
you try your hand on the above. You
will then probably agree that cipher ex-
perts must have uncanny minds.

Due to the comparatively short dis-
tances within the corps areas, the ama-
teur 3500-4000 kc. frequency band is used
in most of the corps area nets, as well
as the state, district and local nets. The

The transmitter at station WAR,
Washington, D. C.

7000-7300 kc. frequency band is used
in corps areas where difficulty is experi-
enced in maintaining reliable communica-
tion on the lower amateur frequency
channel. Most of the Army amateur
radio stations have their transmitters ad-
justed to approximately the same fre-
quency so that the net control station
can readily tune them in. Many use
crystal controlled power amplifier trans-
mitters.

Co-operation with the Red Cross

Since the only emergency normally ex-
pected will be something in the nature
of a disaster caused by the natural ele-
ments, whether local or extensive in scope,
it becomes the duty of each individual
member of this radio system to acquaint
himself with the local Red Cross repre-

sentative in his town or district so that
the latter will know of the location of
the amateur’s station and the service he
is prepared to render in an emergency.
In case of an emergency. such as was
outlined previously. the Army amateur
would immediately offer his services to
the local Red Cross representative and
await his tratfic. The first information
sent out from a stricken area contains
the following facts: nature and location
of disaster; number of persons dead;
number of persons injured; number of
persons temporarily homeless; number of
homes destroyed; number of homes dam-
aged and the number of families affected.
This information is essential for prompt
action in the providing of the necessary
relief measures. As an illustration, the
following message. referring to the last
Florida hurricane, is given:

FM ORLANDO FLA Wi—

TO RED CROSS 17TH AND D
STREETS WASHINGTON D C:—
HURRICANE STRUCK TAMPA

DISTRICT FLORIDA STOP TWO

HUNDRED DEAD EIGHT HUNDRED

INJURED TWO THOUSAND HOME-

LESS FIVE HUNDRED HOMES DE-

STROYED SEVEN HUNDRED

HOMES DAMAGED FOUR HUN-

DRED FAMILIES AFFECTED—SIG.

SMITH, RED CROSS.

Of coursc, in case the local Red Cross
representative cannot be found or is not
available, it is the duty of the amateur
to ascertain this information and trans-
mit it as speedily as possible to Red
Cross headquarters in Washington. In
order that this may be quickly accom-
plished. Army amateur radio stations are
authorized to use the special Army fre-
quency of 6990 kc. in emergencies, in
order to raise the Army net control sta-
tion W3CXL or WLM in Washington.
These stations are on watch day and
night and are available at a moment’s
notice for continuous operation. All pos-
sible members of the Army amateur
radio system are expected to man their
stations in an emergency and help out
in the speedy and efficient handling of
the important messages. The weekly tac-
tical practice during the Monday sched-
ules tends to perfect the Army amateur
in traffic handling and procedure. so that
he will be of service to his country in
an emergency.

Recent Emergency in New York
State

No one knows when a severe storm will

tie up, hamper or even totally destroy
telephone, telegraph and electric light

www americanradiohictorvy com

Lt. M. S. Mead (center), in civilian
life the owner of the net control sta-
tion W20P at Schenectady, N. Y.

systems and temporarily cut off a town or
city from communication with the out-
side world. This may happen in your
vicinity as well as a thousand miles away.
It may be in order. at this point, to tell
you of such a calamity that happened
not many miles from New York City and
which demonstrated the value of the
Army amateur radio system.

Communications Blocked

During the 16th, 17th and 18th of De-
cember. 1929, a severe sleet storm struck
the city of Glens Falls, New York, tele-
phone and telegraph wires as well as the
electric power and light wires soon be-
gan to break under the weight of the ice
and sleet deposited upon them and. on
the 18th of December, the city was with-
out electric lighting or communication
with the outside. All wires were down
and the roads were almost impassable for
travel. The railroad lines were even
blocked by the snow drifts and ice. In
this emergency. Army amateur radio sta-
tion W8DQP, owned and operated by
Mr. H. D. Miller, of Glens Falls, N. Y,
was approached by the local power com-
pany and asked to send urgent messages
to Schenectady ordering necessary wire
and other material to restore service and
supply the city with light and power.
Mr. Miller, in common with many other
amateur stations, had an emergency
source of power supply for his transmit-
ter available from “B” and storage bat-
teries. He immediately proceeded to call
his net control station, W20P, owned
and operated by M. S. Mead in Sche-
nectady, N. Y., and after a number of
attempts succeeded in working him and
sending the messages. Needless to say,
the necessary supplies were sent imme-
diately and the electric light service was
restored by the power company on the
next day to as many homes as possible.
This was possible due to the unselfish ef-
forts of WSDQP. W20P and other sta-
tions who stuck at their keys throughout
the night and the next day until all
messages had been sent out and replies
received. During this time the antenna
at WSDQP broke down twice due to the
sleet; and it was necessary to collect all
the available “B”. and storage batteries
in the neighborhood in order Lo maintain
communication at his station. That his
efforts did not go unnoticed, is evident by
the following letter from the Command-
ing General of the Second Corps Area:

Dear Mr. Miller:

1 desire to commend you for the en-
ergy and initiative you displayed in
operating Army Amateur Station
WSDQP during the night of December

(Continued on page 931)


www.americanradiohistory.com

926

Rapio News ror Aprin, 1931

KDKA—Radio’s New Voice

One of the most important innovations
is the new tube with a capacity of 200
kilowatts. This tube is not merely an
enlarged edition of a smaller tube, but
is thoroughly engineered as a tube of
larger size and of a distinctly novel de-
sign. The mere building of a larger tube
following the style of the smaller type
would not produce the results desired.
The quality of output and the life of such
a tube would not be up to the desired
standard.

The new tube. called the AW-220, is
72 inches in height, has a diameter of
eight inches and weighs 60 pounds. Two
of the new tubes are incorporated in the
transmitter.

In its design engineers found one of
their greatest problems to be that of
cooling the grid. This difficulty has been
solved by I. E. Mourmomtseff, company
research engineer, who has produced a
water cooled tube of great mechanical
strength and sturdiness embodying a
double end construction.

A modern water softening system has
been installed for use in connection with
the cooling system for these gigantic
vacuum tubes. There is a practical
reason for this installation because these
giant tubes are expensive and unless
properly protected their useful life period
is limited. Therefore, anything that can
be done to increase their life constitutes a
saving in costly replacements.

According to E. B. Landon, chief
operator of the transmitting station, the
water must be tested frequently to pro-
tect the tubes and the cooling system.
Ordinary city water cannot be used be-
cause it contains lime and other minerals
which form harmful scale in the coils.

At the KDKA station this ultra-soft
water is pumped to an outdoor cooling
pool before going to the cooling coils
and the tubes. Hot water coming from
the station circulatory system enters the
pool through a fountain-like spray. After
cooling in the pool, it is pumped through
the same circuit again.

An idea of the capacity of the cooling
problem may be obtained from the state:
ment that approximately five tons of
cooling water must be passed through the
water jacket of the cube each hour it is
in operation. This water cools the tube
in the same manner as water in an au-
tomobile cools the motor. One hour’s
operation of the tube would heat enough
water to supply the domestic requirements
of the average home for several weeks.

While of course these AW-200 tubes
will only be used to generate high fre-
quency power for radio stations, an ap-
preciation of the power capacity of one
of these tubes can perhaps best be
gained by a comparison with familiar
household devices. For example, a simi-
lar amount of power of the kind dis-
tributed commercially would operate sim-
ultaneously four hundred toasters or flat
irons. This would also be the cquivalent
of power required to light one thousand
average homes of five to six rooms or
the energy to operate two modern street
cars.

(Continued from page 873)

The antenna system of the new KDKA
radio transmitting station, conceived by
Dr. Conrad, is designed to make the lo-
cal signal strength less than it would be
for the conventional type of antenna,
and to make the distant signal strength
greater than for the conventional antenna.
This is desirable from the standpoint of
both listener and broadcaster; it makes
the signal less objectionably loud to local
listeners, and vet gives better reception
to distant listeners; and it allows the
broadcaster to use the radiated energy to
better advantage in reaching distant
points. since less energy is absorbed by
objects in the local area.

The Antenna System
Sixty-two rigid tests were made to

find a location which would be adaptable
to favorable broadcasting before Saxon-

end of a transmission line, except that the
lines of force are not guided by wires,
and hence follow the ordinary law of
equal angle of incidence and reflection.
There is really no line of demarcation be-
tween the ground wave and the upward
radiation, conveniently called the sky
wave. The part of the wave which
reaches the receiving antenna by moving
out horizontally from the antenna or by
the descent of the wave front, is what is
usually meant by the ground wave, and
the part which reaches the receiving an-
tenna by reflection downward from the
ionized layer, the sky wave. Since the
ground wave is attenuated with compara-
tive rapidity, the distant signals are
carried largely by the sky wave, and if
the ratio of horizontal radiation to sky-
wave radiation can be decreased, the de-
sired ratio of local or distant signal
strength should be attained.

This decreased ratio of ground to sky-
wave radiation is obtained in the new

KDKA’s famous sym-
phony orchestra, which
is nationally known for
its regular broadcasts

burg was definitely selected. These tests
were made to determine the proper alti-
tude with no interference from metal
construction. free from trees so as to
prevent undue interference and ample
area for erection of the necessary struc-
tures and antennas.

The site at the new transmitter occupies
130 acres. The long-wave antenna over
which KDKA broadcasts consists of a cir-
cular arrangement of poles surrounding
about eight acres. The poles are 100
feet above the ground and painted, ac-
cording to law, yellow and black. Aerial
hazard beacons also have been erected to
serve as a warning to aviators.

A much smaller space is required for
the short-wave transmitter of W3XK.
It is through the short-wave station that
programs are sent great distances for re-
ception in far away lands.

The functioning of this antenna is
based on the fact that local reception is
due to radiation horizontally outward
from the antenna that is, the ground
wave; whereas distant reception depends
considerably on radiation initially at an
angle of elevation, due to the wave front
descending as it moves outward from the
antenna, and to reflections from the
Heaviside layer. The descent of the wave
front as it travels outward is due to the
fact that the waves travel slower at the
surfaces of the earth than in the upper
atmosphere; and the reflections from the
Heaviside layer are caused by the ionized
condition of the layer which makes it
conducling, i.e., like a short-circuit on the

www americanradiohictorvy com

KDKA antenna by using an arrangement
and spacing of vertical antennas fed with
currents in time phase, such that inter-
ference between waves from the various

antennas reduces the horizontal field
strength in comparison to the field
strength at an angle of elevation. The

interference of the arrangement of
vertical antennas will make the hori-
zontal radiation much less than for a
single antenna with the same total cur-
rent; and will make radiation at an up-
ward angle decreasingly less as the angle
1s increased, so that at high angles the
radiation is only slightly less than for a
single pole. This great decrease in hori-
zontal radiation will decrease the radia-
tion resistance of the antenna system, and
so will cause the current to increase until
the total power radiated is the same.
This will make the upward radiation
greater, and the horizontal radiation less
than for a single antenna with the same
power radiation.

In its physical arrangement the new
KDKA antenna difiers considerably from
usual transmitting antennas. The usual
antenna has 2 or more fabricated steel
towers several hundred feet high, with a
concentrated flat top suspended between
them, and a single vertical down lead
usually near the center. To cut down
absorption losses, the steel towers are
usually detuned and kept as far as pos-
sible from the flat top and down lead,
and are sometimes insulated from the
ground or even broken into insulated sec-

(Continued on page 933)
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Making National Broadcast
Coverage Direct

limitations is to raise the wavelengths of
the more important broadcasting stations
of the world, so that really high power
can be efficiently used. The writer has
developed and investigated this idea as
applied to the problem of national broad-
casting coverage in the United States.

The first consideration was to deter-
mine just how far Eckersley's figures and
curves, based on observations in northern
Europe, correspond with actual transmis-
sion as observed over various types of
the highly diversified American terrain—
in other words, how well they will serve
as a basis for American coverage pre-
dictions. At the start we need a simpli-
fied table of fading radii corresponding
to various wavelengths and common
American terrain types (Table 1). From
this table we would predict, for example.
that in flat country the non-fading range
of a 300-meter station should be 80
miles, while that of a 400-meter station
should be 120 miles. In hilly or broken
country, on the other hand, the range of
the 400-meter station would be reduced
to 62 miles.

American Data

In order to check this table with trans-
mitting conditions in the eastern United
States, observations on high-power east-
crn transmitters were made at New
Haven by the writer and at West Point
by Lieut. H. W. Serig. Signal Corps. U.
S. A. These observations, covering aver-
age conditions over several weeks, are
summarized in Table 2. New Haven is
surrounded by flat to hilly terrain, and
the country immediately surrounding
West Point is mountainous. However,
both sets of observations point to the
same general conclusion. There is little
perceptible fading in the case of stations
less than 60 miles distant from the re-
ceiver. frequent fading in the case of
stations 60 to 90 miles distant, and con-
tinual fading in the case of stations more
than 90 miles away. At longer ranges the
fading decreases but, as we have pointed
out above, the signal is rarely up to true
service standards. These general conclu-
sions check closely with generalized pre-
dictions from Table 1.

The next step in the investigation was
to see if Table 1 predictions could be
verified, not only in the eastern area,
but also over the whole United States.

(Continued from page 881)

The writer communicated with the chief
engineers of representative broadcasting
stations all over the United States, en-
closing convenient reply cards for the de-
sired data. In addition to such details
as wavelength and power. the particular
information wanted for each station was
the type of country surrounding the
transmitter and the estimated radius of
the first night fading ring. The results of
this survey are shown in Table 3. The ter-

coverage in the United States.
thing they are too conservative.

If any-

Long Wave Super-Broadcasting

What have all these facts to do with
the great problem of national broadcast-
ing coverage?r Everything. Those inex-
orable first fading circles, which have
been obstinately holding down our true
service areas and our economically justifi-
able transmitter powers, are now going
to roll back like morning mists under a
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rain and observed fading radii are listed
as reported by station engineers, while
from the reported terrain and Table 1
the predicted fading radii were worked
out.

The general agreement between pre-
diction and observation is surprisingly
close. The widest divergence, in the case
of WJZ in New Jersey, can be partly
explained by the fact that although the
transmitter itself is located in broken
country and is so listed, much of its ser-
vice area is flat ground. Another wide
divergence, in Florida, is perhaps ex-
plained by the presence of sandy terrain
of low conductivity. The average of
predicted values (83.8 miles) and the
average of observed values (89.2 milcs)
are in very close agreement considering
the precision of the methods employed,
probably not over = 10 per cent. The
general conclusion is clear: Eckersley’s
curves, drawn from data taken in north-
ern Europe, can be applied reliably to
approximate predictions of non-fading

| TABLE 1
Approximate Radii of Fading Rings: (After Eckersley)
| 200 300 400 500 1200 1500 meters w.l.
i Flat country........... 50 80 120 160 480 620 mi.
i Hilly or broken....... 24¢ 37 62 75 260 330 mi.
| Mountainous ......... 10* 17# 26 34 110 160 mi.
i 'Prob_ably too I_ow. B o B

www americanradiohictorv com

climbing sun. They are to be pushed out,
not a paltry fifty miles or so, but some-
thing like three hundred miles. Return-
ing to Table 1, we find that at 200 kec.
or 1500 meters, the expected non-fading
range is 330 miles in hilly to broken
country, which may be called the general
American average. In flat country a
1500-meter station should not fade in-
side of 620 miles. In a letter to the
writer Dr. A. Hoyt Taylor, internation-
ally famous investigator of the Naval Re-
scarch Laboratory, estimates that at 200
ke. fading will not be severe inside of
500 miles from the transmitter. From
another authoritative source we have
learned that actual 200 kc. broadcasting
experiments in the United States at very
limited power have shown no fading in-
side of 300 to 350 miles. Striking a
general average of all these estimates, we
assume that the average fading radius of
a 200 kc. American broadcasting station
will be about 400 miles. In mountainous
regions it will be less, in flat regions
more; these inequalities can be some-
what levelled by using wavelengths
longer than 1500 meters in mountainous
country and wavelengths shorter than
1500 meters in flat country. 1500 meters
is merely the center point of a contem-
plated broadcasting band.

Now as in Figure 6 we apply these
800-mile circles to a map of the United

(Continued on page 938)
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What Radio Has Meant to

Lalking Movies

reduced in size and complexity. When
these developments have all come about,
it probably will not be out of the ordi-
nary for a person to sit hefore a screen
in the comfort of his own home and see,
for instance, the peaks of the Himalaya
mountains from an airplane flying above
them. Instead of appearing to be on
the screen, as motion pictures at present
do, it will seem that the screen is a win-
dow through which the person is actually
viewing the tops of the mountains. This
effect will be due to the dept/: of the pic-
ture.

There are two main methods of record-
ing sound motion pictures: on discs, or
special wax phonograph records, and on
regular motion picture film. Some re-

cording systems use both disc and film,
Outside of the actual film and disc ma-
chines, the different recording and pro-

jecting systems are very much the same.
The main weakness of these two methods
of recording is that the sound is con-
verted into electrical energy, amplified,
and then changed either into light varia-
tions or into mechanical motion. Natur-
ally, these two changes in the sound en-
ergy before it is recorded introduce
chances for distortion. In projection. the
mechanical motion or reproduced light
variations have to be re-converted into
electrical energy. amplified enormously
again, and then re-translated into sound.
There are too many steps in this process.
The weakest parts of the chain are the
devices that are used for converting the
electrical energy into light or mechanical
motion, and vice-versa. These instru-
ments in particular are far from being
perfect in operation. Eventually, a
method of directly recording the electri-
cal energy itself will have to be devised.

What seems to be the most practicable
method thus far suggested is to record
the electrical variations as changes in
magnetism. If it could be perfected,
some apparatus such as the electromag-
netic recorder, known as the Telegra-
phone, invented years ago by the scien-
tist Poulsen, could be used. In this in-

(Continued from page 903)

strument, a soft iron wire is run at a con-
stant, even speed past an electromagnet
that is connected to a microphone and
battery. Variations in the strength of
the electromagnet, which are produced
by speaking into the microphone, change
the molecular structure of the wire and so
are recorded in it. To reproduce the
voice, the iron wire is run past another
similar electromagnet that is connected
to a telephone receiver. The molecular
differences in the wire cause a varying
current in the pick-up electromagnet
which produces sounds in the receiver
that correspond to the original voice. If
this method were applied to the recording
of sound pictures, it would mean that
the sound would be converted into elec-
tricity, amplified, and then recorded di-
rectly as changes in magnetism; and, in
projection, that the magnetic variations

Making outdoor shots for
the talking movies has its
obstacles, not the least
of which is the crowd
which assembles at the
scene of action, even in

Hollywood

would be converted directly into sound
after being suitably amplified again.
Complete absence of outside noise is
absolutely necessary during the shooting
of sound pictures. “Silent stages” have
been constructed at all of the motion pic-
ture studios as quickly as large crews of
men could build them. The silent stages
differ from the ordinary motion picture
“stages” in that they are built on special
heavy foundations. and have extremely
thick walls and roof of patented sound-
proof materials. It is almost impossible

to make them perfectly impervious to
sound, and so the best silent stages are
designed to be about cighty-five per cent.
sound proof. For all practical purposes,
that is near enough. “Silent zones” are
formed around the stages to help prevent
interference from extraneous noises. The
operation of machinery, and all other
noises, are forbidden in these zones during
the shooting of a picture. The stages are
hung with special sound absorbing ma-
terial on the inside to prevent too much
reverberation, as that, too. would inter-
fere with the perfect recording of sound.

Portable sound recording outfits
mounted on trucks are available for use
“on location.” These “portables” are
small duplicates of the regular studio
sound recording equipment. The por-
table apparatus is much more simple and
more compact, of course, as it is neces-
sary for a portable outfit to go to all
sorts of locations. One day it will be
high up in the mountains, in the desert
the next day, and then maybe on a boat
at sea a few days later. These portable
sound trucks make possible the taking
of sound pictures that otherwise would
not be available.

In the making of sound motion pic-
tures, smaller “sets” are used as a gen-
eral rule at present. This is because all
of the actors must be close to the micro-
phones. The shooting of a talking pic-
ture resembles more the acting of a stage
play with the camera taking the place of
the audience, than it does the taking of
an old time silent motion picture.

Especially noticeable is the utter
silence in the stage except for the voices
of the actors when a “shot” is being
made. The excited director shouting
through his megaphone is no more.
Fewer sets are used, too, in the making
of a talking picture because of the extra
time taken up by the dialogue. Music
and singing are added to pictures now. and
that also helps to stretch out the scenes
and make a smaller number of sets neces-
sary.

The studios that are equipped for the
making of sound pictures use the appa-
ratus mainly for the recording of their

(Continued on page 946)

Even the desert holds no terrors for the sound-recording crew. The camera is en-

closed in the sound-proof “bungalow” on wheels.

The sound-recording truck is in

the background, with extension cables reaching to microphones at scene of action

www americanradiohictorv com
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The Kind of Tubes every ’

good set deservese

Champion Dated Ribben Labels
present a definite measure of real
length of life and service delivered
Merchant to Set User.

Getting the best in performance is merely a matter of
getting the best in tubes. CHAMPIONS give sparkling
reception because every Champion Tube is built up
to the highest possible perfection and has passed the
most rigid tests before leaving the factory.

C W; 'iﬂlllh

H, 'l
M

The Million Dollar guarantee

is the identity of the Champion manufac-
turer and his organization of a group of
Engineers with thirty years of continued
vacuum tube making experience.

RADIO TUBES

CHAMPION RADIO WORKS, Inc.
122 Pine Street DanVErs, Mass,

“‘How to Make It"—FREE!

With §@im@ and (o 6 Months

Invention
All for Only $1.00

Here's just the book you have been wanting! “HOW TO MAKE
IT”—-WRINKLES, KINKS, FORMULAS-—-the complete all-around
guide for practically every kind of repairing and construction. The
made-to-order handibook for every man who has felt the urge to grip
good tools and see useful finished articles take shape as the combined
result of skillful hands and brain!

After the fast pace, and mental strain of every-day life, there is no more
complete relaxation than the scientific hobby of constructing useful and
decorative articles. For the man who really amounts to something works
with his hands as well as with his brain!

Y YOW TO MAKE IT" brings you trial subscription to SCIENCE AXD <= ——————=====7™
many hours of pleasure and INVENTION—the magazine of fas- SCIENCE & INVENTION, Dept. 2404

cinating fact. In no other magazine. New York, N. Y.

will you find such an array of absorb-

38! Fourth Avenue,
Genllemen: Ship me, ENTIRELY FREE,

and better still, valuable,
pleasure and  recreation!

recreation
profitable

From these specific plans, you can ing. ~authentic, thrilling information prepaicl. (he valuable handy book, “"HOW

have the thrill of making and doing from all fields of scientific achieve- ']1'()'"“‘[\?1\': IT " —WRINKLES, KINES,
R co] i 1 FORMULAS—und  enter  my

things vourself; save vourself up to ment: tion tor i ext Tsit bip issues of

hundreds of dollars—and be sure that
the results are exactly what you want !

\Whether it's carpentry, plumbing,
masonry, electricity—whether it's re-
pairing or warking in metals. concrete,
woods, stains. paints, piping. or what
have you, “HOW TO MAKE 1T”
tells you howr!

We are offering vou this unusual
volume free, with an introductory

A Big Cash Saving

We have arranged to ship vou this
useful hook postpaid, absolutcly free
of charge and enter vour subscrip-
tion to SCIENCE AND INVENTION
for six full months—(regular wvalue
$1.50)—all for only $1.00! BUT
SIGN THE COUPON NOW-
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Vagaries ot Short Waves

higher frequencies, we find the signals
more and more able to penetrate an at-
mosphere of less density in electrons un-
til the waves become like visible light
waves. From this theory, we might ad-
vance that no definite and tangible thing
has physically moved up or down in re-

Figure 7. Sun spots as they appear
when viewed from the earth. These
spots are believed to have an impor-
tant influence on radio transmission

lation to the earth. Instead, the density
of electrons, of the atmosphere above the
earth, varies with day and night, summer
and winter, and from sun-spot period to
the next period. The density is less at a
given height during summer, greater in
winter, being increased during day time
and reduced during night time; inter-
mediate density for Fall and Spring. The
effective density for reflection of 10
meters under these various conditions is
probably somewhat as follows:

Winter days 100 miles;

Winter night 175 to 250 miles;

Fall or spring 150 to 225 miles;

Summer day 200 to 350 miles;

Summer night 250 to 400 miles.

Over the poles of the carth, the density
is probably less at a given height than
over the Equator, due to the relative
distance of these points to the sun. This
accounts for the fact that signals from
stations near the Equator are received
over longer periods and with much better
volume than signals coming from stations
in the northern part of North America.

From the foregoing data we might say
that signals transmitted on the longer
wavelengths are apparently unable to
penetrate a light medium of electrons.
However, on wavelengths below 50 me-
ters, they probably travel in the atmos-
phere until they reach a stratum where
the density is enough to cause refraction
where they are turned back to the earth.
If the stratum corresponding to a density
for refraction of say 10 meters is more
than 200 miles from the earth, the signal
does not return to the earth. If the wave
length is decreased to the band of 1 milli-
meter to 0.00075 millimeters we receive
infra-red waves from the sun, and de-
tected as heat. Wavelengths of 0.000388
to 0.00075 millimeters are visible to the
eye and cause white light. We can readily
see that as the wavelength is decreased,
we come to a band on which the sun

(Continued from page 903)

actually transmits heat and light to us,
because these wavelengths are able to
penetrate the dense cloud of electrons
existing between the carth and the sun.
To give further credence to the pro-
posed theory, Figure 11 shows actual
ground-wave limits as observed by the
writer. For wavelengths from 4 to 50
meters, actual observations have been
made, while from the upper bands the
curve has been extended by application
of known ranges. From this graph, it is
apparent that one part of a radio emis-
sion clings to the earth, and is the so-
called “earth component.” This compo-
nent extends beyond the longest wave-
length used. The absorption of this
component is rapid and follows the well-
known Austin-Cohen formula. The at-
tenuation is somewhat reduced as the
wavelength is increased. On 4 meters,
the absorption is so great as to reduce
this component to such short range as to
make this band useful for only optical
work, i.e., between two visible points.
By mathematical treatment, engineers
have found that a wavelength correspond-
ing to 214 meters was readily absorbed
by ionized conditions of the atmosphere.
We therefore see that a wavelength of
0.000388 millimeters is not absorbed by
the ionized atmosphere. However, as the
wavelength is increased, the absorption, or
inability to penetrate the ionized region is
increased until we reach 214 meters. At
this wavelength, transmission takes place
on the ground wave component. During

Figure 8. A close-up of
a sun spot, Perhaps
“close-up” is not exactly
the term to use in de-
seribing this spot which
may be many times the
size of the earth

Figure 10. The aurora

seemingly accompanies

sun spots, as the aurora

is most in evidence at

periods of maximum sun
spots

www americanradiohictorvy com

night time the region above the earth be-
comes of less density in electrons which
enables the ground wave component to be
reinforced by the sky wave component,
thus increasing the distance. The distance
of longer waves is also increased during

1800 TN s N 823 SN\ ead

-/ 1905 = 1917 - 1928 -
FIG.9
Figure 9. Sun spots are claimed to

come and go in cycles as indicated

here, the years 1900, 1911 and 1923

being particularly free from this dis-
turbance

night time due to a reduction of the at-
tenuation which is caused by heat and
light.

In accordance with the present theory,
the layer is too low for summer work for
short waves. If this is true, then there
should be two brief periods during day
time for favorable reception of short
waves; one in the morning as the layer
height decreases from the highest night-
time position, the other should occur dur-
ing late afternoons when the layer
height is ascending to its night-time po-
sition. These conditions do not, however,
seem to exist as the writer has never
heard signals from any station below 14
meters during summer months except dur-
ing the summers of 1928 and 1929, which
was during maximum sun spot period.

We know that solar activities affect the
signal much more than atmospheric pres-
sure; further, sun spots surely affected
reception of short waves during the
maximum sun-spot period of 1928 and
1929. For this reason, it would be of
considerable interest to study reception
during the sun-spot minimum of 1934 and
1935, and on to the next maximum period
of 1940,

It is a well-known fact that reception
of short waves is reduced during magnetic
storms. On the West Coast, short waves
up to 14.5 meters are not to be heard
during severe magnetic storms. In in-
vestigating the relationship between large
sun spots and magnetic storms. scientists

(Continued on page 949)



www.americanradiohistory.com

Rapvio News ror Arrin, 1931

The Army’s Amateur
Radio System
(Continued from page 925)
18th, and maintaining communication
from Glens Falls to the outside when all

other means of communication had failed.
H. E. Ery,

Major-General, Commanding. |

The Army Amateur

For all his voluntary work, as keeping
schedules on Monday nights, enciphering
and deciphering messages, learning Army

procedure, standing by in emergencies or |

assisting in emergency work, the Army
amateur radio operator does not receive
one cent, either directly or indirectly.
from the government. He must construct
and maintain his radio station at his own
expense as no ecquipment can be fur-

nished him by the War Department under |

the existing regulations. Nevertheless, he
does all this not for any personal glory.
but rather to prepare himself to best

serve his community or country in time |

of an emergency.

Incidentally, many amateurs are mem-
bers of the National Guard of their state.
hold commissions in the Officers Reserve
Corps or have attended Citizen Military

Training Camps or the Reserve Officers '

Training Corps in college and. therefore,
are familiar with the problems of national
defense and the military policy of the
United States. They, no doubt, would
be among the first to serve the country
in a national emergency. and the training
received from the Army Amateur Radio
System would be of great value in that
connection.

A Device for Tone Control

Description: Here is a tone control that
can be connected to any battery or elec-
trically operated set. A long flexible cord
and two adapters or connection discs are
furnished with the instrument. No tools
are required for its installation. The

adapters are simply slipped over the
prongs of the tube or tubes in the power

output stage. A bakelite knob controls
its operation. It is made in two models.
permitting either table or panel operation.

This unit permits variation of tone qual- |

ity to suit different musical tastes. Tt
also compensates for deficiencies in room
acoustics.

Usage: A device for varying the tonal
quality of radio reproduction.

Maker: Insuline Corporation of Amer-
ica, 78 Cortlandt Street, New York.
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HE chances are it's resistor

trouble—but he doesn’t know.
And besides, there’s nothing to tell
him what types and values this par-
ticular set requires.

An LR.C. Replacement Guide in his service
kit would make it clear as day. He would be
through with this set and on to the next in prob-
ably one-tenth the time he now takes groping in
the dark.

Thousands of successful Servicemen have
speeded up their work with this wonderful
Manual—and permanently cured resistor trouble
by using LR.C. Metallized Resistors. You get
the guide FREE with the purchase of ten Metal-
lized Resistors—or it may be bought for S50c.
Loose-leaf sheets are mailed periodically to every
holder of the Guide—and keep it constantly up
to date. Fill out and mail coupon today.

INTERNATIONAL RESISTANCE CO., Philadelphia
Makers of L.R.C. Precision Wire Wound Resistors

sty

v
Py
Cwig,en,

/"" f

Free with

purchase
of ten
Resistors

l INTERNATIONAL RESISTANCE COMPANY
2006 Chestnut Street, Philadelphia

(CHECK OFFER_YQOU ARE INTERESTED IN)
[0 1 enclose 50c. for which send me Replacement Guide.
(] Please send price list of Netallized Resistors. I wish to purchase assortment of tenm,
which will entitle me to Replacement Guide free.

| Gentlemen :—

State
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Mike-roscopes

(Continued from page 898)

When I commented on the type of
musician I saw in his orchestra, Mr.
Lopez said, “Yes. the musician has
changed, no more greasy, illiterate artists
for me.”

I was interested to know what this
popular leader really most desired his or-
chestra to represent. “What do you want
your name to stand for?” Mr. Lopez
answered instantly, “Finesse.’

Vincent Lopez,tells me that the type of
song that is becoming more and more
popular of late is the Oriental. Latin type.
Some of the numbers which he predicts
will be “airy” favorites by the time you
read this, are “Don’t Forget Me in Your
Dreams,” “Something Missing in Your
Eyes” “Two Hearts in Waltz Time,”
“Yours and Mine,” and “When VYour
Lover Has Gone.”

So if you feel badly when vour lover
has gone, you may just turn on the
radio!

OME of radio’s

enemies, or
shall T say those
people who are still
ignorant about ra-
dio, often com-
plain of the lack
of well-known ar-
tists on the air.
Then I usually
start throwing
names at them and
names which si-
lence them, believe me! One of them
is Rosa Ponselle. Miss Ponselle who
comes to you via the National Broad-
casting System at times is probably the
greatest living soprano. But to me she
seems just a very agreeable girl of Italian
parents who happens to have a tremen-
dous gift.

She says herself that it’s always been
a fight between domesticity and a career
with her, that she wishes she could go
to market every morning personally and
pick out the vegetables. that she loves to
give dinners, adores children and plaved
with dolls only three yvears ago! Miss
Ponselle thinks if they hadn't discovered
the little Italian-American Rosa had a
voice when she was a school-girl. “she
would be married now and have a big,
big family.”

As to the particular Prince Charming
for a Metropolitan star—well. Miss Pon-
selle says she hasn't found him vet,
though rumor whispers to the contrary.
She says either they are rich enough and
too old, or young and too poor for her.
as she could never respect a man she had
to support. How do vou men feel about
this? ~ Tell me. The soprano frankly
thinks that a man and a woman look for
“It,” as she puts it, in one another, and
to h— with intellectuality!

Miss Ponselle sings only the roles she
wishes at the Opera House, she likes
“Norma” and “Traviata” best. You prob-
ably remember she sang an aria from the
latter opera on the air for you. She
tells me that she thinks of herself as

these heroines when she sings and tries
to forget Ponselle entirelv. When she
broadcasts. the opera star visions a fire-
side with a man smoking a pipe and a
woman sewing. and as she sings she won-
ders what these people are thinking of
her.

Miss Ponselle further told me that she
likes costume jewelry, that she chooses
her own ether programs, that she sang
in church at about ten years of age, that
to sing well you must have a sympathetic
nature, that she likes to read fiction, that
she goes indoors when the sun goes down
and that she was born in Meriden, Con-
necticut.  Miss Ponselle loves animals.
She has a fox-terrier named Whiskers, two
cats and a police dog. Or rather she
thought it was a police dog when she
bought it, but she had to give it away
when it turned out to be a fox!

Radio Drama

Two years ago in my column, “Be-
hind the Microphone,” in the New Vork
Sunday World, 1 started waving a flag
for radio drama. I've continued to do so
there. and in all the other radio columns
I write. Now the word is going around:
Radio Drama! And it is spoken of with
bated breath as a new discovery, as the
new trend of the time in the “ether”
world!  Well. no one is a prophet in his
own country. and I suppose if I have
tears to shed I'd better shed them all
alone!

But if there’s still any doubt in any-
one’s mind about the coming popularity
of this thing called—no. I mean radio
drama—let me hereby predict it all over
again.

How many of you listen to the Radio
Guild every Friday afternoon on the Na-
tional Broadcasting System where vou
may hear such plays as “Cyrano de Ber-
gerac,” “The Second Mrs. Tanqueray.”
“Romeo and Juliet” “Mr. Pim Passes
By”? And I hope you didn’t miss the
RCA program, which as I write. has just
given vou A. A. Milne’s “The Camberly
Triangle,” with Otis Skinner, Basil Rath-
bone and Ann Andrews.

Bad Habits of Announcers

I wish something could be done to fine
or abolish the many announcers who “fuss
with” artists during their broadcasts. Of
course, this only goes on in the smaller
studios.

I mean announcers who rush in, turn
the bodies or heads of artists. move the
“mike,” hold up fingers. gesticulate and
try to communicate with the artists in
various ways while the poor souls are at-
templing to broadcast. Granted that the
announcers are only trving to improve the
program, I say they are simply defeat-
ing their own purpose. Interference is
enough to break the spell of any sensi-
tive interpretation. You don’t hear a
stage manager in a theatre vell out o

(Continued on page 935)
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Some Pick-up
Characteristics
(Continued from page 389)

something like 20,000 ohms at a fre-
quency of 5000. At a frequency of 50
the impedance is about equal to the d.c.
resistance, which is generally upwards of
2000 ohms. As the grid impedance may
be considered to be over 500,000 ohms,
the pick-up does not come anywhere near
matching at any frequency, although the
higher frequencies are somewhat fa-
vored,

Pick-up reproduction may easily be al-
tered by the use of appropriate coupling
transformers. It is common practice to
use a transformer whose primary matches
the pick-up at a frequency of about 1000.
The usc of such transformers does not
necessarily improve the tonal quality in
the least. A glance at the characteristic
curve of the commercial pick-up con-
nected directly to the grid. as shown
above, will show why this is so. Such
a match has the effect of slightly im-
proving the peak-trough ratio, but its
main effect is to reduce the entire level
of the higher musical frequencies. A
similar result can be attained without the
use of a transformer by simply connect-
ing a condenser parallel to the pick-up.

With pick-ups having a d.c. resistance
of between 1000 and 2000 ohms, a con-
denser of a few thousand mmfd. will
cause moderate resonance in the neigh-
borhood of 1000 cycles. At the same
time the response at the upper end of
the scale is somewhat reduced. The ef-
fect thus produced is about the same as
that attained with the usual coupling
transformer. It is also easy to reduce the
relative value of the higher frequencies
by connecting a resistance of from five
to twenty thousand ohms parallel to the
pick-up. This has the effect of partially
short-circuiting the high frequencies,
without materially affecting the lower
ones. If the pick-up itself is properly
damped, none of these measures are
necessary or desirable. In fact. with a
good pick-up, it is not desirable to match
at 1000 at ail. A transformer which
matches at the top of the musical scale
is preferable. Otherwise there is too
much loss of high notes.

It is evident from the foregoing that
the impression prevalent among engineers
not directly engaged in pick-up design,
that the use of a coupling transformer is
necessary to get the best quality. is un-
founded. Maximum quality is attained
with properly designed pick-ups by con-
nection directly to the grid. If modifica-
tions are desired, they can just as readily
be secured by a simple and inexpensive
parallel condenser or resistance. How-
ever, a transformer in connection with a
pick-up may be very useful for other
reasons. Tor one thing, a transformer
may be used to increase the overall gain.
The input of a 2000-chm pick-up to the
grid may be increased from 3 to 4 times
by the usc of a suitable transformer.
Standard interstage amplifier transform-
ers are about right for this purpose.

(Continued on page 934)
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Radio’s New Voice
(Continued from page 926)

tions. In contrast to this the new KDKA
antenna has eight wood poles about 100
feet high, spaced on a circuit more than
700 feet in diameter and having a verti-
cal down lead at each of the poles. the
cage top heing suspended between adja-
cent poles to form a complete circle
around the poles. The proper time phase
of the currents in the eight vertical leads
is obtained by running the transmission
line to the center of the system and run-
ning individual feeder lines to each pole.

Since the factors governing radio trans-
mission are so many and variable that sat-
isfactory formulas, applicable winter and
summer, have not been developed even for
the simplest antenna, it cannot be ex-
pected that reception will be exactly as
calculated. It is possible that in cer-
tain localities absorption and minor re-
flections will entirely over-balance the
eifect produced by the antenna design.
Also while transmission by means of the
sky-wave works well at night, it is
usually not satisfactory in the daytime.
Therefore, for daytime transmission it
would be preferable to get thc opposite
of the effect described above, and to
broadcast to a more limited area by
means of the ground wave. The opposite
effect. suppression of sky-wave and rein-
forcement of ground wave, can be pro-
duced by making currents in opposite
poles at 180° out of phase, so that ad-

jacent poles are 45° out of phase. The |

difference in phase can be obtained by
making the feeder lines of different
lengths or by artificial lines. Thus, when
conditions are not favorable for trans-
mission by reflections of the sky-wave
it is possible to change over hy simply
changing the feeder line connections, to
an antenna arrangement suitable for
ground-wave transmission.

The Service Bench
(Continued from page 910)

tion. As a matter of fact, this is a good
way of boosting the sensitivity in some
of the more sluggish receivers. The gen-
eral circuit adaptation is shown in Figure
4. Don’t forget that the grid lead goes
to the cap on the tube. and the screen
bias potential to the grid connection on
the socket.

These circuits and directions are gen-
eral rather thau specific, and will occa-
sionally be modined to fit special in-
stances. When such changes are neces-
sary, they will be apparent to the service-
man who knows his business.

It is recommended that the charges for
these alterations be the list prices of the
new parts, with no charge for labor or
installation. The fact that the necessary
changes will be made free, the customer
merely buying the new parts at their ad-
vertised market value, may be used as
a good sales argument in soliciting this
sort of work.

|
|
|
|
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3 The loud-speaker voice can be no better
than its power tube lungs. That is why
! De Forest engineers have spared no
l efforts in refining power tube design. In
A ‘ the De Forest 445 Audion:
1. Special alloy filament insuring intimate contact
¥l between coating and base metal. Extreme rug-
g; gedness. Uniform resistance throughout life.

2. Micd™spacer maintaining proper spacing of
elements for positive characteristics.

. Ceramic spacers keeping mica spacer clear
of grid.

. Ribbed or reinforced plate insuring uniform
operation at all temperatures. Buckle-proaf.

15

. Molybdenum grid wire—20 times the cost of
usual nickel-——with extreme melting point per-
mitting complete degasification.

These and many other advanced fea-
. turesfound in every type of fresh De Forest
Audion, insure the 1931 parformance of
the 1931 radio sets.

This is the second of a series of debunk-
ing messages dealing with 1931 radio
tube features. The entire story, of vital
interest to radio consumer and trade
alike, is yours for the asking.

DE FOREST RADIO CO., PASSAIC, N. J.

R

DENTI

After oll, there's no substitute
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RADIO OPERATORS
WANTED

Radio operators
are otficers aboard

ships.  Well paid,
pleasant work,
travel. You can

qualify in a short
time in our well-
equipped  school
under expert in-
structors,

Write now for
free booklet on
“QOpportunities In
Radio.”

West Side YMCA

Radio Institute
113 West 64th St., New York, N. Y.
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The Companion Receiver

(Continued from page 877)

output is required for ample volume
from headphones.

Some time ago we conceived the idea
of the modern individual radio set. Tak-
ing each consideration in due turn, we
finally evolved what is now known as the
ICA Companion—a self-contained, port-
able, a.c. receiver for headphone opera-
tion, which, like the famed Mary’s lamb,
is ready to follow its owner everywhere
and at any time. This receiver employs
two tubes, both of the -27 a.c. heater
type, one as a detector and the other as a
rectifier. It is necessary only to plug
into the 110-volt or 220-volt a.c. line to
operate the receiver.

The ICA Companion will furnish head-
phone reception of a clarity and volume
that will be found agreeably pleasant.
Its range has proven comparable to that
of the usual broadcast receiver employing
several tubes. Either a ground or an an-
tenna may be employed. The antenna,
of course, will provide better results, but

BROAD

LOCAL ""

oC 5=

SHARP

T PR,
e J]]

PHONES

o= o —

ov. 1 T

D.C, Q00000 1
T

The circuit of the “DC Companion”
for use in localities where the light
supply is direct current

in most instances the ground will be
found satisfactory. Three binding posts
are provided for the antenna or ground
connections. These are labeled ““Broad,”
“Sharp” and “Local,” indicating the
types of tuning or reception that an
average sized antenna or ground will af-
ford. These binding posts are provided
in order to permit the receiver to be
adapted to the most efficient use with any
of the different types of antennz or
grounds that might be encountered. With
an extremely long antenna, the “Sharp”
post will usually provide the best results;
with an unusually short antenna. the
“Broad” post will probably work best.
For local work, when selectivity is more
important than sensitivity. the “Local”
post is employed. However, there are no
hard and fast rules in radio. That bind-
ing post connection should be employed
which provides the best reception. The
antenna should be connected to each of
the posts in turn until the best reception,
denoted by greatest signal strength and

absence of interference, is obtained.
Grounds, too, vary, and if one is to be
employed, its connection to the binding
posts should be chosen in the same
manner.

To operate the ICA Companion, two
type =27 tubes are placed in the sockets
provided for them, while the antenna (or
ground, if one is to be employed) is con-
nected, let us say, to the “Local” post.
The phones are connected to the tip jacks
marked “Phones,” and the extension cord
plugged into the a.c. outlet. With the
snap switch thrown to the “On" position,
the tubes will requirec about twenty sec-
onds to heat, after which the receiver is
recady for tuning.

The large dial is the tuning dial or sta-
tion selector. The small knob is the
regeneration or sensitivity control.

To most of us, used to loud speaker
or group reception for the past six years,
headphones or individual reception is a
genuine novelty. There is something de-
cidedly thrilling in virtually going into a
figurative radio telephone booth. where
we may listen and enjoy a given program
without interfering or being interfered
with by others. Particularly in the case
of a serious talk, a radio lecture or a
deep radio drama, is this individual re-
ception important, for it permits of a
concentration quite impossible with the
usual loud speaker or group reception.
Indeed, some. real deep-thinking radio
broadcasting is now in order, since the
anxious listener can isolate himself from
any surroundings and concentrate on the
desired program.

Self-Biasing Tube Checker

Description: Here is a tube checker
that indicates the “end of life” or use-
fulness of all types of amplifier, power
and rectifier tubes. So that tests may be
made at the correct filament voltage for

the tube under test, six sockets are pro-
vided. Provision is also made so that
the two plates of a type -80 rectifier
tube can be tested separately. The meter
is a D’Arsonval Type with a 0-40 scale.
The colored push buttons and the chart
shown on the face of the tester, with
the complete instructions, simplify the
operation.

Usage: For testing all types of tubes.

Maker: The Radio Products Company,
Dayton, Ohio.
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Some Pick-up
Characteristics
(Continued from page 932)

Where long leads are used, it may also
be desirable to employ a low impedance
pick-up, to avoid feed-back and the pick-
ing up of line noises. It is standard
practice in theater and public address
systems to use 500-chm lines. Here a
pick-up wound to 100 ohms or less is con-
nected to the standard input transformer.
Such transformers have a step-up ratio
of about 25.

It is unfortunately impracticable (o
anywhere nearly match the pick-up im-
pedance to that of the grid. In the case
of the 2000-chm pick-up, a step-up ratio
of the order of magnitude of 100 would
be required. In the case of the 100-ohm
pick-up, a step-up of something like 1000
would be necessary. It is out of the ques-
tion to build audio transformers which
will give this gain and at the same time
properly cover the musical band. This
means in effect that we are able to take
advantage of only a small fraction of the
energy developed in the device.

Pick-up Mounting

Reproduction of the bass notes is de-
pendent to a considerable extent on the
manner of mounting the pick-up head.
We have in the foregoing discussion and
curves been assuming nearly ideal mount-
ing. This means suitable weight of head
and arm, suitable pressure on the record.
and proper joints in the arm.

If the armature system is too stiff in
relation to the weight of the head, a con-
siderable amount of needle vibration will
be imparted to the head. Ideally, the
head should be perfectly rigid, and only
the armature should be moved by the
needle. Otherwise, the lower frequencies
are not reproduced as pure notes, but are
broken up into tones with a proportion
of harmonics and transients. The ideal
condition is impossible of attainment, but
with low armature stiffness, a fair ap-
proximation is possible. For any given
stiffness, a certain weight of head is
necessary in order to provide the inertia
requisite to give reasonably satisfactory
low note reproduction. In any case, the
head should be heavy enough to make its
natural period of resonance well below
the lowest frequencies on the record.

Of course, a certain amount of the
head weight may be taken off the record
by suitable suspension and counterbalanc-
ing. This is necessary to prevent undue
record wear. But at the same time. a
certain amount of pressure on the record
is required in order to secure proper
tracking. It is customary to apply a
pressure of four or five ounces to the
ncedle-point so that it will ride in the
bottom of the record groove and not be
thrown out by the large amplitudes as-
sociated with the bass notes.

The joints in the tone-arm also play a
considerable role in the reproduction of
the lower frequencies. Any chatter is
very undesirable. The ideal arm is one
which is rigid throughout its length, the
necessary joints being provided in the
base. These joints should be such that

(Continued on page 948)
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Mike-roscopes
(Continued from page 932)

the artist that he's taking the wrong posi-
tion, do you?

1 could cite dozens of examples of art-
ists whom I have walched writhe under
the treatment. Let the control operator
amplify as best he may, and if this is
sometimes still not enough, be more sure
of the artists before they go on the air
—but once the curtain is up and the per-
formance begins, for goodness sake—and
the sake of the entertainer, the audience
and the reputation of radio—let the per-
formance continue without interference.
1 could write a whole column about bad
habits of announcers, but I think this is
the worst.

OR this

month’s “hall
of fame.” I want
to nominate in
radio:

The Most At-
tractive — Vir-
ginia Gardner,
actress at NBC.

The Most
Poised — Merlin
Aylesworth,
President of
NBC.

The Most Gra-
cious — Bertha Roger Bower
Brainard, Program Manager of NBC.

The Most Counscientious—Roger Bower,
Production Manager and Announcer of
WOR.

The Most Understanding—Marie Eliza-
beth Flugel, singer at WOR.

The Most Mentally Alert—Alired J.
McKosker, Director of WOR.,

The Quietest—Madeline Vose, Assistant
Program Director of WOR.

The Best All-Around Girls— Miss
Marks and Miss Winston of the Press
Department of Columbia.

The Best Looking—Don Clarke, Actor
and Head of the Continuity Deparlment
of Columbia.

The One with the Newest Baby—(As
I write, but you’ve got to watch these
radio folk), Brad Browne, author of the
Nit-Wits.

Ultra-High Experiments

Those “useless frequencies” below 10
meters would be developed for radio-
telephony in experiments proposed to the
Federal Radio Commission by John J.
Long, Jr., of 63 Sonora Parkway. New
York City. who applied this week for
authority to experiment in the band be-
tween 50,000 and 100.000 kilocycles (6 to
3 meters) with the object in view of de-
veloping light weight transmitting and re-
ceiving equipment, especially for aircraft.
Long holds amateur licenses WSABX and
WSAZL and is chief engineer of WHAM,
Rochester.
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The HUMLESS Short-Wave Power Supply

Special design makes Humless A. C. operation possible on short waves, with this 5880 National

power unit.

from line disturhances
there is an K. F.

An electrostatic shield in the power transformer isolates the secondary windings

and there is an oversize double section, hum filter. In addition,
Filter on the rectifier tube itself, climinating “‘tunable hum.”

Just'lz‘nﬁother reazon for the outstanding superiority of the NATIONAL SW5
R

LL-BOX.
1andbook. giving details of all modern S.W. circuits.
No. 143 is free)

(Scnd S0¢ in stamps or coin for new 64-page Short Wave
Bulletin

— —NATIONAL

A.C. SW5 THRILL-BOX

NATIONAL CO. INC, 61 SHERMAN STREET, MALDEN, MASS.

Byrd’s Antarctic
Radio Equipment
Receivers, transmitters,
and latest navigation
aids used on this epochal
flight fully described.

Television
Mr, C. F. Jenkins, |
father of television
and radio movics, §
gives you in his own
words  complete  di-
rections for building
practical  television
cquipment.

[E—

Interference
Elimination
New methods sys-
tematically out-
tined by F.
Fleming. radio en-

. AN
gineer,

Radio Auto Alarm
Description of new de-
vice *for ships which
keeps the SOS watch
while operator isoff duty.

Short-Wave
Apparatus
Commercial and ama-
teur, described and il-

lustrated.

New Broadcasting
Equipment
Temperature - controlled
Piezo crystal oscillator;
1007, modulation panel
and other ncw appa-

ratus.

—and these are only a
few of thc ncw subjects
added to the most com-
plete radio handbook
ever published.

The Latest Data!

Complete and up-to-date information covering the
entire field of radio—all arranged for ready ref-
erence in this one big guide book.

THE RADIO
MANUAL

A Handbook for Students,
Amateurs, Operators,

and Inspectors

ITere’s tho answer to every question about the princlples,
operation, and maintenance of apparatus for radio trans-
mittny and receiving. Impartant new chapters have been
adided to Lilng it right up to the minute. Many new pho-
tographs and diagrams lave been ineluded. It i3 now mnve
than ever the one complete handbuok covering the entire
radio field.

A Complete Course in Radio
Operation in ONE VOLUME

Prepares for Government License

20 bie l:h;mlers cover: Elementary FElectricity and Magnetism; Motors and Gen-
erators; Storage Batteriez and Charging Cireuits; The Vacuum Tube; Circuits
Emplm'e.nl In Vacumn Tube Transmitters: Maxlulating Systewms and 1009% Modula-
!l‘on; W avemeters; 1'iczo-Electric Oscillators: Wave Traps: Marvine Vacuum Tube
lrnnsmltu\‘rs; Racdio Broadeasting Equipment; Ave Transmitters: Spark Transe
mitters; Commereial Radlo Receivers; Marconi Auto-Alarm: Radio Bencons and
Direction  Finders: Aireraft Radio Kquipment; 1'ractienl Television and Radio
Movles; Eliminating Radio Interference; Radio Laws and Regulations; Handling
and  Abstracting Traftic.

Prepared by Official Examining Officer

The author, G. B. Sterling. {5 Radlo Inspector and Examining Officer, Radio Di-
vislon, U. 8. Dept. of Commerce.  The book has been edited in detall by Robert
8. Iruse. for five vears Technical Editor of QST. the Magazine of the American
Radic Relay League. now Radlo Consultant. Many other experts assisted them.

T e —— — — - — — — — g
Examine It I MAIL THIS COUPON
D. VAN NOSTRAND CO.. Inc. |
FREE ! | 250 Fourth Ave., New York I
Send me the Revised edition of THE RADIO

The revised edition of

N7 x
e Radio . Manual’® MANUAL for examination.

Within ten days after I
receipt 1 will cither return the volume or send You ©

is now ready. Nearly I 3

Lo pages . A% iustra- | $6.00. the price in full. (R. N. 4-31) |

tions, _ DBound In flex= | Name ... i.oieiiiiiiiiiiiies e |

ible Fubrikeid. The . e

enupovfx hringz the ‘rnl- | St and No. ceiiviiiiiiiiiii e |

ume for free eXamina-

tion. Within 10 dﬂ')'s | City and State «.ooovviviernniiiiiiiiiiiin.. |

you may return the

o e end  the | Business Connection ... Be00a0HaG 0000 cevenee |
’

price of $6.00.
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Set and Tube Tester

Newly designed to meet the servicing
needs of all types radio receiving sets.
Used by experts. Adaptable for every
kind of socket test. Also continuity
of circuits, a.c.—d.c.,, and all tubes in-
cluding screen-grid and rectifier.
Checks line voltage. Charts for re-
sistance and capacity with full instruc-
tions furnished. Accurate. Compact.
Simple to use. Durable steel case fin-
ished in beautiful baked enamel,

$ NET to No. 245.A
Dealer No. 400
$20 List Each

If not at your jobber's
we will ship direct

Counter Tube Tester

A new tester that gives dealer and cus-
tomer the required tuhe value infor-
mation. Mutual conductance test all
tubes, including the new 2-volt tubes.
Simple to use. Accurate. Dependable.
Connects to A.C. supplv. Attractive
baked enamel finish. Al parts shiclded.
Complete with up-to-date tube chart.

Send for catalog. Order your

testers now.

Readrite Meter Works

Established 1904
19 College Ave. Bluffton, Ohio

|
|
|

ones that work your receiver, same A and
B. Even on a.c. you can wire the -24
| filament to your power pack.
“Everything can be mounted on a
seven by ten inch panel and mounted in
| a box five inches deep. There are not
many parts needed and you can probably
find some in your box. One thing that
| is absolutely essential is a good variable

Ravro News ror Arrir, 1931

The Junior Transmitter
(Continued from page 909)

tube with about 45 turns of wire. It is
always safest to wind on a few more turns
than called for and then remove them in
order to get the band coverage and plac-
ing that you want. For example, I wound
48 turns on L2 and 265 turns on L1.

Milliammeter

“The milliammeter may be mounted on
the panel above the filament rheostat, or
you can do as I have done and make it
external, through a jack. It is also well
to use a jack or pin jacks across the
socket in order that a volimeter may be
plugged in to read the filament voltage.
However, once the proper space current
has been determined, the filament rheo-
stat may be adjusted, when using the
dynatron thereafter, so that the space
current is always the same. This is very
important as it will affect the calibration.
Do not use too small a milliammeter,
that is, one with a large scale reading but
use one that is just a little more than
your total space current. The milliam-
meter may be hooked in as shown to
read only plate current or it may be
hooked into the B— lead. In the latter
case it will show both the screen and plate

The actual Iayout of the

tube measuring set-up
used in checking the neg-
ative resistance charac-

S)--

teristics of the screen- ’
grid tubes. The circuit
is shown in Figure 2

Gt 2

The curves at the right
show the relatively small

effect of a change in fila-
ment voltage

-~ PLATE CURRENT {MILLIAMPERE!
+
!\S‘

30 40 50 €0 70
"PLATE VOLTAGE --

FiG. 5

condenser that will hold calibration for
more than ten seconds and it should be
cue with a fixed tank capacity. I used a
Gencral Radio 557. This condenser has
two plates that are complete circles and
in addition they can be varied to change
the tank capacity. Another essential
high-grade part is the dial. If vour dial
can’t be read closer than one per cent.,
why build so accurate a meter? I used
the new General Radio dial that is en-
graved with 200 divisions and can be
read to one-tenth of a full division. (The
dial is marked 0-100 with hali-division
markings.)

Condenser

“The condenser C2 is a Ceneral Radio
Midget type 368-B and is used to spread
the 7000 k.c. band over the dial of CI.
The coil L1 is wound on a one-half inch
tube using No. 30 wire, preferable ds.c.

" The coil L2 is wound on a ¥{” or 1”

www americanradiohictorvy com

currents and the setting will not be quite
as close as if the plate current alone is
read. An O-2 or 0-5 milliammeter will
do nicely in the B plus 2215 lead or an
0-20 will handle the B minus lead.”

“What is the best way to calibrate the
dynatron, Gus?”

“The same way you calibrated your
monitor. Pick up monitor stations and
tune the dvnatron to zero beat with
your receiver. Note the dial markings
and the frequency on a piece of cross
section paper and when you have all (he
markers plotted, draw vour curve. Tt is
then a simple matter to set vour re-
ceiver to any desired frequency when
you have a schedule to keep. To adjust
the transmitter, use the monitor to trans-
fer the measurements. checking back and
forth until you feel sure you have the
station right where vou want it.”

“Out of my way, big boy, here goes
the order for the parts!”
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All-Wave A.C. Super-
heterodyne

(Continued from puge 384)

sistor, R26, and the other two center
points go direct to ground.

After the chassis is ready the sockets
should be mounted, using 6/32 machine
screws, the heater, or filament prongs
toward the rear of the chassis. The row
along the rear should read, from right to

left, ~80, —43, —45, —27, —24, the balance |

are all —24 tvpe tubes. In mounting the
two intermediate amplifier sockets and
the two detector sockets, also mount the
four tube shield bases, using the same
screws for both.

Remove the shaft from the 250-mmid.
tuning condenser. A tension spring will
be noticed on one side of the condenser
and to this side fasten the end section
of the Alcoa shield having the quarter-inch
hole. The condenser is then mounted on
the chassis, leaving the mounting screws
loose. Fasten Lhe center section of the
shield to the right-hand side of the con-
denser. The double section tuning con-
denser is then mounted, first removing the
shaft. Insert the ten-inch steel rod and
tighten all mounting screws.

The four coil mounting pillars come
next and are placed directly behind the
two tuning condensers. The socket
marked “Osc. Coil” is screwed to the two
pillars behind the double condenser and
the antenna coil socket behind the single
condenser. The coil sockets are then
wired to the condensers. The .01 con-
denser is connected and is supported by
the wiring. The front, back, and remain-
ing sides of the Alcoa shield are assem-
bled and the top screwed on to hold the
shielding in place. The dial can now be
put on the shaft and then screwed to the
base. The three r.f. by-pass condenser
blocks and the three intermediate trans-
formers are next mounted. TFour 8/32

screws are used to hold the power trans- |

formers in place. The filament wiring
may next be completed, twisting the leads
into pairs.

It is convenient to mount a small ter-
minal board to hold the three center tap
resistors and the grid biasing resistor for
the power tubes. Foilowing this run the
four leads to the rectifier socket. The
center tap of the high voltage winding
can be grounded to the chassis. The next
step is to solder a 3-inch length of wire
to the grid terminal of each power tube
socket. The input transformer is mounted
on the back of the chassis with the sec-
ondary terminals nearer the sockets. The
two grid leads are now connected to the
input transformer. The remaining parts
are assembled as follows: The 4-mfd.
condenser block next to the detector
socket, the parallel feed choke next to
that, the voltage divider and electrolytic
condenser beneath the power transformer.
and the filter choke under the tuning con-
densers.
volume control on the front of the chassis.
The condenser on the right. the volume
control on the left. The balance of the
wiring is then completed. Carefully check

(Continued on page 941)

The midget condenser and the |
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The WORLD’S GREATEST All-Wave SCREEN GRID SUPER

QLTRADYDE

ULTRADYNE BOOKLET yopEL L-32

25¢ for thix booklet which
to  constrnet and operate
MODET, L-32 Receiver,
alse  contains  life-size

Nend

tells how

y-ots of the

entire set: also. life-size wiring din-
sgram of the entire eircuit  showing
every wire location and connection.

ULTRADYNE KIT

The kit vontains 3 speciully tested
and  nntehn Ultraformers with
double  compensating  condensers in
alnminum sealed cans, 1 special steel

chassis  drilled and picreed as  per
specifications, all ready for mount-
inge, three rubber gronunets and 4

«-:ri(%\;nngg%ng pillars and INNTRUC
TIO KLET.
Lot RrcoY gas y ot BMALD S $3250

Operates entirely from A.C. Line

Comapletely Shielded Throughout

Covers All Wavelengths from 15 to 600
Meters

Tunes as easily and smoothly on the short
wave as it does on the broadeast band

10 K. C. Selectivity Over Entire Band

Selectivity and Sensitivity so great, dis-
tance range is unlimited

Power Detection

Push Pull Amplification

Full Natural Tone

Not a Trace of Hum or Distortion

Stee! Chassis

Simplified Construction

Mr. H. W. Duley of Brooklyn,
N. Y., reports he logged 74 sta-
tions in one night,

TRAUL RADIO CO., 1074 Atlantic Ave., Brooklyn, N. Y.

- for TONE, DISTANCE
and SELECTIVITY

The model L-32 Ultradyne, with the Dyna-
tron oscillator, works equally as well on
short waves as it does on the broadcast band.

An Ultradyne receiver operating in New York
City. easily tunes out WOR. Newark, and Dbrings
in WLW, Cincinnati, without a trace of inter-
ference.  Likewise, WMAQ, Chicago, is brought
in without interference from WEAI, New York;
KGO, Oakland; KSL, Salt Lake City; KFI, Los
Angeles; KOA, Denver; XIN, Mexico City, to
mention a few, have been logged regularly. Short
wave stations from all over the world have been
copied on the Ultradyne Receiver.

The Super-sensitive Plio Dynatron system of
radio reception responds to weaker signals than
the conventional method having far greater se-
lectivity and providing tuning ease that is un-
matched. Ultradyne performance is the envy of
the radioindustry.

FOR TESTING SUPERHETERODYNES
THE TYPE 360-A TEST OSCILLATOR

is the result of more than two years of
experience with the design and manufac-
ture of test oscillators for servicing Radi-
ola superheterodyne receivers.
hundred instruments are already in use,
and the list of users is growing rapidly
as other manufacturers go into produc-
tion on superheterodynes and recom-
mend ''General Radio" to their service
men.

Note the following features: (a} modu-
lated signals are available at 175 ke., 180
S ke., and at any frequency in the broad-
cast band: (b) the 175-ke. channel is calibrated at five I-ke.
intervals on either side for aligning band-pass filters; (c] the
500-kc. to 1500-kc. tuning control is calibrated throughout the
band; (d) test tools and a copper-oxide-rectifier output meter
are included as regular equipment.

L St LS A

Get the facts before you buy a test oscillator
Ask for Bulletin 932-R4

GENERAL RADIO COMPANY
OFFICES, LABORATORIES, FACTORY—CAMBRIDGE A, MASSACHUSETTS

Pacific Coast Warehouse: 274 Brannan Street, San Francisco

Several
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A,C, High-Resistance
Multi-Range

VOLTMETERS

can now be constructed at a low cost,
using the new Weston Model 301 Recti=
fier Type AC. 0-1 Milliammeter, and
the

Super AKRA-QHM
Wire "‘!.ﬂﬁﬁ{-__ﬂﬁ ™ Wound

RESISTORS

accurately wound and calibrated with
precision to insure an accuracy of 1%.

10,000~
40,0004~
50,000+
300,000+

10 50 100 250 500 1000 —

Volte
This sketch shows the proper resistors

to be used with the new Weston 0-1
A.C. Rectifier Type Milliammeter for
range of 10 to 1000 volts A.C. Higher
ranges are pessible.
Write for Bulletin 100-D, showing
our original Voltmeter Multiplier
Chart and other instrument diagrams.

g -
Shalleross Ml Company, S22
WRE WOUND
e srecurcs o
X Collingdale. Pa.
g

JLEARN RADIO]

this easy. practical way

VVRITTEN by two widely known radio enzineers.

these three books cover every phase of building,
repatring and “‘trouble-shooting™ on modern receiviug
sets.

Radio Construction
Library

Thislpncucal Library includes: PRACTICAL RA-
DIO—The tumdamental principles of rvidio, preseated
in an_undorstandable manner. Illustrated with work-
Ing dizgrams.  FPRACTICAL RADIO CONSTRUC-
TION AND REPATR—Methads of locating trouble
and reception faults and making workmanlike repairs,
Discusses modern Short Wave Receivers fully. RADIO
RECEIVING TURES—Principles underlying the op-
eration of all vacuum tubes aml their use in recep-
tion. remote control and precision measurements.

The Library is up-to-the-minute in every respect
and i3 based on the very latest developments in the
design and manufacture of equipment.

See this
Litdrary
FREE!

Three Valumes,
6 x 9—993 pages,
561 illustrations,

Ne
Money
Down

Free Examination Couron

McGraw-Hill "Book Company, Ine.

1
0 370 Seventh Avenue, New York 1
1 Send_me the new RADIO CONSTRUCTION LI- 1
N BRARY, threc volumes. for 10 days' free exami- |
B natlon. Il satistactory I will send $1.50 in ten g
B days, and $2.00 a month until $7.50 has been paid. 1
g If not wanted I will return the books. 1
: 3331 U A0 800 6000000000008 08000t aEE00a60050080 :
B Home Address ......covevueeinsnnssneonannsosenns 1
: City and State ......cceeveiuirniinnnineiennnn, :
B Posftion «.oonuniiiniiiiiiiiiiiiiiiiiniinieeinnnnnns 1
B Name of COMPANT.......ceoeevenrnnnnnn.. RN-4-31 !
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Making National Broadcast Coverage Direct
(Continued from page 927)

States, true national coverage begins to
look like a splendid possibility. As a
first approximation it appears that about
seven national super-power stations, lo-
cated respectively in the northeast,
southeast, north central, northwest cen-
tral, southwest central, northwest and
southwest regions, will deliver true ser-
vice broadcasting. night and day. to prac-
tically the entire United States. The
actual limits would of course not be cir-
cular, and the arbitrary circles are not
finite limits anyway. On a good night
any listener in the United States might
call the roll of national stations in a
minute’s time. But our calculations are

the case of a mountain transmitter where
the radiation is badly distorted at the
start. With the power levels we are go-
ing to recommend the transmitters must
be located in sparsely scttled country to
avoid excessive interference. At each
station great towers would probahly rise
from a small communily complete in it-
self, and connected to civilization only by
an auto road. power lines. and the tele-
phone lines over which come programs
from distant city studios.

One principle of location must be em-
phasized. Some argue: Who is going
to pay for a large station located north
of the Grand Canyon where inhabitants

10NIZED LAYER

— AROUND 60 MILES HIGH

- GROUND WAVE-

GROUND WAVE AND Siy Illustrating the rea-
son why fading is
most severe at a
point about 80
miles distant from
a broadcast trans-

F1G. 3

1 VAT VAR, PUAAP AL LAA N A A
BROADCASTING TO 90 MILES -
TRANSMITTER 80 TO 90 MILE RECEIVER

mitter

based on dependable. non-fading night
and day service that will give the loneli-
est ranch in the Rockies something com-
parable to what the suburban New York
residents enjoy now.

The final number of stations. as well
as their final location, can only be deter-
mined by detailed topographic surveys
and experimental work with portable
transmitters and field measurement sta-
tions. The northeastern station. for ex-
ample, might better be located at the tip
of Long Island (facetiously suggested by
a listener in 1926 as a desirable location
for the then super-powered WJZ). than
among the hills and other obstructions
encountered farther inland. There are
indications that where flat country im-
mediately surrounds the transmitter. fad-
ing is less severe at all distances than in

are few and far hetween? But the south-
west station is not a state or local sta-
tion at all; it is a link in the national
chain. In addition to the desert area
near by, it serves California towns, the
Salt Lake City region of Utah. and all
the country between. We must go be-
yond the local and metropolitan view-
point if national broadcasting is ever to
become a reality. Similarly, local and
political claims must be ignored in the
location of these national stations. They
must be placed in accordance with en-
gineering principles so as to bring true
service to the widest territory and the
greatest present and potential popula-
tion.

Long-wave broadcasting has other
transmission advantages besides the en-

(Continued on page 939)

TABLE 2
Fading in East

Constant—practically no fading.
Practically constant—rare fading.
Very severe fading and hashing.
Frequent fading, rapid.

Fairly frequent fading.

Severe fading, hashing.

Very severe fading, some hashing.
Very severe fading, severe hashing.

Fading

Distance
New Haven: Miles  Station
35 WITC
55 WEAF
55 WBZ
60 WABC
75 WOR
f 95 WIZ
! 115 WwWGY
| 350 KDKA
600 WLW
| West Point:
45 WOR
45 WABC
55 WEAF
| 65 WIZ
70 WITC
85 WBZ
1 95 WGY

Slow fading, quite severe, quality marred
somewhat by slight hashing or loss of
high and low notes.

Constant—absolutely no fading.

Constant—slight interference at times.

Constant—some weak signals—some hash-
ing at times.

Frequent fading, slight to extreme. hashing.

Frequent fading.

Severe and frequent fading.

Severe and frequent fading.
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Making National Broadcast Coverage Direct
(Continued from page 938)

largement of fading rings. Dr. E. B.
Judson, well-known radio research en-
gineer of the Bureau of Standards, points
out the longer wave fading will be slower
—more of a day-to-day change. Dr.
Taylor estimates that differential side
band fading (“hashing” or “mush”) will
be less bothersome on the longer wave-
lengths. In addition, present local signal
inequalities should be smoothed out some-
what. At present frequencies the signal
may be 100 times as strong on a hilltop
as in an adjacent valley bottom. Longer

transmission in the world, estimates that
static at the longer wavelength is more
than twice and less than four times as
intense as the common broadcasting vari-
ety. Dr. Taylor independently estimates
that atmospherics at 200 kc. are at least
twice as bad as those at 600 kc., and will
be particularly noticeable in the southern
part of the United States and in the mid-
west during its hot summers. When two
such distinguished authorities agree so
closely, their estimates certainly carry
weight.

RADIATION PATTERN
FROM £ X ANTENNA

RADIATION PATTERN .
FROM L N ANTENNA e

-+ RELATIVE FIELD INTENSITY--

N Some experiments show

that the non-fading dis-
tance can be definitely
pushed back through the
use of a half-wave an-
tenna, as indicated by the
increased ground wave
service area indicated
here

waves bend around obstructions better
and fill in these radio shadows.

Static

Having so far demolished the fading
bogie in our approach to national broad-
casting, let us investigate the most seri-
ous technical objection to the whole
scheme—static. It is known that at-
mospherics at 200 kc. or 1500 meters are
worse than similar disturbances at 600 kc.
or 500 meters, and that at both frequen-
cies American static is somewhat worse
than the north European variety. Dr. L.
W. Austin of the Bureau of Standards,
one of the greatest authorities on radio

Dr. Judson states that on wavelengths
around 17,000 meters, where the static
is about twenty times as bad as that at
3000 meters and below, the worst average
afternoon atmospherics measured at the
Bureau of Standards seldom run above
1 millivolt per meter. He experiences no
interference from this level of disturb-
ance while measuring American high-
power telegraph signals at the 3m.v./
meter level. 200 kc. summer static in
the south and southwest is certainly bad,
but present broadcasting band interfer-
ence in these regions is also quite intense.
The writer's experience operating field
sets around 300 kc. in Arizona and Texas

(Continued on page 940)

TABLE 3
Fading Radii Over the United States

Wavelength  Station Power
b * S kw.
333 WIJAX, Fla. 1 kw,
344 WENR, Ill. 50 kw.
. b 50 kw.
361 KOA, Colo. 12.5 kw.
361 KOA, Colo. 12.5 kw.
394 WIJIZ,N.J. 30 kw.
405 WSB. Ga. S kw.
422 WOR. N. J. 5 kw.
428 WLW, Ohio 50 kw.
454 WEAF,N. Y. 50 kw.
468 KFI, Calit. 5 kw.

| *Permission to publish not received.

Predicted Observed |
fading radii fading radii
Terrain Miles Miles
Mountainous 17 25
Flat, sandy 95 50
Flat 100 125 i
Broken 55 60
Flat (east) 105 150
Broken (west) S5 75
Broken 60 120
Broken 65 70
Flat 130 100
Flat 130 120
Flat 140 100
Broken— 55 80
mountainous Averages:
838 89.2
|
|
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Weston
Model 563

The Complete
Radio Test Set

Radio dealers and service men from
all sections of the country have given
this new Weston test set, Model 565,
their strongest endorsement. They
have bought them.

Many leading service organizations
are standardizing on Weston Model
565 because of its complete servicing
scope and reliable operation. One
exceedingly critical purchaser recent-
ly bought 65 Weston Model 565 Test
Sets after a most careful comparison
with the other test sets on the market
for servicing scope, reliability of
operation and price.

Just as electrical engineers and lab-
oratories have found that Weston
quality and reliability in electrical
testing equipment has never been
equalled, every day more radio deal-
ers and service men realize that it
pays to buy "“Weston’s” first instead
of last.

Weston Model 565 is practically a
complete portable radio laboratory.
It makes the required tests on every
model Radio Set and checks every
type tube, A.C., D.C.,, Pentode and
both plates of Rectifiers. As a tube
checker, it operates directly from any
50 to 60 cycle, 90 to 135 volt A.C.
line. Model 565 contains an R. F.
Oscillator.  Direct Reading Ohm-
meter, A.C. Ammeter, D.C. Milliam-
meter, A.C. and D.C. Voltmeter—
permitting an exceptionally wide
range of measurements.

Remember, Weston test sets are en-
dorsed by orders from thousands of
radio dealers and service men. Be-
fore you buy a test set, inspect Wes-
ton Model 565.

In the meantime, for further information

WRITE FOR CIRCULAR HH

WESTON

ELECTRICAL INSTRUMENT
CORPORATION

615 Frelinghuysen Avenue
Newark, N. J.
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WORLD WIDE

SHORT WAVE

RECEPTION |

—

i D - f

Price $24.50

e

THE NEW

“ EXPLORER"”

PLUGLESS POWER CONVERTER
A sensational advance in short wave
NO PLUG-IN COILS
POWER RECEPTION

AUTOMATIC BAND SELECTION!  Wave-length |
TanKe 15 to 160 meters; automatic band selector changes
wave-lengtll handz by the turn of a knob in less than a l
secon

The EXPLORER itsel uses two tubes. greatly ambli-
fying distant signals.  Used with your broadeast recelver
it males possible rereption of stations all over the world
with real loud-spenker volume,

With the EXI'LORER you can obtain he hest possihle
short-wave reception at lowest eost,  DBuiit en entirely
new prineinles of converter design. It is full-sized, thov-
oughly shielded. and enclosed In a beautitul satin-finish
aluminum cabinet. A speeial vernier tuning  comdenser
permits cuse of tuning Iike a broadeast receiver’s. Results
obtained are unsurpassed Dy  expensive short-wave re-
ceivers, and the elimlnation of plux-in coils makes the
FXPLORER the most convenient of all short-wuve re<
ceiving apparatus.

reception

Price $24.50. Models for every receiver, including
all superheterodynes. Order now! Sent (. O. . on
receipt of $2 or prepaid on receipt of price in tull. State

make and model of broudeast receiver. am! tubes used.
Foreign, price $25.50, vemit in full with order.

Send for Free Literature

RIM RADIO MFG. CO.
695 GRAND STREET BROOKLYN, N.Y., U.S.A.

Get Greater
Distance

¥ TR newovenae 8 |
I WELLSTON
GOLD TEST AER|

®,

Jke-
Worlds
Smallest
Aerial
% 2% by 5 inche

One of the greatest innovations
since radio itself, this NEW
IMPROVED WELLSTON
GOLD TEST AERIAL elimi-
nates both outside and inskle
It follows closely upon
the success altained by the
original W 0N GOLD
TEST AERIAL which at pres-
ent Is piving  satisfactery
service to (housands of radie
workd.

EASY TO INSTALL
It is a simple mat-
ter to install the
WELLSTON
GOLD TEST

aerials.

owners t{hrourhout the
¢ non-irectional and AERIAL—even a
sive.  the T-\'l’\\'( ({1‘“‘ child can do it in
TROVICD WELLST( 0LD ; .
TEST AERIAL hrin - 2 few I\;’“““}‘?-‘
tant stations with erysts ime. 0 extra
tone auality and greatee v tools are necded. l

—pives selectivity without dis-
tortion and helps to eliminate
overlapping of stations. neisc
interfesence. 1t
does away with all lightning
hazanls and Dbecauze it docs
not connect into a lixht socket,

Tlace it anywhere
—inside or on the
back of the radio
cabinet. Once in-
stalled no further

and clectrieal

all AC hum and iin¢ noie are attention is re-
eliminated. quired.
IT WILL NEVER WEAR OUT

Made of cmevald grecn genuine solid Condensite with
binding posts to maten. this NEW AND 1MPROVED
WELLSTON GOLD TEST AERIAL is of the flltered
type endorsed by radio enginecrs and will last a llfetime,
Althougglhh small enough to fit the palm of your hawd, ‘It
has a capacity equivalent to 54 ft. of lest grade aerial l
wire strung 50 ft. high in the air. |
1F YOUR DEALER CAN'T SUPPLY. ORDER BIRECT

Price $2.50

WELLSTON RADpIO CORP.
Dept. 115 St. Louis, Mo.
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Making National Broadcast Coverage Direct
(Continued from page 939)

during the summer season indicates that
higher wave static in the southwest is
not prohibitive. Using an oscillating de-
tector and two stages of audio. the head
phones could be worn with comfort most
of the time.

The static question can be more fully
answered only from comprehensive quan-
titative data not now available. There
is need for quantitative measurements of
atmospherics. not only at 200 ke. but also
at various frequencies within the present
broadcasting band, at all seasons of the
yvear in various sections of the United
States.

High interference levels call for high
signal levels. From a consideration of all
the data given above, it appears that in
the case of the average national station
we must figure on putting down a signal
strength of about 3 m.v./meter at the
boundary of the true service arca—that
is, 400 miles from the transmitter. Of
course much higher signal levels will ob-
tain in the large areas ncarer the trans-
mitter. In the case of one or two sta-
tions in the southern states where static
is more intense, we must be prepared to
put down signal levels approaching 10
m.v./meter at the service area bound-
aries.

Higsh Power

Returning to Eckersley’s curves, we
find that such signal levels at such dis-
tances call for high power. Perhaps the
average listener and broadcast engineers
will gasp a little (but let us hear the
worst at the start) when we say that the
indicated upper limit of antenna power
is 1000 kilowatts. However. this power
is not considered at all excessive in some
other branches of applied physics. The
passenger in a large transport airplane
sits within a few feet of the continuous
delivery of nearly 2000 kw. in mechanical
torque. One or two southern stations
may have to radiate powers approaching
10,000 kw.

It might seem at first that such broad-
casting power levels are scarcely possible.
If they are not possible now,. there is
reason to expect that they will be shortly.
At Saxonburg, Pennsylvania, KDKA is
now building a 400-kw. transmitter for
operation within the present broadcast-
ing band. It is also true that high powers
are somewhat easier to obtain at lower
frequencies, and that the trend of broad-
casting power has been constantly up-
ward. To the great question whether
they are economically justified, low fre-
quency non-fading ranges give a favor-
able answer. Qur estimates are purposely
near the maximum expected limits. The
American transmission experiments men-
tioned above appear to indicate some-
what lower powers on the order of 100
kw. to 1000 kw. Dr. Taylor estimates
that 200 kw. to 300 kw. should be suft-
cient for the purpose.

At the start moderate powers around
100 kw. would probably be ample, to be

| increased gradually as the demand for
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higher powers developed and the eco-
nomic basis for them became available.
A more detailed treatment of the tech-
nical and economic aspects of these high
broadcasting powers must wait until a
later article.

Receiver Desisn and Other
Matters

Many other questions arise, also te be
more fully discussed when more space
and time are available. One of the most
important is how receiver manufacture
and the present heavy receiver investment
of the American pecople will be affected
by a proposed opening of a long-wave
broadcasting band. The answer is: Favor-
ably, if changes are intelligently made.
It must be emphasized that long-wave
superbroadcasting will supplement rather
than replace our present broadcasting
structure, giving an added service and
taking nothing away. The long-wave
system should be inaugurated gradually,
with perhaps a single 100-kw. station in
the north central region where rural cov-
erage is now quite Inadequate. In addi-
tion to giving true broadcasting service
to millions now without it, this trans-
mitter should on favorable nights cover
the United States with a service good
enough to interest thousands of experi-
menters and to stimulate the sale of
adapters. Gradually, as the system filled
out and increased power, provision could
be made for the addition of long-wave
tuners to existing sets both old and new.
The final development would of course be
combination receivers, employing band-
changing switches or scparate tuners.
The long-wave tuners may be of very
simple design due to relaxed sensitivity
and selectivity requirements. All these
technical receiver problems, in fact, are
simple compared to.the design difficulties
presented by our present overcrowded
broadcast spectrum.

It is of course true that the frequencies
required for long-wave broadcasting are
used by other services at present. With
each of the seven stations allocated to a
separate channel, a band 70 kc. wide, say
between 155 kc. and 225 ke. (1935-1330
meters) is indicated. With partial syn-
chronization, tuning to common frequen-
cies the alternate pairs northeast-north-
west central, north central-northwest
and southeast-southwest, a 40 kc. band
say between 173 and 2135 kec. (1715-1395
meters) should suffice. These bands are
located so as to coincide with those now
used for long-wave broadcasting in Eu-
rope. With complete synchronization the
national chain might be operated on a
single program within a single 10 ke.
channel. Canada must also be consid-
ered.  Although she has no long-wave
stations at present. she would naturally
want some if the plan works out well on
American soil. Mexico would probably
not be interested because Central Ameri-
can static favors shorter waves or wired
wireless. At the powers we recommend

(Continued on page 941)
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All-Wave A. C. Superhcterodyne

(Continued from page 937)

all wiring before inserting the tubes.

The aerial should be short. not over
forty feet, and a good ground should be
provided. Tubes in the receiver take the
usual time to warm up. and in addition,
there is a certain amount of drift during
the first ten to fifteen minutes. On broad-
cast it is not noticeable. but on short
waves it is sometimes great enough to
detune a station completely. This only
happens when the recciver is first turned
on and after the oscillator has become
completely heated. there is no further
drift. If the local-distance switch reduces
the sensitivity too much. connecting 1000
ohms in series will lessen its efiect.

Since the operation is simple. no spe-
cial tuning instructions need be given.

Performance

An L-32 ultradyne operating in New
York City brings in WLW in Cincinnati
any evening without a trace of interfer-
ence from WOR, Newark. Likewise.
WMAQ. Chicago. without interference
from WEAF, New York. XEN. Mexico
Citv: KFI. Los Angeles; KOA. Denver:
KSL. Salt Lake Citv, have been received
regularly. On short waves. stations all
over the world have been logged.

List of Parts

Pilot Antenna coil, L1. L2.

Pilot oscillator coil. L3.

Amerchoke Type 3842. L4

Amerchoke Type 709. L3.

National S.E. 50 condenser. Cl.

National E.C. 250 condenser. C2.

National special condenser. C3. C4.

Aerovox special 0-.1-.1 condenser, C§,

Cé. C7.

1 Aerovox special 0-1. 0-1-1-1 condenser.
Cs.

1 Aerovox
Co9.

1 Aerovox

1 Acrovox

1

i

(o b et b b

Type 1460 .0005 condenser

Tyvpe 480 .05 condenser, C10.
Type 250 .25 condenser. C11.
Aerovox Type 1430 .01 condenser. C13.
Aerovox Type E3-4444 0-4-4-4-4 con-

denser, C14. C15, C16. C17.

1 Aerovox Type E53-1 40 condenser,
Cis.

3 Ultraformers Type L-32, T1, T2, T3.

I Amertran Type 151 Trans.. T4

1 Amertran Type Pf 245\ Trans. T6.

2 Lynch resistors .5 megohm Type LI'4,
R1, R17.

1 Aerovox resistor 750 ohm Type 991,
R2.

2 Lynch resistors
R3, R12.

4 Lynch resistors 50,000 ohm Type LF4,
R4. R7. R10, R14,

6 Lynch resistors 1000 ohm Tyvpe LR4,
R35. R6. R8. R9. R1I, RI3.

1 Aerovox resistor 2000 ohm Type 992,

15,000 ohm Type LF4,

R15.
1 Lynch resistor .25 megohm Type LF4.
R16.
1 Clarostat resistor 3000 ohm Type M-3-
T5P, R17.
1 Aerovox resistor 1500 ohm Type 992,
R18.

1 Aerovox resistor 2000 ohm Type 992,

R19.

1 Aerovox resistor 3000 ohm Type 992, |
R20.

1 Aerovox resistor 1000 ohm Type 992.
R21.

[ Aerovox resistor 2500 ohm Type 992.
R22.

3 Aerovox resistors 20 ohm Type 986.

R23. R24. R25.

Acrovox resistor 790 ohm Tvpe 992,
R26.

Chassis drilled.

National dial 270 degree.

National tube shields.

Alcoa box shield.

length }4-inch rod.

LY sockets Eby.

UX sockets Eby.

UX loud speaker plug.

National knobs for !j-inch shaft.

National screen grid clips.

antenna ground binding post.

50 feet of hook-up wire.

2 feet rosin core solder.

Screws. nuts. lugs, washers, etc.

instruction book.

—24's.

-27.

—43’s.

-30.

d.c. dynamic speaker 2000-ohm field
with input PP trans, Ts.

—
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Making National Broad-

cast Coverage Direct
(Continned from page 940)

there might be possibility of inter-con-
tinental interfercnce.

The general answer to all these ques-
tions is: The greatest good for the great-
est number. If long-wave super-broad-
casting proves itself experimentally. if it
will bring new standards of service to
immense rural arcas and to millions of
farm and small town dwellers which can
be reached in no other way. then the
system will overcome all objections. In
the light of national broadcasting as a
realized dream, all difficulties will vanish.

Value of National Coverage

No onc can say positively at the pres-
ent time that long-wave superbroadcast
ing will solve our rural radio problems.
or that other methods will fail.
national coverage plan does open up im-:
rmense and interesting possibilities. Tt
is well worth careful consideration. Tt
should lead not onlv to academic dis-
cussion, but to unbiased experiments
which can alonc prove or disprove its
validity. Tt may be the technical answer
to the expressed desire of Congress for
“equality of radio broadcast service, both
of transmission and reception.”
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A Valuable
Guide

Servicemen
and
Dealers

EVERY SERVICEMAN KNOWS
that the filier condenser is a vital
part of every radio set. Radio
manufacturers and their engineers
have worked for years to find the
solution of their condenser prob-
lems. Here is the answer—two mil-
lion radio receivers equipped with
MERSHON ELECTROLYTIC CON-
DENSERS are operating successfully
today—at their best—free from all
condenser irouble.

NOW, the results of all this expe-
rience have been written down in a
little booklet “PUNCTURE PROOF
FILTER CONDENSERS” designed
especially for the serviceman. This
booklet contains many photographs
and diagrams illnstrating all the im-
portant points discussed. It shows
vou why the MERSHON CON-
DENSER has won first place in this
important field of radio equipment
and suggests how vou can use the
MERSHON most effectively in the
.set which you are bu:lding or re-
pairing. Ten thousand set builders
and servicemen have found in this
hooklet the answer to their con-
denser problems. Send the coupon
today for your copy of this

Valuable
Mershon
Booklet

THE AMRAD CORP.,
151 East Ohio Street, Chicago, I11.
Gentlemen:

-

Please send me a complimentary copy of
your hooklet “PUNCTURE PROOF FILTER |
CONDENSERS.”

|

|

|

|

|

| Pleasc show me how to use the MERSHON
| CONDENSER in my
i

|

|

I

|

|

set. 1 am enclosing
diagram, I
]
Name WAl |
Address csiqisamerprenrny nmy s s ey be® ¥ |
City State - _}
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Announcing

DUBILIER
Hi-Mike Condenser

T
=Y

Here’s maximum capacity at
minimum cost. A perfected
electrolytic condenser in
standard aluminum can 4%
by 134 inches. Upright or in-
verted mounting. 8 mifd.
capacity. Highest percent-
age effective capacity. Work-
ing voltage 400; peak 430.

Fully self-healing. Lowest
leakage. Long life, Posi-
tively non-spillable. Sets

new standard in electrolytic
condenser art.

Write for data regarding Du-
bilier Hi-Mike Condenser as
well as complete line of Du-
bilier paper and mica condens-
ers for every radio, electrical
and industrial purpose.

DUBILIER

Condenser Corporation
4377 Bronx Blvd. New York City

—RIGHT NOW!—

Send for Our

NEWEST CATALOG

Largest Assortment and
Biggest Bargains in

Hammarland, National, Amertran, Aerovox,
Yaxley, Samson, Sylvania, Arcturus, de For-
est, RCA Tubes, Public Address Amplifiers,
Weston, Jewell Meters, Jensen, Rola, Best
Speakers, Universal Microphones, etc.

ArLL MEeRrcHANDISE AT WHOLESALE

S. HAMMER RADIO CO.

142 Liberty St., New York—Tel. Hitchcock 1152-Dept. N

ACME WIRE PRODUCTS

Parvolt Filter and By-Pass Con-
densers, Magnet Wire—All
Insulations, Varnished
Insulations, Coils.

THE ACME WIRE CO.
NEW HAVEN, CONN.

ALUMINUM BOX SHIELDS

benulnu AI,COA stock, silverdin ﬁm,h Sxaxtl $1.59
—Corn @ $4.65. 10x6x7 Manttor size §3. 25,
Coil Slnu.ld (llkg ‘irtuve on the jeit) 31.00,
ANY SIZE TO ORDER
Coit Shietds, Coil Tole Covera, Shiclded Wire. Tnters
modiate lwquem\ eoila 93¢ pair, 0005 Bakelite con-
denser 12c. 70-MMFD Hammarlund eqnnlm:' con
denner 1%, I\ntlonnl Drum  Dial. lms‘ g‘r
Special $1.50. National Eauitune. 300 ATM eum.lcmer
excallent I'or double opuln: Regular price $5.00. Sperial. $1.50. Acruvor
D Bakelite condennr 34

5x5x5

parts We can furnish everything
dnu:rlbcd in thls ml:lllne Give us a trial.

BLAN, the Radio Man, Inc., g 8 $omtargt Sty
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6 4 24

—_ —_———=]

3 8 24
which is the same as the quotient ob-
tained above. It is seen how readily
these rules can be proven when numerical
examples are used.

| A Few Examples That
Are More Complex

| We shall now give a few examples,
some of which will be a little more com-
plex than the previous ones. but are of
| value in applying the rules already ob-
tained. These examples will demand a
thorough knowledge of the expressions
investigated under the heading “A” deal-
ing with the application of the algebraic
expressions (1) of the difference of two
squares, (2) the sum and difference of
two cubes, and other standard forms.

Examples:
Simplify:
7a’b’" 18x%c
1.
9ax’y 13ac’
l 21k°p? 28p°K*
2. -
13mn*  39m*n’
Wy xS
3. -
3yz ixy* 40xy°z
14" — 7x 2x—1
| 4. S
{ 123 + 24 X+ 2x

To indicate the method: Applying Rule
d, under the heading “E,” we have:

14x° — 7x 2x—1
12x° X 24x° X -+ 2x
14x* — 7x x4 2x
12x* + 248 2x—1
and simplifying:
7X (2x—1) (x* 4+ 2x)
12 X (¥ + 2x) (2x—1)

and cancelling those factors which are
common to both numerator and denomi-
nator, we have:

/

= — Ans.
12
a’b*+3ab ab-+3
5. o
| 4a —1 2a+1
| X' — 4a° 2a
6. X
ax-422° x—2a
m*  36p’q°  15mpx®
7 -— -
8n  8lmn 27n°xy
a*—121 a+1
8. =
a*—4 a+2
x*+5x+6 X—2x—3
9. - X

! X —1 =9
To indicate the method: An algebraic
| expression which is similar to the numer-
ator (¥* +5x + 6), shown above, can
often be simplified, since it is the product
of two or more expressions. Thus, if
(x -+ 3)is multiplied by (x 4 2),we have:
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x+3
x4+ 2

x4 3x
+2x46

X+ 5x+46
and this shows that the numerator can be
resolved into the two factors (x--+ 3) and
(x4 2). We notice, then, that:

1. The product of the first terms of
the two factors gives the first term in the
answer.

2. The product of the second terms of
the two factors gives the last term in the
answer.

3. The algebraic sum of the second
terms of the two factors gives the co-
cfficient of x in the second term of the
answer.

Thus, the numerator of the second
fraction can be resolved by these rules:
if (x=—3) is multiplied by (x4 1), we
obtain the product x* — 2x — 3.

Therefore, example 9 above is simplied
as follows:

x* —l—:x—|—6 x° —2x—3
S - - _
— x—9
(X+3) (X-l-?) (x—3) (x+1)
x+1)x—1) (x43) (x—3)
cancelling—
42
Ans.
Cx—1)
x* —|—3x+2 ¥4 7x 412
10. —_——
x'—|—9x—|—20 X+ 5x+6
2+ 5x+ 2 x* -+ 4x
11. X
X —4 X +9x 44
b*—27b 4b° — 25
12.
2b* 450 2b°—11b 415

C. Addition and Subtraction of Fractions.

Occasions arise where fractions must
be added and subtracted, and to appre-
ciate the forms which such algebraic ex-
pressions take we have:

a ¢ ad + be
b d  bd
for the addition of fractions; and
a c ad —bc
b d  bd

for the subtraction of fractions.

To prove the first expression by a nu-
merical expression let us take the two
fractions—

3 7

5 9
Now, applying the rule that the value of
a fraction is not altered if we multiply
the numerator and denominator by the

same quantity, we have:
3 3X9
5 5X9
and
7 7Xs
9 9X5§

(Continued on page 943)
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adding these two fractions:

3 7 3X9 7T X3

_+__—= =

3 9 35X9 9X3
3X 943X 7
5%

which is the proof.

Applications to Radio Circuits

To illustrate the application of frac-
tions in radio circuits, an example is
shown to indicate the more or less com-
plex algebraic form a somewhat simple
circuit can obtain.

Let us investigate the following circuit:

(A)

We know that the two resistances R2
and R3 are equivalent to a resistance Ro,
which is expressed in the algebraic form:

1 1 1
Ro R2 R3

In the right-hand expression. we recog-
nize the standard form for the addition of
fractions: . .

a ¢ ad-bc
b d M
and we have:
R24R3
Ro - R2R3

and by the rule under heading “A” we
have:
R2R3
Ro = ——m
R2 4+ R3
Therefore. the above circuit is equiva-
lent to the following:

(B)
Now:
E =1I1R
where:
R2 R3S
R=Rl4+—--—1—
R2+R3

Again, in the right-hand expression. we
recognize the standard form for the ad-
dition of fractions. In this case. Rl can

R1
he considered as a fraction ,
1

and

we have:
R1 (R2+R3)--R2R3

R2 4 R3
simplifying:
R1R2+4 R1R3 4+ R2R3

R —

R =

R2+4R3
Since:
E = I1R. we have. by substitution:
I1 (R1R2 4 RI1R3+R2 R3)
E =

R2+R3
11 R1 R2 411 R1R3 411 R2 RS
E = .
R2 +R3
This expression is rather a formidable
one to leave in a final form. and it would
be better to simplify it. This can be sim-
plified by actually dividing the denomina-

tor into the numerator, and we have:
R2 4+ R3) (11 R1
It RIR2+11 R1R34T1R2R3
11 R1R2 4 11 R1 R3

I1 R2R3
and we see that R2 -+ R3 goes into the
numerator I1 R1 plus the fraction:

I1 R2R3
R2+R3
left over; therefore,
It R2R3
E=I1R1 4+ ——+—
R2 4+ R3

which we know is correct from the in-
vestigation of the above circuit.

Algebraic Graphs

We know that the algebraic expression
y = x 4 2 is an cquation of a straight
line. and it was noticed that the line took
various dircctions dependent upon the as-
signed values of x and a.

1t is of interest to investigate the al-
gebraic expressions of curves, for by the,
studyv of such graphs. a full appreciation
of the value of algebra is obtained. i
The Paralola

Let us investigate the expressionl
y == X\

For x equal

0. the corresponding value of y is O

1 1

2 4 |

3 9

4 16

5 25
—1 —1
-2 —4
—3 —9 |
—4 —16 |
—3 =25

And we see that the curve takes the
shape of Figure 1. bending upwards to|
the right for positive values of x. and up-
wards to the left for the corresponding
negative values of x.

Also, let us investigate the expression
y o= —X.
For x equal

0. the corresponding valuc of y is 0

1 —1
2 —4 |
3 —9
4 —16 |
5 —125
—1 —1
-2 —4
—3 —9
—3 —16 |
—3 —25

Thus. from Figure 2. for positive val-
ues of x, the curve bends downward tol
the right, and for the corresponding nega-
tive values, bends downwards to the left.|
It is noted that both curves pass through|
the origin, where the x and y axes meet
at zero.

It is instructive to study this curve and
determine in what way the contour can|
be altered. We have seen that a very|
small change of x will produce a very
large change of y and we shall occasion|
such conditions of analyses in variousl

(Continued on page 944) |
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They a|| come
in with the I. C. .A._
CONQUEROR!

Short Wave and Broadcast

Receiver, 14 to 600 Meters.
A.C. or Battery Operated

The world's your field with this
marvelous short-wave receiver.
The AC Conqueror employs a 224
screen-grid RF, one 227 (A.C)
detector and two 227’s and a 245
in the transformer-resistance-
transformer audio. A superb
job, beautifully built. The I C A
plug-in coils supplied with this
receiver kit are world famous for
their precision and performing
qualities—what else counts?

Investigate the I C A Conqueror before
buying any Short Wave set. Compare
the engineering features, the records of
performance. Then compare prices.
1 C A Engineers, and their reputation
is well known, know that this set cannot
he equalled at a lower price nor can

it be surpassed at any price. Send for
complete information and see for your-

List Price $65.00
Complete with S. W. Coils
Power Pack-—$34.50
Price to dealers and pro set builders less 40%

INSULINE

CORPORATION of AMERICA

78 CORTLANDT STREET NEW YORK CITY
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CHIRAD

Complete Parts for the

NEW NATIONAL
SHORT-WAVE
RECEIVER

ACSW5—NATIONAL complete set of parts for 5-
tube AC Short-Wave Thrill DBox. List $79.50
NET $46.75
DCSW5 -NATIONAL complete set of parts for 5
tube Jattery  operated  Short-Wave  Thrill Bu\
LS (7500, b mpainis gemas o Vamaigsiahs qvei-omn s b NET $44.10
We can have either of the abave sets of purts wired
up for you at an additional list price of ?10 ).
ET $5.88
When desivedd comnletely wired add the leuex (W)
to our catalog symboils.

Type 5880 AD I'ower Supply (less tube) for use
with abdve AC Short-Wave Thrill Beox. List $34.50.
NET $20.30

(Licensed under R.C.A. patents)

“CHI-RAD”
Power Transformer

No. 104—110-115 volt primary with four qecomhrlﬂ
No. 1400 '0~~}00 volts. 100 M.A.; Neo. 21
volts, 14 amps.; No. 3—21% volts, & amps.; \'o 4—
" ovolts. 2 mnns.

I"werful. stundly,
nen-enupling ¢ase,
crossing or coming close to one another.

“CHI-RAD”
No. 700 Filter Choke
No. 700—30 Henry. 100 M. A. choke with 2 D.C.
resistance of 200 ohms. Completely shielded. 10

type Silicon steel core.  DBuilt to stand the gafl.
NET §1.95

1931 CATALOG FREE

Write for your ropy. Combplete !ine of transmitting
and receiving short-wave supplies.

CHICAGO RADIO APPARATUS CoO.

415 S. Dearborn St., Dept. RN-3, Chicago, III.

E type high grade Silicon Steel.
leatls to terminal stip without
.NET $4.95

RADIO OPERATORS
and STUDENTS

Learn Code quickly at home
throurh  lunior Course Scien-
tific  Ceode Instruction,  or
DOUBLE  Code and Typing
Speed throuzh Advanced Course
and Radio-Touch Typewriting,
We've trained thousands dur
ing our 19 years as only Code
Specialists in field. You re-
veive personal instruction from
Mr. Candler. world's leading
authority whose original meth-
ods have developed Tastest op-
erators,  includingz  former
champion, T. R. MecElroy. whose

:’—\3 2
This Machine and
10 Special Tupes
Furnished at \Wiole-

speed was 59 wpm.  \We help

‘mh‘ Price. . ¥You get wour "ticket’’ quickly,

easily and inexpensively. Write TO-DAY for par-
ticulars,

THE CANDLER SYSTEM CO., Dept. N-4

6343 So. Kedzie Ave., Chxcago 1.

30 DAYS FREE
BEFORE YOU BUY

Factorytoyou.Saveto50%, onlatest
Screen” Grid Electric or Battery
Radio. Get*Send No Money Offer.

Radio

Amazing bargains direct from
big, old reliable fnctory on't
buy unless 30 days’ use proves
entire outfit ynbeatable at up to
twice our price for tone, selec-
ftxvnty .distance, power.1yr. guar.

leso
d for BIG SPEC!

i’ FREE! BT A
Midwest Radio Corporatlon

cabinets
1Ith Successful
804-DA, Miraco Dept. o

Complete

less tuhea

Llnchman Ohio

Write for our great Catalog chock
full of Bargains. Specials galore.

Our prices guaranteed lower than

any other house. Let us prove it.

Uncle Dave’s Radio Shack

115 No. Pearl St. Albany, N. Y.

y ax’, and assuming that a is equal
to ¥z, we have:

iradlo designs. Taking the expression
l For x equal
|

0, the corresponding value of y is 0

1 55

2 .2

3 4.5
4 8

5 12.5
6 18

| —1 5
—2 2

=3 4.5
| —4 8

{ —35 12.5
| —6 18

The corresponding graph is indicated
in Figure 3, and we see that for the same
values of x, the values of y do not in-
crease as rapidly. A further consideration
of this expression will show that the rate
at which y varies is directly proportional
to the numerical value of a.

An analysis of tube design, and the re-
lation of the elements, filament and
plate, in a two-element vacuum tube
shows that the plate current does not
vary in direct proportion to the plate
voltage, but may be expected to vary ac-
cording to the relation—

i = KE

The magnitude of the exponent may
take the value of 2. and we have for a
certain practical condition of operation
that
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i= KE°

where K is a constant dependent upon
the geometric spacing of the elements.

Thus, the electron emission of the tube
circuit of Figure 4 may be expected to
take the shape as shown in Figure 5.
The Circle

Let us investigate the algebraic expres-

sion— 5 N n

X a

Adding —x* to both sides of the expres-

sion will not alter its value, and we
have: 2 2 2
; s — x
Therefore—
y =% va'—x
Assuming a = 4, we have a° = 16.
For x equal, the corresponding value of y is
0 V1= *4
1 V15 = =* 385
2 V1Z= *345
3 V71==x265
4 V0= 0
—1 = =+ 3.85
—3 = 345
=3 =+ 2.65
—4 = 0

And we see that the curve takes the shape
of a circle in Figure 6, where the diameter
of the circle will be dependent upon the
value of the constant “a”

Thus. algebraic expressmns are shown
to present definite forms, and these few
applications indicate with what iInterest
mathematics can be utilized.

Radio Industry Uses Huge Quantities
| of Materials

The strikingly large quantity and va-
riety of materials which is annually con-
sumed by the American radio industry in
the manufacture of receiving sets is re-
vealed in a statistical report compiled by
the Electrical Equipment Division, De-
partment of Commerce, from information
furnished by manufacturers.

Thousands of tons of steel, copper,
brass, bronze, aluminum, tin, nickel, zinc,
and other metals, paper, synthetic resin
products, glass, cloth and miscellancous
other materials. go into the estimated an-
nual production of 3,900,000 receiving
sets. Steel, in strips and Dbars, leads the
metals in quantity totalling 110.000 tons
per vear. Copper, in sheets and as wire,
follows with 12.000 tons. Copper alloys
take their place with 4.000 tons. The
use of aluminum is placed at 4.000 tons.
Tin in foil form and tin-plate ageregates

1.800 tons. Nickel alloys, used in tubes,
amounts to 1,500 tons. Zinc totals 1,200
tons.

Paper, in many varieties such as bond,
tissue, glassine, manila, and cardboard, is
| consumed to the extent of 4,365 tons an-
nually. Synthetic resin products, used in
tubes as well as in sets and speakers,
amount to 2,600 tons. Glass, used in the
manufacture of tubes, reaches the total
of 3,000 tons. Cloth insulation finds its
place with 1,000 tons.

{ A number of other materials find an
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outlet in the demand from the radio in-
dustry. Included among thesc are the
various woods, such as poplar, chestnut,
walnut, birch, burl maple, spruce, and
balsa wood. which go into the construc-
tion of cabinets; felt, kid leather, graphite,
lava, hemp, mica, rosin, cotton threads,
cord, glue, parafin wax, and other items
essential to the manufacture of sets,
speakers, or tubes.

More Ponlice Radio
Stations

Thirty-seven state and local police
radio stations are now in operation in
almost as many American cities and 18
others are now building, according to the
Federal Radio Commission’s newest po-
lice radio station log. Most of the sta-
tions are used for local low power broad-
casting to squad cars via the short waves.

Television Ticker Tape

Ticker tape quotations lend themselves
peculiarly well to television transmission
in the present state of that art, and Sta-
tion WOXAP of the Chicago Daily News
is now broadcasting such quotations reg-
ularly.
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Modern Phototubes

(Continued from page 876)

the grid bias battery, and to connect the
grid resistor to its movable arm. This
will provide a convenient means of ad-
justing plate current. This potentiometer
should be of the wire-wound type.

Selection of Proper
Amplifier Tube

A vacuum tube selected for use as a
phototube amplifier must opcrate with ex-
tremely low grid current when properly
biased. Ii the tube draws an appreciable
grid current, a voltage drop is produced
across the grid resistor which will affect
the circuit much more than any current
flow caused by the phototube. A screen-
grid tube cannot be successfully coupled
directly to a phototube, due to its high
grid current, without resorting to a spe-
cial circuit. Proper values of plate and
grid voltage for the tube selected may he
obtained by referring to the instruction
sheet furnished with the tube. In general,
the higher the plate voltage uscd, the
higher the plate current for a given
amount of light on the phototube. A
grid voltage should be used which will
result in a plate current very near €0
when the phototube is dark or out of its
socket. The amplification will be mate-
rially reduced if a greater bias voltage is
used than is necessary.

If a circuit is set up so that the plate
current may be adjusted over the entire
range of the milliammeter hy moving the
grid bias potentiometer, but at the same
time the phototube has little or no ef-
fect on the circuit, it is probable that
the amplifier tube grid current is exces-
sive, and another tube should be used.

Amplifier Tube

Figure 11 illustrates a typc of ampli-
fier tube especially manufactured and
tested for phototube circuits. Its use 15
recommended for circuits where it is es-
sential that the amplifier operate with a
high degrec of reliability.

The phototube amplifier circuit just
described will give a plate current pro-
portional to the light on the phototube;
le., as the light increases. the current in-
creases. 1t is often more desirable to
set up a circuit that will result in an
increase of current when light intensity
is cut down, or the light source obstruct-
ed entirely. This may be accomplished
by modifying the circuit so that the
phototube current flows in the opposite
direction through the grid resistor. This
makes the grid more negative and the
plate current less with an increase in
light. In the circuit of Figure 8. the
phototube potential is obtained from the
sum of the plate and grid bias voltages.
but in the circuit of Figure 12, another
battery is required to supply this poten-
tial. In either case, the phototube poten-
tial may be almost any value above ap-
proximately 30 volts for a wacuum type,
but must be limited to 90 voits for the
gas-filled type.

For the circuit of Figure 10, it is also

necessary that the grid bias be so ad- |

justed that the plate current is quite low
when the light sensitive device is fully
illuminated. and correspondingly high
when the illumination is removed. This

condition calls for a lower grid bias volt- |

age than for the first circuit.

Selection of Relay

In most cases, it is probably desirable
to operate a relay in the plate circuit of
the amplifier tube. In selecting a relay
for such operation, it is important to re-
member that the maximum amount of
energy is available in the plate circuit if

a vacuum tube amplifier output is con- |

Figure 11.

Telephone type relay
which is connected into the am-
plifier plate circuit to provide the
necessary link between the photo-
tube equipment and the circuits
under control

nected to a device whose impedance is
the same as that of the tube itself. The
plate impedance of the tube selected may
be found irom the instruction sheet fur-
nished with the tube. The tube of
Figure 9 has a plate impedance of ap-
proximately 2.000 ohms. Although the
hest theoretical efficiency may be ob-
tained by exactly matching the impe-
dance of the relay used with that of the
tube, it will he found that very good re-
sults mav be obtained by using a relay
of 800 or 1,000 ohms even though the
tube has an impedance of 2.000 ohms.
Relays are made for telephone switch-
board service in quite a wide range of
resistances and contact combinations.
One such type that has been very suc-
cessfully used in phototube amplifier cir-
cuits is shown in Figure 11.

Value of Plate Voltage

If a circuit is set up for intermittent
operation, a value of plate voltage may
be chosen that will result in an amplifier
tube plate current very much in excess
of its continuous rating. This procedure
will make it possible to operate a relay
with a considerably lower impedance (and
correspondingly higher current require-

ment) than that of the tube to which it |

is connected.

The authors wish to acknowledge the
aid of Dr. E. D. Wilson, Messrs. R. F.
Hughes and E. H. Vedder.
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SPECIFIED
in the
Ultradyne Circuit

Pt

Type 151
Transformer

Type 3842
AmerChoke

Type 709
AmerChoke

Type PF-245A
Power J
Transformer

illustrated
ahove, are specified in the Ultra-
dvne Circuit described elsewhere
in this issue.

Amertran parts. as

Where fine quality and superior
performance are the first con-
sideration, .Amertran parts are al-
wavs in demand. From single
transformers to complete sound

systems. Amertran equipment
sets the “Standard of Ixcel-
lence.”

Tor full information on Amer-
tran parts, send the coupon below.

AveERrTrAN

American TYransformer Company RY 4-31

178 Emmet St., Newark, N. J.

Iease send me your general catalog describing
AmerTran audio parts and power amplifiers.
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RADIO & ELECTRICAL WHOLE.
SALE BAKGAIN BULLETIN
. 6

Experimenters! Servicemen!

! ! NOW READY ! !

New 64.page Wholesale
Catalog No. 66 full of real
Iow prices on: Conden-
sers, Transformers, Speak.
ers, and other numerous
items including replace-
ment parts.

GET COPY Now

American Sales Company
N-44 West 18th St., N. Y. C.

NEW. ..

» THE BULK!
% THE WEIGHT!
LOWER IN PRICE!

But A Real Condenser

For receiving, up to 365 MMP.
"2z, For transmitting, up to 150 MMF.

THE <% , CARDWELL

 WAY

FEATHER\;\/‘E.II'JHT
Send for Literature \
> <<
THE ALLEN D. CARDWELL
MFG. CORP.
89 Prospect Street, Brooklyn, N. Y.

CLAROSTAT TONE CONTROL
Panel Mounting Type

Service Men install tone control right on
panel of any receiver, drill one hole, run two
wires—that’s all.

Regularly supplicd without wire or adap-
@ ters—List Price
L=

$1.80.

Extra for
pair of adapters
and flexible wire

CLAROSTAT
MFG. CO., Inc.

285 No. 6th St.
Brooklyn,N. Y.

~ CICO CELL~

PRACTICAL PHOTO-SENSITIVE CELL OF MERIT
SMALL ~UNBREAKABLE ~ POSITIVE
= A SWITCH THAT IS OPERATED
BY A BEAM OF LIGHT.
SUITABLE FOR COUNTING, SORTING,

PRICE $ 5,50 = POSTPAID

CLARK INSTRUMENT CO.1

119 N. 4™ ST., CAMDEN, N.J,

PATENTS PENDING

TRAFFIC CONTROL, ALARMS & ETC.
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Mobile Radio Services

( Continued from page $96)

Hooper states, because the German ship
failed to use the prescribed “SOS” chan-
nel, utilizing rather the frequency 7130
kilocycles, one of the high frequency
channels where stations and ships never
listen in for distress calls.

Applying for Mobile Licenses

Applicants for ship licenses are not
confronted with some of the insurmount-
able difficulties which seem to lie in wait
for applicants for broadcasting and fixed
station licenses, for although the channels
assigned ships and mobile stations are at
limes jammed with communications, the
very fact that passenger-carrying ships
must be licensed makes the securing of a
license easier. It is assumed that readers
realize that, unlike the fixed stations,
which are usually assigned a single fre-

| quency for regular service, ships and mo-

bile stations share a number of specially
assigned channels mutually. At times,
especially when approaching or leaving
ports, where a number of vessels are con-
gregated, naturally there is tremendous
interference and direct communication
with other ships or shore stations is often
difficult. At sea. however, when the
ships are scattcred, less difficulty is
found in communication, or from inter-
ference on the few channels authorized
for this use.

The Commission and the radio super-
visors have of necessity to be somewhat
lenient in connection with the expiration
of ship licenses, since obviously some-
times a vessel is at sea when its license
term expires, or has to sail before an
O.K. and a covering license on new equip-
ment can be secured. Therefore, the in-
spectors, upon notification, are prone to
waive some of the rigid requirements
which are enforced on land stations, so
long as ships required by law to be radio
equipped do not sail without the requi-
site facilities in proper condition.

To aid those who may contemplate ap-
plying for radio facilities for mobile ser-
vices including marine, coastal and aero-
nautical, it is believed worth while to
mention the requirements. According to
Section 21 of the Radio Act of 1927,
construction permits must first be sought
by those seeking licenses for land sta-
tions except for building Government or
amateur stations. The act permits, how-
ever, the filing of applications for licenses
for mobile stations such as ships, railroad
rolling stock or aircraft, without the pre-
liminary construction permits being re-
quired.

Applicants for land stations (including
coastal and aeronautical ground), there-
fore, when other than broadcasting or
amateur, should secure from their local
Supervisor of Radio copies of Form
6-B-1, filling out and filing with the su-
pervisor two copics, one of which is
sworn to. When permits are issued con-
struction may be commenced and after
completion, license applications, Form
No. 1-A, must be filed and approved be-
fore regular operation is undertaken;
in other words, a license must always be
secured.
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All coastal or aeronautical ground sta-
tion licenses specify the period covered,
the channels assigned for calling and
working. and the type of transmission
authorized. namely cw, icw or radio-
telphony. as well as frequency stability,
power, call letters, hours of operation and
other details.

Those seeking ship station licenses
should file two copies of Form 3-A with
the local supervisor, and await commis-
sion action thereon before starting to
operate. Ship licenses when issued cover
the frequencies assigned as do land sta-
tion licenses, specify what type of trans-
mission is authorized, the power output,
the time of operation, describe the appa-
ratus covered, the calls and number of
operators, etc.

For aircraft radio applicants the Com-
mission has a special form, No. 70-A,
which must be filled out and filed through
supervisors and approved, or covered by
a license before operation is begun. The
type of license issued to aircraft is a small
card, being so designed that it may be
posted within the aircraft covered. Like
other licenses, it specifies under what
conditions operation may be carried on,

(Continued on page 947)

Talking Movies
(Continued from page 928)

own productions; although there are a
few studios that also rent out the sound
equipment and stages to “rental” com-
panies. This is much the same practice
as is followed by radio broadcast sta-
tions. The studios also rent out the
necessary sets and lighting equipment.
Electricians, carpenters, and property
men are available to the rental company
at a definite rate per day. Incidentally,
these men are called, respectively, “juic-
ers,” “grips,” and “prop men’” in  the
parlance of the studios.

The projecting of talking pictures has
become a very large and specialized in-
dustry; and all of the movie world of
Hollywood is naturally intensely inter-
ested in it. Schools of voice culture have
been springing up almost over night and
legitimate actors are flocking to Holly-
wood in thousands. The movie people
have accepted the talkies as something
that is here to stay; and they expect
talking pictures to attain to a popularity
that will be far greater than anything the
old silent pictures ever reached. Not
only is the talking motion picture creat-
ing a demand for experienced technicians
and “monitor” men. but it is also calling
for actors who have trained stage voices.
It is surprising how many of the present
movie actors have voices that record ex-
cellently. This happens because a great
many of them have had stage experience.
Some, however, as might be expected,
have very poor recording voices.

/
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Mobile Radio Services

(Continued from page 946)

with what frequencies, power, etc.

The Radio Division of the Department
of Commerce, organized in June, 1910,
had complete charge of radio activities
in this country until the creation of the
Federal Radio Commission in 1927, and
is still charged with the licensing of all
operators, and the inspection of all sta-
tions, including those on shipboard, as
well as certain other duties conducted
under the direction of the Commission.
Mr. W. D. Terrell, chief of this division,
states that today there are approximately
twenty-two hundred American flag ves-
sels licensed for radio operation. During
the past year over fifteen thousand and
five hundred vessels required by law to
carry radio cleared from American ports,
the Radio Division report states. Of this
number, the radio force was able to in-
spect and pass upon only cleven thou-
sand, three hundred and thirty-four, in-
dicating the need for more inspectors and
additional sub-offices at minor ports. Of
over three thousand voluntarily equipped
vessels which cleared. only one thousand,
two hundred and eighty-seven were in-
spected.  Mr. Terrell explains that in the
near future, however. sub-offices will be
opened at the cities of Miami. Savannah,
Galveston and San Juan. from which
ports a considerable number of vessels
now clear without inspection. It should
be understood that these field men are
required to inspect passenger-carrying
steamers flying foreign as well as the
American flag. Of the American flag
ships licensed under the law. only about
ten per cent. are required to carry radio
equipment, the balance being voluntarily
equipped to insure safety. The value and
necd of this sort of inspection is revealed
when it is known that three hundred and
eighty-two defects in radio installations
were detected last vear under inspection
and corrected before the vessels were
permitted to sail. In addition to these
routine inspections, the radio inspectors
also passed upon twelve hundred and
eighty-seven applications for ship li-
censes. checking the equipment and re-
porting to the Commission.

Mobile Station Channels

According to the International Radio
Telegraph Convention, a mobile station
is one capable of moving and which or-
dinarily does move. Hence such stations
include ships, aircraft. automobiles, etc.
Similarly, mobile service means a service
for radio communication carricd on be-
tween mobile and land stations or - be-
tween mobile stations communicating
with one another. The maritime mobile
communication channels assigned to this
type of service in accordance with inter-
national agreement lie chiefly in what is
termed the low-frequency or long-wave
band, between 10 and 550 kilocycles, just
below the broadcast band. These chan-
nels are shared by many stations being
assigned in this country for ship, coastal,
radio-compass and radio-beacon services.
Certain additional maritime and aviation

channels lie in the medium-high fre-
quency band between 1500 and 6000 kilo-
cycles. and the high-frequency band be-
tween 6000 and 23,000 kilocycles.
Besides some twenty-two hundred non-
government ships, several hundred radio-
equipped governmental ships and over
two hundred commercial aircraft, this
government has licensed approximately
ninety coastal stations for communicat-

ing with ships, onc hundred aeronautical |

stations for communicating with aircraft,
and about fifty municipalities for police
communication with patrol cars. Certain
press organizations are also using a few
of the high-frequency mobile channels for
transmitting news to vessels at sea. In-

stallations of radio compasses on United '

States commercial vessels now number
832 and on governmental vessels 436, mak-
ing a total of 1268. compared with 2285
foreign vessels so equipped. There are
now cighty radio beacons on our coasts
and approximately that number operate
on foreign shores.

Pertinent Laws and Regulations

Operators of ship and coastal, as well
as all mobile stations, should be familiar
with the International Radio Convention
and Regulations (copies are available
from the Superintendent of Documents.
Government Printing Office, Washington.
D. C.. Treaty Series 767, price thirty
cents). and the Radio Acts (same source,
price five cents).

Among the pertinent General Orders

of the Commission are Numbers 51, 70. |

and 82. relating to the limited usc of
damped wave apparatus or the old spark
sets; General Order 74 covering alloca-
tions in the band 13500 to 6000 kc.; Gen-
cral Order 75 concerning procedure when
cited by inspectors. Orders 79 and 83
are regulations pertaining to stations in
Alaska; 85 on police service; 838 covers
channel separation in the band above
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. . Get the

RADIO
TRAINING

you need at home
in your spare time

IN order to help you learn radio in the shortest
possible time, RCA Institutes, Inc., was es-
tablished. You may study radio at home in your
spare time . . . or at any one of the Institute’s
resident schools throughout the country.

It is not hard to study radio the way it's taught
by RCA Institutes. Youlearn radio by actual ex-
perience on the latest type of radio equipment.
And you need not give up the position you now
hold. You can study an hour a day or any num-
ber of hours a day at home in your spare time.

The RCA Institutes Home Laboratory Training
Course teaches you in a most thorough manner.

~ You learn about servicing and selling, operating,

radio telephony and telegraphy...also instruction
in sound motion picture installation, mainte-
nance and repairs. And you receive at no addi-

. tional cost the complete RCA Institutes’ home

1500 kilocycles; 89, on filing of renewal

applications; 90, requiring the posting of
station and operators’ licenses; 93. on
practice and procedure hefore the Fed-
eral Radio Commission; and 93, relative
to assignment or transfer of radio sta-
tions. Number 99 covers acronautical
regulations and channels; 100, marine re-
lay or coastal station regulvtions, and
101 extends the licenses of ship =taitions
above 1500 kilocycles: aeronauticai and
aircraft stations, coastal and certain other
stations until April 1st, and Alaskan sta-
tions until June 1, 1931. Ships assigned
channels below 1500 kilocycles. however,
not covered by this order. must comply
with the general procedure of applving
for license renewals thirty davs prior to
the expiration of their yearly licenses.
The Commission, although it may license
stations other than broadcasting for five
years. is not disposed to do so yet. pre-
ferring to follow the present system of
annual issuance.

Those ships which still used damped
waves or spark transmitters. covered by

General Orders 51. 70 and 82. are now |

(Continued on page 948)
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laboratory equipment, a modern outlay of ap-

| paratus furnished to every student, enabling

you to easily solve radio problems.

Home Training Course by America’s
Finest and Foremost Radio
Training Organization
This home training course and free laboratory

equipment are backed by more than twenty
years’ experience.

Send for our FREE BOOK Today!

Everything you want to know about radio.. .
describes in detail the home training that has
placed thousands of menin good paying positions.

RCA Institutes, Inc.

| RCA INSTITUTES, Inc.,
| Dept. EX-4
| 76 Varick St., New York, N.Y,

| Gentlemen: Please send me your FREE

book which tells about the many oppor-
tunities in Radio and about your fumous laboratory method
of radi- instruction at home.

N,
Nam

Address
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A new radio thrill for you! Listen in DIRECT
to London, Paris, Berlin, Iluenos Aires and
other broadcasting stations throughout the
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 reter stations with surprising clarity.
SEND NO MONEY! _Just write your name
and address on a postcard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Foreign coun-
tries must remit in full. Order today!

NEW RADIO BARGAINS

for phone or

Low Power Transmitter adaptable
code. With plug-in coils
Auto Radio-—Uses 3224, 2

.$14.75

227 tubes and 1- .40
volume.

power tube. single dial, tremendous

Compact. Fits any car. We Ruarantee this set

to perform better than sets selling up to $150.. 20.00
B Eliminator, Bone Dry, with 28u tube, 130 volts,

will operate up to ten tube set, fully guarameed 6,75
AC—A B G power packs .............covveunnna. 8.75

Tubes: UX type, 30-day replacement guarantee, No. 210,
§2.25; No. 250, $2.35; No. 281, $1.85; No. 245. §1.25;
No. 224, $1.25; No. 227, 75¢: No. 226. 65¢; No. 171, 75¢.
International Mierophune. two-button, for public
address systems and transmitters, speech or
MUSIC  Jyew ety treryiivrwsrp o ey v Toare ENH TS
WRITE FOR BARGAIN CATALOG
CHAS. HOODWIN CO.
4240 Lincoln Ave., Dept. D-3, CHICAGO

sosER SERVICE

We repair all makes power units, dvnamic
speakers, sets, etc. Try our service.
We manufacture new condenser, choke and trans-

DEALER

former replacement units for johbex—deﬁler Re-
pairs on all makes.
METALLIZED
MOE VERITAS “REsISTORS

2 Watt 30c(Any Resistance) 5 Watt S0c

National distributors of the fimous ACME Re-
placement Power and Audio Transformers—for
all ra-lios.

New merchandise—not surplus left over

MOE MFG. CO., MELROSE, MASS.

Largest Radio Repair Service in U. S. A.
Write for Free Catalog

ACCOUNTING

New Revised Home-Study
Course Now Ready
The uncrowded, highly paid
profession of Accountancy offers
marvelous opportunities. Send
for **The Accountant — Who he
is, What he does, How tobecome

one,”’ and first lesson. Both sent
free. State age and position.

INTERNATIONAL ACCOUNTANTS SOCIETY, Inc.
A Division of the
Alexander Hamilton Institute
Dept. 168, 3111 South Michigan Ave., Chicago, Ili.

Massachusetts Radio and
Telegraph School

18 Boylston Street, Boston
Send for Catalogue

Tel. Hancock 8184 Established 1905

{ calling and distress channel.
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Mobile Radio Services

(Continyed from page 947)

| only permitted to operate on the follow-

ing channels: 375, 410, 425, 454 and 500;
the last being the mternatlonal marine
These chan-
nels are respectively 800, 723, 700, 660
and 600 meters. The international reg-
ulations also permit, with restrictions, the
use of the channels 663, 1000 and 1364
kilocycles. but they are not approved for
use by spark transmitters in this country.

Aeronautical and Aircraft
Stations

At present, aircraft, even when carry-
ing passengers, are not required, as are
passenger ships, to be equipped with ra-
dio, although it is highly desirable. The
Comm15510n specifies its requirements and
the channels available for aeronautical
ground and aircraft radio stations in Gen-
eral Order 99. Only companies which co-
operate in the use of chain frequencies are
authorized to operate ground stations
along the particular airways. These sta-
tions are required to accept any public
business relating to the safety of life and
property. Similarly, licensed aircraft, be
they transport or 1t1nerant must comply
with regulations and handle pertinent
and emergency messages on the channels
assigned.

The distress, calling, radio-compass and
navigational channels other than those as-
signed to chains or airways, are:

278 kilocycles, calling and working
frequency for all ground stations to air-
craft, the power being limited to 15 watts;

333 kilocycles, the International calling
channel to be used outside the United
States between craft of the air and for-

eign ground stations;

375 kilocycles, the general radio-com-
pass channel;

500 kilocycles, the International call-
ing and distress frequency for ships and
aircraft over the seas;

3,106 kilocycles, National calling and
working frequency for all itinerant craft
in talking to ground stations;

5525, 11050 and 16580 kilocycles, pri-
marily assigned to coastal stations and
ships but also designated for use by air-
craft over seas when calling coastal and
ship stations; and 414 and 457 kilocvcles,
working 1requenc1es for aircraft on sea
flights requiring international channels.
Upon application certain channels as-
signed for marine calling and working
may also be used by planes over seaways.

Specific channels, over 2300 kilocycles,
other than those llsted above. are assigned
the main airways as grouped by the Com-
mission under the heads of mobile and
fixed services, as recounted in General
Order 99. The order also specifies cer-
tain regulations, including a limit in power
of 1 kilowatt to an aeronautical ground
station on channels above 1500 kilocycles,
and 50 watts to planes. Ground aero-
nautical stations maintain a watch on
designated channels for messages and dis-
tress calls just as do ships and coastal
stations.

Literally, police and geophysical ser-
vices, since they are chiefly mobile, should
be included in this article, but due to the
lack of space and because they can per-
haps be better covered under the head
of special services, such discussion will be
reserved until the next article of this se-
ries is published in a subsequent issue of
Rapio NEws.

Pick-up Characteristics

(Continued from page 934)

a2 minimum of vibration from the head

| is transmitted to the cabinet.

| tem in itself.

As the weight of most pick-ups is very
scant, in order to minimize record wear,
it is usually necessary to apply some ad-
ditional weight in order to arrive at the
actual characteristic of the armature sys-
This characteristic may
vary considerably from the normal curve
of the device in its commercial form. Our
consideration of the pick-up as involving
primarily nothing but a damped vibrat-
ing reed must therefore bhe modified to
some extent. so far as the low frequencies
are concerned, to allow for imperfect
mounting of the vibrating svstem.

Under this head comes also the pivoting
of the armature. The latter is usually
mounted in rubber bearings. As the upper
end of the armature is also held between
rubber buffers, there is bound to be a
certain amount of lateral motion in the
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bearings, the extent of this depending on
the relative stiffness of the buffer mount-
ing and the bearing mounting. As the
rubber in the bearings ages and breaks
down, this lateral motion becomes quite
considerable, thus introducing a marked
secondary resonance in the pick-up char-
acteristic. The use of rubber is perhaps
the most unfortunate feature of the
present-day pick-ups. It has many initial
disadvantages. and in the course of time
tends to break down completely

Limitations in Design

In designing pick-ups we are limited
basically by the record itself. This con-
sists of an almost microscopic groove in
a very fragile compound with a shellac
base. We can apply only a very limited
pressure against this fragile tracing.

On the other hand, we demand from
the pick-up a voltage output sufficient to

(Continued on page 952)
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The Service Bench

(Countinued from page 912)

technician and not a mechanic: he should
dress accordingly.” )

It appears there is dignity in radio ser-
vicing. Victor continues:

“The conduct of the serviceman in the
customer’s home is a subject which has
at one time or another been the cause of
concern on the part of practically every
dealer.

“Your job as a serviceman is to keep
the instrument in perfect operating con-
dition, and to keep the customer in a sat-
isfied and happy state of mind. To do
this successfully you must be thoroughly
sold on the product yourself as the sales-
man was who made the sale. You cannot
otherwise expect to go out into the trade
and radiate confidence in the machine
and optimism in regard to its perform-
ance.

“One of the first principles of salesman-
ship is that the customer is always right.
Of course you will not agree with him in
your own mind at all times, and it is then
that he should be shown, not through
argument, but through constructive ex-
planation that he has been misinformed.

“After you have adjusted the instru-
ment, be sure to instruct the customer
carefully in the operation. Explain the
importance of correct tuning, and of con-
trolling volume with the volume control
rather than the tuning dial.”

Our Own Set of Rules

And to these words of wisdom we add
our own personal instructions to service-
men, gleaned both as customer and expert.

1. First find a convenient place to lay
down and spread out your tools. The top
of a grand piano is very convenient for
this purposc. The tools may be nicely
displayed to impress the customer. and
the area is sufficiently large to catch the
screwdrivers and pliers when tossed in
the general direction of the piano.

2. When vou arrive. always complain
of the cold. The customer may offer you
a drink.

3. Regardless of what is wrong with
the receiver. inform the customer that it
is antiquated, and he needs a more mod-
ern set, and that you can sell him one at
a discount. This will show him that you
are interested in his welfare.

4. Drop cigarette ashes, and if possible
a butt or two. on the rug. This leaves a
lasting impression, and the customer will
think of you the next time his radio goes
out of order.

5. When using the customer’s bath-
room, wipe your hands on the towels be-
fore washing them, as this lessens the
chance of dirtying the wash bowl.

6. Always criticize the pictures on the
walls and the general furnishings of the
house. This will show the customer that
you have taste and are used to working
in the best of homes.

7. Kick any piece of tape. insulation,
nuts, bolts and hunks of stray wire under
the chair or couch. Neatness is appre-
ciated by the customer.

8. If you blow a fuse, discontinue
work immediately, but return early the

next day with new fuses

9. If company is present. use profanity
in doing delicate work, as this will show
them that you are a man of force.

10. Do not lay a hot soldering iron on
a bare table top. Put a book under it.

Radio Set Census
by States

Having completed its census of Ameri-
can radio receiving sets on April 1. 1930,
the U. S. Census Bureau hopes to have
the total compiled by April 1 of this
year. In the meantime, it is issuing. as
fast as they can be compiled, the “radio
set populations” by states. The first
state count last week showed that New
Hampshire, with 119,660 families, has
53.111 with sets. In other words, 44.4
per cent. of the families of the state
have radios. The second count released
showed Delaware, with 39.295 families.
has 27,183 or 45.8 per cent. owning
radios.

Vagaries of Short Waves
(Continued from page 930)

have found that one or more storms
usually occur during the life of any par-
ticular sun spot. Extensive experiments
show that magnetic storms pull the most
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Figure 11. The general relation

between the ground wave compo-
nent and the sky wave componont

delicately balanced necdles more than 1%2
degrees out of the magnetic meridian.

The phenomena known as the Aurora is
believed to be caused by sun spots which
also set up magnetic fields about the
carth. We know that the electrons in
the atmosphere are affected by the
earth’s normal magnetic field which
causes them to move about in spiral
fields. Could it be possible that the opti-
mum wavelength of this motion may co-
incide with that of our shorter wave
radio emissions. causing such violent ro-
tation of plane of polarization of the
emitted radio wave during severe mag-
netic storms that acute absorption results
along the route in which they travel in
high altitudes?
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The Two Latest Books

on RADIO SERVICING —

Official Radio Service Manual

and Complete Directory of All
Commercial Wiring Diagrams

Edited by HUGO GERNSBACK

Radio Service Man’s Handybook
With Addenda Data Sheets

HE OFFICIAI. RADIO SERVICE MAN-

UAL is the greatest achievement ever at-
tempted in the Radio Service Field. It is not
only the OFFICIAL RADIO SERVICE MAN-
UAL and Complete Directory of all Commercial
Wiring Diagrams, but it contains a complete and’
comprehensive cowrse of instruction for radio
service men. Just off the press and more than 19,000
copies sold. And why not, when it fills such a
universal need among Manufacturers, Jobbers,
Dealers, Scrvice Men and all interested in radio?
The OFFICIAL RADIO SERVICE MANUAL
is complcte and gives you every circnit of every
set manufactured of which there 1s any information,
Its looseleaf and flexible leatherette covers en-
able additional servicing data to be added
periodically. There are hundreds of time-saving
kinks which will help to increase your business
and profits.
As the NEW YORK SUN says. It is difficult to see
huie any service wan can conduct his business satisfac-
torily and efficiently withsut this 350-page volume”.

Hundreds of diagrams, 200
pages, 9 x 12 inches

$2.00

A URADIOY
SERVICE MANS .-~

4 vaf_icial,
. <Radio Service
L Manual

Land

Directosy”

Comf)k

Over 1,000 Diagrams and
Illustrations—352 Pages

The KADIO SERVICE
a tremendous
infernnat

MAN'S HANDYBOOK contains
amotnt of wuthentle material and practical
n on Modernizing ald recelvers; Nervieing obso-
lete set:; Repairing power packs; Constiuction of test
laboratory equipment; Vacuwn tubes; Set testing with
s and hundreds of other similar subjects.  Among
stributors sre Bertram M. Freed, Leou L. Adel-
man, Paul [ Welker, Sylvan Ilarris. ¢ W. Ialmer and
Mhers.

The HANDYROOK enables service men to record notes.
diagrams amd charts on the special 43-page seetion of
specinlly tuled sheets included in the hook. Over 200
v all—size 8 x 12 inches.

pitges

»BOTH BOOKS 5" <

Mail Coupon TODAY!

GERNSBACK PUBLICATIONS. Inc.
©6.98 Park Place. New York, N. Y

1 enclase hierewith check or maney order for $......
for which you are to send to me postage prepaid the
( ) Official Radio Service Manual............ $3.50
( ) Radio Service Man’s Handybook......... 2.00
OR BOTH BOOKS FOR $§5.00.
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ALL PROGRAMS
Are Good With a

FILTERMATIC
FOR ALL RADIOS

POST
ONLY 81,00 B35)

Entirely Automatic
No Bothersome Tuning
Impraves Tone—Reduces Static
Brings in Distance
Increases Volume
Proiongs Life of Tubes
Separates Stations
Send Cash or P. 0. Aloney Order

Satistaction Guarantced or Moncy Refunded

AND NOW!
THE SUPER-FILTERMATIC $§9.00
AERIAL OF THE FUTURE ';‘;‘ia'

The Filtermatic MI2. Co. wisheslaintroducea remarkable invention named
the SUPER-FILTERMATIC, which takes the place of all present type
Aerials, in addition to having all the wonderful features the Filtermatio
has, such as improving tone. reducing atatic. beringing in distance. in-
creasing volume and separating stations. The SUPER-FILTERMATIC
will never wear out due to its rugzed It u very t
measuring only l!(t" inches. is absolutel, Ji ive,
It does not connect in the light socket; all A.C. hun and line noise2 are
eiiminated, it is caay to instell (one minute tiine required). no tools
needed. once installed no further attention required. It is the equivalent
of an outside aerial 75 feet long and 50 feet high, more than sutiicient
far the modern net. The SUPER- FILI[-.R\[ATIC n bem( m(rodu.ed
at the epecial low price of ouly $2.00
or mioney refunded, Just stop and thiuk, of the teouble and expense the
SBuper-Filtermatic will auve. if used to repluce the exncnsive, unvighuly
dangerous outside aerinl. THE SUPER-FILTERMATIC 1S THE

AERIAL OF THE FUTURE.
& Dealers Write for

SERVI CE M E Our Attractive Offer

FILTERMATIC MFG. CO., Dept. B-10
4458 Frankford Ave. Philadelphia, Pa.
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BUSINESS TRAINING

Your opportunity can never be bigger than your
preparation. Prepare now and reap the rewards in
earlier and larger success. Free 64-Page Books Teil
How. Write now for book you want, or mail coupon
with your name and address in margin today.

O Higher Accountancy O Business Mgm't

O Mod. Salesmanship O Business Corres.

O Trafic Management O Credit and Collection
O Law:DegrecofLL.B. Correspondence

O Commercial Law O Modern Foremanship
O IndustrialMgm’'t O Personnel Mgm't

O BankingandFinance O Expert Bookkeeping
O Telegraphy O C.P. A. Coaching

O Rail. Station Mgm*t O Business English

O Railway Accounting O Commercial Spanish
O Paper Salesmanship O Effective Speaking

LASALLE EXTENSION UHIVERSITV
Dept. 494-R

Dealers and Service Men Send for the £
Latest Issue of H
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re You Received Your Copus
NUBOR RADIO" CO., 14R Warren Street, New York City
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same patented buttons D8t expensiv.
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337 WEST MADISON ST Seles Comparaban

Ranio News ror Aprin, 1931

In the RADIO NEWS Laboratory

(Continued from page 914)

piece fourteen inches wide by seven and
one-half inches deep. with the corners cut
away as per dimensions shown in Fig. 7.
The thickness of the lumber used must be
three-quarters of an inch. The unit block
at rear of base should measure two and
one-quarter inches square and three and
one-half inches high. The unit stick (to
which the magnetic unit is to be attached)
must measure two and three-eighths inches
wide, ten inches high and half an inch
thick.

The magnetic unit should be the one
known as a “B.B.L.,” coming in a red
box with an orange label. The unit
known as a manufacturer’s type B.B.L,,
while by no means worthless, should not
be used for this particular job if the
writer's guaranteed results are to be se-

| cured. The genuine B.B.L. provides dou-

ble the volume of any ordinary unit and
cannot be excelled for our purpose. Of
course, some other may be used if in-
sisted on, but that will be an experiment
on your part, and as the design of the
various magnetic units is different, the
method of attaching some of them may
not be convenient or easy. It will be
noted that the B.B.L. unit is mounted on
an upright stick. with one end frec, in
which way some undesirable frame vibra-
tion is avoided. The small strut. or re-
taining bar, at back of stick. which is con-
nected to unit by two bolts and nuts,
may be of metal, but in the event that
you are unable to obtain, or make, this
item, use a bar made of hard wood. If
perchance you have no brace and bit to
bore the two bolt holes, burn them with
a heavy nail, or an ice pick, heated red
hot.

Having put the frame together, using
both glue and nails to insure rigidity, the
next thing will be to saw a segment off
the front of frame just half an inch deep.
Lay this half-inch shallow frame aside and
on the front of the threc-inch deep por-
tion of the frame proceed to stretch and
tack the baffle cloth. This cloth, when
tightly stretched and tacked on the frame
with No. 2 tacks. is painted (“doped” we
call it) with airplane dope such as was
used in the making of airplane loud
speakers two yecars ago. Do not use
lacquer dope. as it usually sets too stiff
and contracts rather severely.

The making of the cone will, at first
glance, look like a simple job indeed. As
a matter of fact, it is not what you might
call a difficult task. but one must take
pains if an evenly balanced cone is to
result, with a perfectly fitting apex. The
fit of the apex is everything. Don’t for-
get that. Its angle must agree with the
angle of the cone. On this demand being
properly met will depend largely the char-
acter of the tonc you will get. An ill-
fitting apex will mean distorted music.
The angle of the apex should be as near
125 degrees as possible for best results,
and the underpart of the nut which goes
on the apex bolt should be beveled, so
that it will fit snugly into the apex. If
there be no bevel, the edge of nut will
tend to spread the apex angle when you
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screw the nut down tightly, resulting in
an unnatural strain. Be sure that the
apex is accurately centered in the cone
before tightening it permanently. The
bolt must not lean to one side even in the
slightest degrce. Only by being precise
in such details will best results be se-
cured. If you fail to get tip-top results,
you will have only yourself to blame.

Now as to the cone itself. The choice
of material is limited. If one is to get a
clean, firm tone, the standard cone paper
popular about three years ago will not be
A-No. 1. There is, however, a very good
material known as artist’s Bristol board,
two-ply. The natural finish is the best,
not the glossy finish, although either may
be used. Ask for Bainbridge's or Rey-
nolds’. It is usually obtainable at any
artists’ materials counter and will cost
you only around thirty cents for a sheet
measuring twenty by thirty inches. If you
have never rolled a cone before, it would
be well for you to experiment on a piece
of heavy brown wrapping paper or a side
cut from a cardboard suit box. It is
likely that some of you may get an apex
slightly different in degree of angle, which
possibility precludes the writer giving uni-
versally applicable data on cone measure-
ments. He will, however, give the meas-
urement of the cone used by himself, and
cach experimenter can make his own slight
variations in fitting the apex, if necessary.
Draw a circle on your material measuring
thirteen and one-half inches across (di-
ameter). As few of vou will have a pair
of compasses large enough to inscribe this
size circle, take a strip of cardboard eight
inches long and half an inch wide. Punch
a hole at extreme end with an ice pick;
then, seven inches away at other end of
strip, punch another hole. Through the
first hole put the point of the ice pick
and hold it at center of conc paper on a
table, put point of a lead pencil through
hole at other end of cardboard strip and
inscribe the desired circle. Having cut
around edge of circle with a pair of scis-
sors, find which way the paper rolls the
easiest, which will be the way the grain
runs. From the center hole of the circle,
right through to the edge. make a clean
cut the way of the grain. By thus cutting
along the grain the cone will roll more
readily into a well formed shape.

Now examine Fig. 8 very carefully and
draw pencil lines on the paper to guide
vou in cutting out the V-shaped piece cor-
rectly. To decide just how much overlap
to allow for gluing, roll the cone into
shape on a table top and while keeping
the seam in place with left hand, put one
of the apex shields into cone and see if it
fits snugly. If it does not, contract or
expand the angle of cone until it seems
all right. then with a pencil draw a line
on the cone to show just how much the
overlap is, cut out the V piece and allow
no more than a quarter of an inch for the
gluing margin. When you glue the seam
of the finished Bristol board cone, use a
light application of hot glue no thicker
than ordinary cream, pressing the joint

(Continued on page 951)
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thoroughly and repeatedly from end to
end until it adheres. If you rush this
part of the job you may find that the
joint will force itself open at spots. Hold it
down until it sticks thoroughly and makes
a perfect joint, particularly up necar the
apex.

Now to make the necessary hole for
the apex bolt. Around the pointed apex
of the cone, draw a pencil circle that will
be approximately three-eighths of an inch
across, then, with the corner of a Gem
razor blade, or any other, start cutting
around the circle a bit at a time. Don't
try to slice the whole top off, like taking
the top off a boiled egg. It can't be done
neatly. Having cut the hole nice and
level (not lopsided, remember), put on
the apex shields (one inside and one out-
side) and the bolt and nut. The bolt
goes in from the outside of cone and the
nut, of course. inside. Before tightening
up the nut very firmly be sure that the
apex is accurately centered, so that the
bolt stands up straight. If it leans to
one side at all, you will have trouble when
vou come to insert the vibrating wire of
the magnetic unit. If this wire does not
enter the bolt easily and freely when
unit is placed in its correct position, there
will be constriction and impaired tone
quality.

Cloth Baffle

To return to the matter of the cloth
baffle. Tack the cloth on the frame with
No. 2 flat-head tacks placed approxi-
mately half an inch apart. Keep the
cloth taut, without any pucker or wrinkle.
Get a half pint can of airplane dope and
a flat, medium soft paint brush two inches
wide. Apply the dope freely and rapidly
over areas of six inches or so at a time
until you have worked over the entire
surface. Brush the first coat (inside and
out) well into the cloth and let it dry for
twenty minutes or so. Then repeat the
process. Let this dry half an hour or
more and test by tapping the cloth with
the fingers. If it is tight and resonant,
like a drum, do not add more dope. This
can be done (should it seem desirable)
after you have attached cone and unit and
tried out the speaker on your set. If
vou think results are good. leave well
enough alone—unless you want to experi-
ment. Remember, the cone can be re-
moved without damage, the cloth taken
off and another substituted, if desired.

We can now go about attaching the
cone to the cloth baffle. Lay speaker
frame face down on a table and place
cone inside, the circle of it resting on the
cloth, apex up. With magnetic unit at-
tached to its holding stick (as shown in
Fig. 6) place the end of unit wire in the
cone apex bolt. see that cone is centered
correctly on the cloth. then screw the
unit stick, with its attached unit, to the
wood block on baseboard. With cone
centered on baffle and unit stick in proper
place on block. move unit up or down
stick until everything is centered, then
tighten the two bo'ts and nuts in the re-
* taining strut and anchor the unit in this

setting. Now take hold of the cone apex
and press down gently so that rim of cone
touches the cloth all the way round.
Retain it in this position by tightening
the little setscrew in the apex bolt so that
it grips the unit wire. Using a tube of
either Dupont’s or Collin's transparent
cement, squeeze a ribbon of cement along
edge of cone where it touches the cloth,
This will set hard enough to use after two
hours, but it will not become thoroughly
hard for twelve hours, and the cone will
not sound at its very best until then.

All that now remains to be done is to
draw a circle with a pair of compasses
on front of cloth. Let this circle be an
inch smaller than the circle of the cone.
Then take a safety razor blade and cut
out the cloth along the line of this circle,
thus revealing the interior of cone. The
speaker may now be tried out.

And now for the reason we sawed off
the half-inch section from the front of
wood frame. We now put this section
back in its original place on the main
frame, attaching it with six one-inch. flat-
head screws. with the heads countersunk.
In this way wc conceal the tacks around
edge of cloth baflle. But that is not the
real reason. The detachable section was
primarily designed for the purpose of
keeping the ornamental front covering, or
grille, from resting on the sensitive doped
baffle cloth. thus avoiding any dampening
of the vibrations—an important consider-
ation.

Painting the Frame

The wood frame may be painted with
black brushing lacquer. which the writer
has found to be more satisfactory than
any other type of finish for all ordinary
use, and much less trouble and expense
than staining and polishing.

To make a really first-class job. the
half-inch deep section ought to be sawed
off with a circular machine saw. For
those. however. who have no such facility
in their neighborhood, the frame may be
left in one piece, and instead of using an
ornamental silk covering. or grille. over
face of speaker. they may paint the front
of cloth baffle with Woolworth’s ten-cent
brushing lacquer (black) and cover up
the cloth tacks with some kind of wood
moulding, either just plain strips or
something on the order of picture mould-
ing. The Woolworth kind of brushing
lacquer is not the type advised against at
the beginning of this article and may be
used with impunity if not used too co-
piously.

One final word of advice: For the first
two or three weeks, release the small set-
screw in the apex every other day or so
for just a moment and then tighten up
again. This will relieve any undesirable
pull on the unit vibrating wire due to any
contraction of cement or dope likelv to
occur during the first week or two. Also
be sure that vour set. vour batteries and
your tubes are all in good condition be-
fore testing out this speaker. Then you
will surely get the excellent results guar-
anteed.
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MEN WANTED

20 to 35 years old

e

Free

Broadcasting

Television See how easy

“Talkies” to learn

Manufacturing S .

Servi ee how quickly you can
CoyIcE get ready for well-paid

Sales positions in fastest grow-

Auto-Radio ing, most prosperous in-

Aviation dustry.

Big demand right now
from employers for broadcast operators, test-
ers.inspectors, service-men, designers, installers,
and “trouble-shooters”.

$40 to $75 a week—and more!

With free radio lesson we'll send you our amaz-
ing combined training and employment agree-
ment—good for help in securing a beginner’s
job when you're only half way through. Guar-
antees you help in finding a_ position, satis-
factory in salary, after you finish, or money
refunded.

A World of Opportunities
to Choose From

Rockefeller is building a $500,000,000.00 “radio
center” in New York. 20,000 movie theaters
have gone “talkie”. Auto-radio is selling like
wild-fire. Midget sets are selling at rate of
10,000 a day! Aviation, television, servicing,
sales—all these mean highly paid jobs and
plenty of them. All you need to get one is the
kind of training we give you, backed by a real
placement service.

Lesson FREE!

Mail Coupon
for free radio lesson and
book of thrilling facts
about this wonder-industry
and how to “break in.”

American School

Dept. R-480, Drexel Ave. &
58th St., Chicago

RADIO TESTER
GIVEN

$20.00 set analyzer
and trouble -shoot-
ing job-ticketsa part
of this training with-
out extra charge.

THE AMERICAN SCHOOL .
Dept.R-480, Drexel Ave. & 58th St., Chicago

Please send without cost or obligation, free radio lesson

and job ticket and radio bulletin.

NOME o e eeceeccecceeeacameeaan Age .. __._
&b I GoooencoEE006600 GOE0HE00008006E00EE0000
(N cooncoooooottsoootanaooac0 N7 17 .

—  —=Z3,  REGULAR
z - — WHOLE
l | TRADE
Nationnlly ised. d radio mers
chandise. including the sensutional bonded
IAVAVETTE ALl ELECTRIC RADIO
| RFCEIVER, with_tone cantrol. ~ Write st
once for FREE 1931 Radio Bargnin Cata-
| Yog, showing coniplete selection. Don't buy until

| won nee this wondey catalog!
i // | WHOLESALE RADIO SERVICE CO.
s T K~ Dept. D-12; 38 Vesey St., New York
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—RACON PRODUCTS—

FOR SOUND REPRODUCTION/
«.es..... ARE UNSURPASSABLE"*

TRUMPET HORN
({llustrated)

Bell 22 inehes round, lenglh 40 inches.
with cast aluminum ferrule and suspension un.‘
For I'ubiic Address and all Qutdoor use
Lorn has heen perfected afler years of
research in Racon Luaboratories.  Will withs
weather comditions. Requires no wph

sexuemg after llell\‘\ ruinstorng. .
for one year. Prices slightly lll"l)el thu
horns,

Racon horns and units are covered by U. S.
Patents Nos. 1.507,711, 1,501,032, 1.577,270,
73,217, 73,218, I,/22.44B. I.7II.5I4 1,781,489 |

Write for Catalog Coutatning Comnplete Line

RACON ELECTRIC CO., INC.
The largest horn speaker wmnnufacturcss in the world
18 WASHINGTON PLACE, NEW YORK
England and Canada

SPEAKER
CHASS|g

f Taentical
l Il used in
Model 10013 and 103

chassis  as
R. C. A

I maxnetic speakers. Note

Il bullt-in output trans-
t'om)er-—huz:e magnet—

Bl selt vatiling metal hous

= ing.  Delivers great
Al volume without rattling
[Zh ‘W or distortion! 97 ui-

ameter —4%"” deep.
SET ANALYZER—TUBE TESTER

Resembles in appearance and con
struction most expensive and most

y Pri claborate testers. Tests  (push-
QUEITLCE, hmtnn pnmmle) 0-7, 0-130v. A.C.:
b 514 20, 0-100 D.(:. mills.; 0-10. 0-50,
-' 00, D C. Volts. Tests all type
tul)c: Complete wlth continnity

test ecables, other test leads, rhps
3 leatherctte ecase 736” x 0”7 1 3”7
e O SURPLUS CORP.
D 56 N. Vesey St. New York!

SERVICEMEN

$ 1 Books

By Johin ¥, Rider
PRACTICAL TESTING SYSTEMS

A compilation of 84 different subjects velut-
ing to fests am! 1estine systems of interest
to Servicemen, Lngineerz and Iixperiment-
crs. 147 pages, 99 illustrations.  Printed.
Bound in stiff eanvas cover.  Gold letters.

The New 1931 Trouble Shooters Man
ual, approximately 800 pages, will be $5
ready about March 15th. ... ... .

Practical Radio Repairing Hints
A thorough and comprehensive diseussion of
practieal radio repairing. Madern, up-to-date.
270 pages, 6 x 9. I'rinted. Boumd in stitt
cianvas cover. 206 illustyations.

‘ These books are sold with a money-bdack guarantecs

RADIO TREATISE CO., INC.
1440 Broadway, New York City

¥
®BETTER AMPLIFYING

EQUIPMENT
OSPECIAL. MATCHING
TRANSFORMERS

SFERRANTT, Inc. 82 Vst 24 st

MASON, FENWICK & LAWRENCE

New York City Washington, D. C.
Established 70 years. Send sketches.
Electrical, Acronautical, Refrigeration and Chemiral
Inventfons carefully handled. Iractiee hefore tha

8. Courts and the Tatent OMce. Promnt and
careful service. Write us. DProtect your inventions.

TRADE MARKS REGISTERED

Rapio NEws rvor Arrin, 1951

A Volt Ohmmeter

(Continued from page 915)

Clean off the meter glass thoroughly
with the breath and a tuft of cotton and
with a crow quill pen make a mark with
india ink directly over the 3.75-volt di-
vision and mark this as 1, signifying
“1,000.” (See scale A in the accompany-
ing photograph.)

Now assume various values of r such
as 500, 1.000, 1,500, 2,000, 2,500, 3,000,
3,500, 4,000, 5.000, 10,000, 20,000, 30,000,
40,000. 60,000, 80,000, 100,000, and cal-
culate the corresponding voltage readings
that would be obtained were the test
prods placed on the terminals of such
resistances.  Make the corresponding
marks on the top of the glass directly
over the point on the scale. In the photo-
graph, Fig. 13, the lettering falls directly
over the scale lettering and in photograph-
ing cannot be easily seecn. However, only
the numbers 1, 2, 3, 4, 5, 10, 20, 40, are
placed on the glass, the rest of the inter-
mediate calculations being remembered
from a knowledge of the above values of
r assumed. The other markings in be-
tween may be estimated by the eye
closely enough and inserted if desired.

The limits of scale A are from O to
100,000 ohms, but the upper limits have
to be very carefully estimated and read.
To magnify the readings somewhat, when
the resistance is well known to be above
15,000 to 20.000 ohms, a 22-volt battery
is used, but only 18 velts are tapped into
use. This is because 18 is exactly 4 times
414 volts. The reading with this battery
will be just four times the volts read with
the 4V4-volt battery. It is possible to go
through and calibrate the scale again as in
scale B, which it is seen goes from 13,000
ohms to 500.000 ohms. In this casc the
value to be used for A in the formula is
138 instead of 472 and it is apparent that
no new calculations need be made, since
all that is necessary is to multiply the
4YV4-volt readings by 4 to get the 18-volt
battery readings.

In using the B scale much caution
must be used to see that not less than
13,000 ohms is ever allowed to come be-
tween the test prods, for the meter will go
oif the scale and possibly burn out. This
latter scale is not to be recommended
unless the serviceman is well experienced
and not apt to bc absent-minded. The
4V5-volt scale does very well in prac-
tlmlly all service work.

Some pointers that are to be noted as
additional conveniences are the use of
pins that are cut off and hooked over in
a short hook to keep them from pulling
out and then inserted in the hole of the
binding post and the binding head turned
tightly and permanently down. All the
binding posts are equipped in this manner
as shown at D. The spade lugs of the
accessories are then equipped with the
bulldog clips shown at E and F which
have been insulated with rubber tape.

There are many advantages in this de-
sign. The clips spin on the pin heads if
the leads become twisted, thereby avoid-
ing kinks in the leads. The heavy spring
working on such a small point of contact
on the pin insures high contact pressure
at all times. The speed of hooking up
the apparatus from post to post to make
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different tests is incomparable. It is a
great time saver and saves the binding
posts. To make external hook-ups to the
set, or in making any temporary hook-ups
to anything, a dozen extra lengths of hook-
up wire are equipped as the coil shown at
G. These save much time in making test
hook-ups since clipping is ail that is nec-
essary. and if more than one length is
necessary, two may be clipped together
to get any desired length. Some about a
foot in length and others about 3 feet in
length are a good assortment.

The test prods themselves were greatly
improved by cutting off the nibs, drilling
the remaining portion to the size of a
“soft” phonograph needle, inserting such a
needle and soldering in place, the finished
job appearing as at C. The needles
should be cleaned with emery or fine
sandpaper after soldering. These are
very useful in prodding insulation that
would otherwise need to be cut to permit a
test.

As a final note, keep the fingers off the
ohmmeter glass, and clean with a brush.
Dusting will be all that is necessary, and
the calibration will last with very little
repair being necessary.

V. V. Gux~sortey, St. Paul, Minn.

Some Pick-up
Characteristics
(Continued from page 948)

actuate at full capacity the standard am-
plifier. The amount of audio amplifica-
tion available in many modern radio sets
is comparatively small. This requires the
use of a sizable armature and of a pow-
erful magnetic field. The sizable arma-
ture means heavy resonance within the
musical band, and this in turn entails con-
siderable damping. which in turn means
stiffness. The stiffness in its turn entails
a certain weight of pick-up head. to give
the inertia necessary to resist vibration.
And the stifiness and weight are the fac-
tors which tend to wear out the fragile
record.

So the pick-up designer is hard put to
it to gain the required output and at the
same time spare the records. As a matter
of fact the modern pick-up is much easier
on the records than the old sound box
used to be. And still we are getting
voltage enough for most amplitiers. The
most obvious way to improvement lies
in more efficient coupling of the pick-up
to the amplifier. This means either very
high impedance pick-ups and careful
shielding, or the use of the best possible
coupling transformers. With a reduction
in the output demands upon the pick-up,
we can lighten up the armature, shove
the resonance point up out of the musical
band, eliminate damping, improve the
tone quality, and further reduce the wear
upon the records. These are the im-
provements which the future should
bring us.
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Grand Island Monitor Would Be DX Paradise
By Martin Codel

MERICA’S magnificent new “police-
man of the air,” the constant-fre-
quency radio monitoring station recently
erected by the Radio Division of the De-
partment of Commerce near Grand
Island, Ncb,, is standing idle while traffic
congestion grows more acute every day
along the invisible roadways of the ether.
Although the federal government has
expended about $230.000 to build the
station, which represents probably the
most sensitive “radio cars” in the world,
it has thus far failed to appropriate the
$100.000 or so necessary to man the sta-
tion with adequate radio engincering per-
sonnel. Members of Congress, like Sen-
ators Dill and Norris. who have visited
the station and expressed themselves as
greatly impressed by its purpose, are
bending their efforts to sccure the mwuch-
nceded moncys.

Engineers Needed

Thirty-six trained engineers are nceded
to enable radio’s super-trathc cop to fur-
nish “stop-go’ instructions to radio sta-
tions in America and the rest of the world
by standing continuous 24-hour watches
to measurc their signals. Only six are
available, and they are finding little time
away from their routine duties at the
plant {o attend the complicated apparatus
of this receiving system.

The vast network of antennas, covering
the better part of 30 acres in the midst
of a sparsely inhabited prairie and lo-
cated near the exact geographical center
of the United States. is capable of re-
ceiving radio signals over the whole
range of useful frequencies between 10
and 60.000 kilocycles (30.000 to 3
meters). There 1s hardly a radio station
in the world with substantial power,
whether it is broadcasting hy voice or
telegraph code, that cannot be tuned in at
Grand Island.

Results of Tests

Tests alrcady conducted have brought
in stations on all the continents. includ-
ing speech and music being broadcast on
long. intermediate and short waves from
England, France, Germany, Russia. Japan
and Java. By certain manipulations of
the antennas, it is possible even to discern
at least the call letters of low and medium
power stations all over North America
which are being badly heterodyned be-
cause their wavelengths are so crowded.
Grand Island would be a veritable para-
dise for the DX or distance-hunting
radio fan, if that were its purpose. But
its real purpose is much more serious than
mere plav.

Designed by S. W. Edwards, former
federal radio supervisor at Detroit. and
huilt under his direction, the Grand
Island monitoring station was installed to
enable the federal authorities to measure
frequencies against precision standards
established by the U. S. Bureau of Stand-
ards in collaboration with other coun-
tries; that is, its kighlv sensitive appara-
tus is designed to determine whether

radio stations are operating on their as-
signed wavelengths.

Broadcasting, ship, aviation, military,
police and in fact any stations on the air
that are within tuning range can have
their “‘bearings” taken at Grand Island
to learn whether they are operating up to
standard,  The apparatus at Grand
Island is so sensitive that its measure-
ments are precise to within one part in
one million. This knowledge is particu-
larly important in view of the interna-
tional uses of radio waves, the interfer-
ence that prevails betwen many national
services and the utter necessity of main-
taining order on both domestic and in-
ternational radio channels—subjects that
have led to previous international treaties
and that will lead to the revision of those
treaties at Madrid in 1932.

First Accurate Checking Method

“This is the first efficient method that
has ever been devised to let us know
whether stations are on their wavelengths,”
said Senator Dill. following his visit at
Grand Island. “There isn’t anything any-
where in the world like it. The station is

important to other countries as well as |

to the United States. I regard it as one
of the greatest technical steps ever taken
toward improving the conditions prevail-
ing in the ether, which everyone knows
are bad.”

Senator Dill has introduced a bill ap-
priating $55.000 for two more buildings
and the acquisition of more land for the
vast antenna system. He wants the
money for the personnel of the station
made available, at once, also. Otherwise
it will continue to stand idle. or at least
partly idle, until Congress mects again.
As matters stand now. it is as though the
government had ordered the finest auto-
mobile ever made. and then denied its
employees the funds needed to purchase
gasoline with which to run that car.

A Simple But Efficient
Ohmmeter
(Continued from page 915)

meter.
V—Jewell or Weston 0-3-30 voltmeter
(see text).
B—One 4J;-volt “C
volt “B" battery.
Bakelite panel 77 x 10”7 x 3/16” (with
walnut face).
Janmes H. MiLLs, South Haven, Mich.

and one small 45-

Recording Rehearsals

To enable artists to hear themselves as
other would heir them on the radio. Sta-
tion WGY, Schenectady, has installed a
film sound recorder on which auditions
and rehearsals are recorded. When the
film is reproduced through a loud speaker,
the performance is heard precisely as
though it were broadcast.
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usFREESONATOR,,

Sharp Tuning
Distance and Power

| —the Reesonator is not new—it is an instru-
NO ment whirh has been on the market for over
three years aml we huave over 40.000 satisfled
customers thruout the United States, Canada; in faet,
the Iteesouator is in use thrueut the entire worid. Its
prineiple iz used in most high powered. modern sets of
today. The Neesonatar ‘will inerease the selectivity and
power of your marhine to the equivalent of two ‘e.\'tm
tuhes, The liecsonator will enable you to play distant
stations wilh unce solume, that were barely audible
without it. Jt is counected across aerial and ground
wires. and ean he done by anyene without tools in a
minute. The Reesonator is only recommended for sets
having an untuned anterna or floating tube. such as:
Atwater Ient mmlels 20, 32, 35 87, 38, 48 and 49;
Radiola madels 16, 17. 18, 33, 51 and 333; Crosley
Ramdhox  and  Jewelbax and most madels  tn Vietor.
Temple. Silver-Murshall, Ceneral Electrie, Westinghouse,
Apex vadias and many ofhers.

F. & H. CAPACITY AERIAL

Price $1 -25 Complete 4

Every Instrument Tested on Actual 1000 Mile Reception

The I. & i1 Capaeity Aevial Eliminator has the capacity
of the average 7 aerial G0 feet high. It increases
selertivity amd full reception en beth lacal and long dis-
tinee stations ad is absolutely Euaranteed. It eliminates
imsixhtly poles. suy wires, mutilation of woedwork. etc.
I does not eannert to the lixit soeket and renuires no
cwrrent far aperation.  Enalbles set to be moved into dif-
ferent  romms with  prietiealiy ne  ineunvenience. We
prediet this type of aerial will he used practieally entire-
iy in the future, Installed in a minute's time by anyone.
LRetwrn in theee days if not satisfied.

8,000 dealers ondle ooy line, Dealers! Over 80 lead-
ing jobbers carry thiz line; or order sample direct.

ITEMS SHIPPED POSTPAID

Name

........................... cesernenaspoas

State coievvecenenen

Inclosed find [0 eheek 0 M. 0. for $.u.evinses l
or seml . Q. 1. items cheeked, under three-day |
trial money-bavk amrantee, I

0O REESONATOR
= 1. & H. Capaelly Aerial Fliminator |
m O Deulers’ i l
.

F. & H. RADIO LABORATORIES

» FARGO, N.

1
Literature prapusition

DAK., Dept. N

e ey

R DEAL_ERS AND SERVICEMEN ¢
L

Standardize on
METALLIZED

RESISTORS
T'ermanent Heplacement—Aceurate—Guaranteed
Write for deseriptive catalogue "N’
LYNCH MFG. CO. INC., (775 B'way, M. Y.l

l For

" fderate? rehaser

20 Hudson Street New York City,



www.americanradiohistory.com

" — et
SHORT WAVE [
WITH YOUR PRESENT RADIO

o) \ -.
“THE SUBMARINER” |

Short wave roception from all purts of the world s enioyed

by muny users of “Submuriners.

No need to buy n special sliort wnve recciver. ns the “‘Sub-
mariner,” attaghed to your receiver i 1 few scconds. will bring
in reception for only a [raction of the cost.

Submariners” are uvailable designed for oneration with each
type of recciver, They are priced from $17.50 to $27.50, with

xed wave band of 19-50 meters, or interchanceable cuils of 13-
143 meters. The “J*' feature, an exclusive “"Bubmariner” achieves i
ment, enables you to get sng,erior results with ull of the newest

receivers. ‘The models JAT 19-50 mieters, nt $22.50, or the
JIA7Y, 13-145 moters, at $27.50, have » tremendous wallop when
attached to the

NEW SCREEN GRID SUPER-HETERODYNE
receivera.
ORDER TO-DAY

Sent postpaid wpon receipt of price, or C. O. D. if $1.00 aceom-
Panies order. Foreign—Cash with order.

J-M-P MANUFACTURING CO., INC,
3417 Fond du Lac Ave, Milwaukee, Wis,, US A_

SOLDER LIKE
A PROFESSIONAL

E s'ihcﬂmo‘:]’lmim‘-1

Reg. U. S. Pat. Off.

3" Every radio worker — amateur or
Es professional — needs this iron. A
high grade 85-watt tool at a mod-

erate price. Plugs in any current;
heats quickly; stays hot! Same
features as the famous ‘‘Ksico’ Heavy Duty
types uged by U. S. Narvy and leading ralio
mfrs. Replaceable forgzed copper tip; grade
A nickel chrome heatimg element; heat

1 insulated handle, dark mahexany. Length
13% In.: wt. 1 Wby 6 ft. cord. complete,
$2.75. 8cnd to us dircct if your dealer
can’y supply you.

Electric Soldering Iron Co., 135 W. 17th St., New York, N. Y.
e e T T e T—

P Tclegrap

S
-\fq"q;‘l \ﬁ.ﬁ ~ Morse or Lontinent i
'ﬁ?‘ Step into this interesting—une
{5\ crowded—HIGHLY PAID
N 4
Code,

Profession. Become a trained
operator in Morse or Radio
easily, quickly, at home, with

TELEPLEX, the Master Teacher. Used by
the U. S. Government and leading schools.

Write for Folder B-4 =
TELEPLEX CO: ik y
76 Cortlandt St., New York, N. Y.

Learn AT HOME
With

The CROSLEY

ROAMIIO

AUTOMOBILE RADIO
RECEIVING SET /7744744

MILLION PARTS

Rep! ts for Fresl Freed - Fismann,
Earl, etc.. sets. TFreshman Volume Control
Model N (250 job), if you send in your (e-
fective Volume Control 1

If you don’t send it in eons 135

Replacement r.f. collS +ivuuivrarenun.n.. each .35

Grid suppressors. 230. 400, 500, 600 ohm...doz. 1.00

EXPERIMENTERS RADIO SHOP
129 West Street, N. Y, C, Price List Just Out

g |
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| Brass Pounding on the Pan-Am Trail

(Continued from page 887)

doublet. The plate potential is full wave
rectified. The receiver is similar to that
used in the flying equipment.

Both aircraft and ground stations oper-
ate on the aircraft frequencies assigned
by the Federal Radio Commission. Traf-
fic is generally cleared on the 5650 k-c
band. When interference is experienced
a shift may be made to 6400 k-c, and for
long daylight distances the 9400 k-c band
is employed. These frequencies provide
consistent daylight communication up to
3500 miles. On the 54-meter band, the
planes can be depended upon for a re-
liable daylight range of 800 miles.

Direction-finding A pparatus

Direction-finding apparatus has been
developed employing directional antennas
both on land and on the planes. The

larger planes carry loops. while the pilots
on all planes may avail themselves of the

The transmitter in a Sikorsky
plane

bearings transmitted from the ground.
The lower aircraft frequencies are used
for d-f work.

Radio operators have excellent posi-
tions. Their salaries are good. their em-
ployers reasonable and the work. particu-
larly on the planes, is most fascinating.
The operators are competent to a high
degree. They hold first grade commer-
cial licenses. or better, and are good for
thirty words a minute clean copy.

It is some time since we worked a Pan
Am station, but it is doubtful if we shall
ever forget the occasion of our last QSO.
This was on the return flight of the ill-
. fated “Pilot Radio” from South Amer-

www americanradiohictorv com

ica, when the motor conked north of
Cuba and forty miles from the nearest
land. ‘The story of our SOS and the as-
sistance rendered by the Pan American

The receiver and operator’s table
in the Sikorsky “Creole”

station CMM, at Bayamo, was told in
the last issue of Rap10 NEws,

This company is taking full advantage
of the possibilities of aircraft radio. and
in so doing it is making genuine contribu-
tions not merely to the development of
aircraft radio apparatus but to the gen-
eral promotion of air transportation,

Hospital Headphones Replaced
by “Talking Pillow”

Description: 1t is not often that a
radically new device presents itself even
in such a rapidly advancing field as radio.
The talking pillow shown here seems to
be one of the exceptions to the rule. In
hospitals radio has been found invaluable
in helping patients to pass the time. but.
particularly in wards, the use of head-
phones has been imperative because of
the disturbance to others that might be
caused by a loud speaker in operation.
But to one who has worn headphones for

any length of time no explanation of

their discomforts will be needed. This
pillow is of soft sponge rubber with a
reproducing unit concealed in its depths
in such a way that the programs are
clearly audible to the person using the
pillow and to that person only. Tt is
equipped with an extension cord for con-
nection to the radio set or other source
of programs.

Usages: As a substitute for headphones
to eliminate the discomfort which ac-
companies the wearing of this type of re-
producer for any length of time.

Maker: RCA-Victor Company, Inc.,
Camden, N. J.
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Testing the New Circuit

SERVICEMEN-DEALERS
You need this Book /

(Continued from page 891)

| enough to be received without any audio-

frequency amplification such an arrange- ELLS how to service any
ment simplifies the apparatus. If, how-‘ and all sets with a mere
Tallest Hotel ever, an audio-frequency amplifier is used

in the World a simple correction circuit must be in- handful of CENTRALAB Vol-
serted between the second detector and ume Controls. 22 volume con-

the first audio tube. This is shown in trol ci : 6 .
46 Stories Figure 3. The second detector is re- e el e

High | sistance-capacity coupled to the first covers hundreds of sets.
) | | § The only book of its kind ever
Chicago’s : Y

published. Send at once.

MORBRONI Centralab

Corner Madison and Clark Sts. ‘

The Morrison Hotel is closest in the
city to stores, oftiees, theatres and
railroad stations, Al rooms are out-
side with bath, running fce water,
bed-head lamp and Scrvidor.

1,950 Rooms—$2.50 Up

Write or Wire for Reservations

922 Keefe Ave.

- A laboratory model of the Stenode
G EAR S i for broadcast reception '

In stock—immediate delivery 922 Keefe Ave.. Milwaukee, Wis.

(Elh s AR e ) ) . _lere 15 Ze. Send me new VOLUME CONTROL

BE vulleys, ete. A complete line is audio tube, the coupling condenser being GUIDE.

L rried I oo pecial zoars o any | Made much smaller than the conventional
kind, ' Send us your blue-prints and | yglye so that the amplification of the
C}_\l\‘rl(e for gam.: ‘:«6;&5 lower frequencies is enormously reduced.

ICAGO GEA R A

16 koo Blvd,, Chicago,n, | This simple arrangement will enable the

| receiver to be used for 'phone work. al-
though it may be found necessary to in-

crease the audio-frequency amplification

In SCIENCE AND slightly. This correction circuit, it should
INVENTION be noted, may not be found necessary if

only code signals are to be received and

CENTRAL RADIO LAB.

. he fr o i
For April | the frequency f the heterodyne note is
kept fairly high, say two thousand cycles.

Whe Said—*“No More Gold Rushes”?— g g
Orville . Kneen tells us all about that The above, howevcr,. 1s.only ,a brief
ever fascinating «uest of man—the search outline of some of the circuits which may
for Gold, and explains its economic im: be employed to design a Stenode receiver

portance.

for use on the amateur bands. To ex-

My Wireless Memories_and Inventlons— | | opiment on such receivers is fascinating

for the past fifty years Sir Ambrose Flem.

mgd Ila?. been plngt_clccnicalhengigeeriln.g because of the \rirgin field of experimen-
and radio experimenting . . . here arc his |
inpressions of the pcople hc worked with tal work fO}‘ thf: amateur when new fﬂCtS
and the products he invented. about the circuit may be brought to light.

Canned Sunshine for Live Stock—Gene A.
Day presents a fascinating tale of scientilic
achicvement in irradiating goats, cows and

poultry. ——
When the Earth Quakes--Just what hap- | BU LT

cns when the carth trembles and quakes?
he Rev. Joseph Lynch. of the Seismic
Station, Fordham University, tells you.

RAD IO Send 10c for This
Urges New SOS Waves Helpful Book

%trunlz Man Tl}lcksl Whicl}: You an Do— ORTY-EIGIIT pages of valuable
t's how you do the trick, says oSeymour " . g
.\.sl')a\'ids{)n. who lets you in on scveral radio  information. including a

An international regulation reserving a

R e h " . complete deseription of the remark-
of the vaudeville strong man’s stunts. block of high frequencies (short waves) able ~11§0-31"  Custom-Built Radio.
m:g%?c‘size:tis;iaglzﬁes:;? c,‘z:gﬁ"ﬁiﬁf‘;‘,‘: for SOS calls is urged by Capt. S. C. Contains 37 illustrations. graphs and
s S . &
life and e e vt e ‘HOOQC‘I‘. director of U. S. Naval Commu- charts, with a handsome gravure
just how. nications. who points out that the pres- fﬂS‘L‘l‘t'qml t‘*_*:’_lm'l-*. nntd Cbapt&*:si on
rll°w th)u C'"" phomg"(’)‘:t h“:xelinst‘\.’?; ent distress frequency of 500 kilocycles l:::u::‘.-.\\‘iri(;glugt‘ul):ncf!!:\':j:cterlsstigcl;'
bt d astronomer: ‘erna . . > . 4 N
})l:tl;‘;::dwﬁlotor, for the motorboat en- (600 meters) is often l{ladequate qver amplifiers, sound installations, micro-
thusiast; Taking Care ef Your Car, for the vast expanses of water like the Pacific, phones, cte.

mutorist; Try These in Your Own Work=

shop, and For the Home Machinist. [ Indian and South Atl;lr}tic oceans. The g\glr\url?dfsfi] ‘m?gkgrl,v:r:ag;; ?)rf 1:1:?;
3 N . 3 sstotial, H
Radio Equipped Toy Balloons to Aid Aviae .JOO klloc-\.de f!'cquency . dgyhght range hetpfl boolk at the special price, 10c.
tors—How the army uses toy baltoons for de- is about 500 miles and at mght it carries Uxe eoupon in ordering.
termining wind variations at high altitudes. perhaps 2.000 miles Ships in distress PR
P ’ - ! P
Behind the Scenes of a l:lati;z)n(\!viidefBroad- are sometimes farther than that from HAMMARLUND- i
Y ;] . =
cast, and What's New in Radio, for 4% | [ other ships or from land stations and | ROBERTS, Inc. PR o
3 5 5 g o8y
Several How to Make Its, Including: New hence in danger of having their SOS sig- | 424.438 W, 33rd St. -7 « o
Tools You Can [Easlly Make: An " Indian nals go unheard. according to Capt. | New York /,’ L, TN g .
Tent ight; g Saw for our orke g g D2 o oo
shep; A Mechanical Trainer in which you Hooper.  Periodical watches should be P SN
can learn tosﬂy“ on, the ground: Experi- maintained on a set of high frequencics as //\\\'0‘?;156 I f\%\o"* -
ments with Sunlight. well as the present intermediate distress AT N e T
frequency, he maintains. RS 0 L GO N

www americanradiohictorv com
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must be included at the above rate.

Read Classified Advertising—It Pays

Advertisements in this section twenty-six cents a word for each insertion.
Cash should accompany all classified advertisements unless
placed by an accredited advertising agency. No advertisements for less than 10 words accepted,
Objectionable or misleading adverticements not accepted.
should reach us not later than lst of 2nd month preceding issue.

Name and address

Advertisements for these columns

Agents

Guaranteed Genuine Gold Leaf Letters anyone can put
on §tor¢ windnws. Large profits, enormous demuand. Free
sampies. Metallic Letter Co., 422 N. Clark, Chicago.

New, Vest Pocket Adding Machine —adds, subtraets like
$100 machines—costs only $2.50. Lixhtning tast. Gaar-
anteed accurate. Sells on sight to citices, stores, Lomes—
all who use fizures. More thun half profit. WWrite today
for FREE SAMPLE offer sl full details. Cleary, 303
‘West Monroc, Chicago, Dept. 17.
s DA L I il

Business Opportunities
FREE BOOK. Start little Mail Order
Haawil, 38-A, 74 Cortlandt Ntreet, New Yurk.

L ™ U L5 S R G S O~

Correspondence Courses

LIS A B U

Business.

g

Used correspondence school courses sold on repurchase
basis. Also rented and exchanged. Money-back guaran-
tee. Catalog free. (Courses bought.) Lee Mountain,
Pisgah, Alabama.

CORRESPONDENCE COURSES—sSold, Bourht, Fx-
chanked, Rented. Bargain Cataloguc Ifree. Hantling,
C-799 Broadway, New York.

R R A PRI U R AL T

Detectives

DETECTIVES. Work home or travel. Experience

unnecessary. T’artleulars free. Write George Wagoner,
2130-X DBroadway, N. Y.
v - — e D

For Inventors

INVENTIONS COMMERCIALIZED. Patented or un-
patented. Write Adum Fisher Mfg. Co.. 278 Enright,
St. Louls, Me.

G ———
Patent Attorneys

PATENTS-—\rite for Free Information. IIOW TO
OBTAIN A PATENT and RECORD OF INVENTION
—or send Drawing or 3Model! for Examination, Miller &
Miller, Patent Attorneys (former FPatent Office Ex-
aminers), 1006-D Woolworth Building, New York; 262
MeGill Builling, Washington, D. C.

PATENTS, TRADE MARKS—AIl cases submitted
given personal attention by u member of the firm. In-
formation and bogklet free. Lancaster, Allwine & Rom-
mel. 269 Ouray Building, Washington, D. C,

R S T G

PATENTS—Advice and booklet free.
ences.  Hest resultz.  Promptness aassured.
Watson . Coleman, Iatent Lawyer, 124 9th Street,
Washingten, D. C.

Highest refer-

Inventors--Should write for our Guide ook, “‘Haow to
Obtain a Patent.”” and Record of Inventlon Ilank. sent
Free.  Send model or sketch of inventions for our inspee-
tion and instructions free. Radio. Electrieal. Chemical,
Mechanical _and Trademark Esperts. Terms: Reasonable.
Victor J. Evans & Co., 922 Ninth. Washington, D. C.

T N ™

Radio

Earn $7 to $10 spare time
reivers.  (Na selling scheme.)
132 Essex St., Salem, Mass.

evenings servieing
Radio  Doctors,

re-
Ine.,
B

)

Song Poem Writers

SONGWRITERS! Advanre royalty payments, new
talking plcture song requirements, ete., fully explained
in our free instructive booklet, Write today. Sang poems
examined free. Newcomer Associates, 1474-VV Lroad-
way, New York.

COMPOSERS—VERSE OR MUSIC. DBrilliant op-
portunity.  Write at once. Van Buren, 2321 MeceClurg
Bldg., Chicago.

SUBMIT THEME SONG POEMS.

Hollywood Cem-
posers. Box 375 LX, Hollywood, [

Calit.

SONGWRITERS — I'vems — Melodies
Tommie Mulie, ERG3T06 Grand Ave., Chi

T A LN~ g

onpartunity.
a8,

T Y

Wireless

LEARN WIRELESS (Radio) and Morse Telegraphy.
School, oldest and laruest; endorsed by Telexraph., Radio,
Railway and Government officials.  Expenses low——ean
earn part. Catalog frec. Dodge's Institute, Cour St.,
Valparaiso, Ind.

Has
WITH AUTOMATIC

4, }CODE
7 S OMNIGRAPH

AT HOME

Heiped Thousands
To Better Pasilions
U. S. Govt. Depls., Colleges,
Scienlists. and Schools use it

THE OMNIGRAPH MFG. CO., 810 E, 39th St.. N-11, Brooklyn, N. Y.

RADIO > TELEGRAPHY

On_ Land, Ships, and Air—Your Career
Future is Secure. KKnow Code. The Auto-Omni-
graph teurhes vou easily and quickly. Learn by
Listening.  Madeis $15-§40. Catalog Free.

‘Button Rupture
Newest Way

Without Cruel
Pressure,

Sciene® now advists dis-
carding crucl steel springs,
filthy leg straps and other
ox-harness that severely press
against the rupture and prevent na-
ture from healing it. After thou-
sands of test cases a new method has
been perfected. It employs newest
Magic Dot. Entirely new and dif-
ferent. Jt anchors in a way that
atlows eireulatfon to heal where possible
and of cnurse permits the wearer to have
consistent freedom of movement In safety.
He can run, eough, bend, ete.

\ Mazie Dot weixhs less than an

X ounre. It comes to you on a menerous

Free Trial, by Aetual Wear, and if

you are not pleased. you have your

money baek. With it comes all needgyl

aecessories  to  allow  you to

abhandon  vour presen{ truss if

you so deride. T'sers often for-

get they are weariug Magic Dot.

FREE SAMPLE

3 Try te write this very hour

3 S0 2s not to forget jt. You will get

an cdueational hook and an interest-

inz sample of material free of all cost
or future obligation.

NEW SCIENCE INSTITUTE

1483 Clay St. Steubenville, Ohio !

.

In April
“AMAZING STORIES”

ACROSS THE Y¥OID, by Leslie F. Stone.
(A serial in 3 parts) Part I. Once more
this author comes forward with a tale of
rare value in the ficld of secientific fiction.
Many months ago, in her story, “Out of
the Void,” we got startling news from a
distant planet, of which we 0f the earth
had known nothing. Now, in this new,
novel-length serial. we get the thrilling
sequel, telling of the extraordinary ad-
ventures of the earth Dpeople, who had
gone buack with the strange visitor.

THE AMBIDEXTER, by David H. Keller,
M.D. Obvilously., even eminent surgeons
of international fame are not immune to
the tendency toward revenge How an-
olher famous surgeon, in his supreme hour
of need, trusts himself implicitly to this
world-known colleague, and with what
subtly  drastie results, is exquisitely told
in this extraordinary short story.

THE LAUGHING DEATH, by Stephen G.
Hale. If an atom contains an almost
limitless amount of energy, which, under
the proper control, would yield enormous
eonstructive power, what devastating de-
struetion could such atomic energy, un-
controlled. exercise! \r. Hale is, in our
humble opinion. a real find for AMAZING
STORIES.

THE MENACE FROM ANDROMEDA, by
Nut Schachner and Arthur T.. Zagat. The
title and the names following speak for
themselves,

TOO MANY BOARDS, by Harl Vincent
shows how svstematieally things are
arranged for nur further misery—all done
for our apparent good.

And other scientific fiction.

www americanradiohictorv com
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The Service Bench

(Continued from page 911)

the complaint is low volume and few
stations on many of the Radiola, West-
inghouse and Graybar models. This
switch is often inadvertently snapped,
particularly when there are children in
the family, and generally results in a
hurry call for the serviceman.

“Complaints of noise, due to faulty
tubes of the heater type, are common in
the experience of the busy serviceman.
The filament type of tubes rarely give
trouble in this respect. But I have re-
cently run into several cases where new
—45s left satisfied clients. One case was
a Majestic Number 20. The noise was
particularly bad. and was accompanied
with a faint flicker in the dial light.
Everything tested perfect with my Jewell
kit, and for apparently no reason at all
new —43s did the trick. Probably some-
thing microphonic in the base.

“A somewhat similar difficulty was ex-
perienced with a Westinghouse W.R.5.
Reception would be perfect for about ten
minutes; and then the volume would drop
to almost nothing. Heater tubes were
naturally suspected, but once again it
turned out to be the —43s.

“Watch out for heavy rubber covered
lead-ins when the complaint is noise and
a fluctuating signal. I ran into trouble
with one of these that I had installed
two years before. I knew the antenna
was okay, and as far as I could see the
lead-in  was equally good. However,
shaking it brought on the trouble. and it
was finally located as a broken wire that
had not injured the insulation. A fairly
good way of definitely locating antenna
or lead-in troubles is to drop a coil of
wire out of the window as a temporary
antenna.

(See the item under Service Notes for
several aerials suitable for emergency and
test purposes.—ED.)

Hoover’s Secretary to

Dabble in Radio

With George Akerson due to sit in the
councils of the Columbia Broadcasting
System. which is half owned by the
Paramount motion picture interests, there
are those who think that President
Hoover, who as Secretary of Commerce
was the patron saint of American radio
in its infant days. may be constrained to
pay more attention to radio’s manifold
governmental problems.

Akerson, secretary and confidante of
the President. left the White House on
February 1 to take a public relations po-
sition- with Paramount. Part of his du-
ties will be to act for Paramount on radio

| matters. probably sitting with the net-

work’s board of directors. From “the
chief” Akerson probably has learned con-
siderable about radio. although since be-
coming President, Mr. Hoover, aside from
appointing several radio commissioners.
has conspicuously refrained from assum-
ing any direct or indirect leadership in
the development and control of that in-
dustry.
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Testing Relability of Amateur Radio

'
(Continued froin page 907)

of any adventure, the following facts are
recorded :

1. No mechanical or electrical break-
down was encountered in any piece or
part of the apparatus. The receiver and
transmitter worked as well at the close
as at the start. (Careful workmanship
and use of oversize parts pays in the
building of any equipment.)

2. An average month’s operation was
crowded into five days with the resultant
increase of wear and tear on apparatus.

3. New operators were tried ~under
fire.” They had to keep going and could
not afford to let contacts go. All the
men have expressed their liking of such
a test since their own efforis helped
bring the excellent results obtained.

4. Due to the terrible weather. exact
data on normal operation from Cleveland,
could not be obtained. The resultant list
of contacts shows that the signals from
the East were considerably below par.
For example, the almost total absence of
Second District signals—and the same for
the North Middle-West.

5. The tests were disappeinting in one
respect. The weather conditions made it
impossible to tell when changes took
place, since at no lime were conditions
normal for this season and locality. The
snow produced abnormal results in recep-
tion, but apparently lessened the working
range of the transmitter.

6. A large number of Ohio stations
were contacted.  This is unusual and
likely due to an increased ground wave
effect.

7. Many stations were contacted again
and again. Some Sixth District stations
were contacted several times. This points
out that the outfit was consistently eth-
cient. regardless of the effect of poor
conditions.

The reliability test shows conclusively
that a well-built amateur station can
operate continually for days. without
trouble of any kind, thereby coming near
the peak of efficiency obtained by com-
mercial and government stations—this
without special apparatus. The test also
showed that the new men can be counted
on to do their best when occasion pre-
sents itself. The test roused considerahle
interest among the stations worked and
many men expressed their desire to “be
there and help.”

Every contact will be “QSL-ed” by
card. Many cards have been received and
it is hoped that all stations will respond.

In conclusion: For all the men. scat-
tered all over the countrv. who helped
make the contest a success by either con-
tacting or testing with W8AKA—we of
the Cleveland Amateur Radio Association
sincerely thank you and hope that you
will call again!

The chart appearing with this article
gives the coverage of station WSAKA
during the test. The chart is laid out
horizontally in ten spaces for each district
in the U. S. A. (foreign contacts were
not counted in this graph). Vertically.
the time is shown for the entire twenty-
four hours, in blocks of one hour each.

In the vertical lineup each space. blacked
in, denotes a contact with the particular
district, in the hour shown. For example;
the total contacts made during the test,
between the hours of twelve and one in
the morning were—two with the fifth and
one with the eighth districts.

For the purpose of analysis, we assume
that the test ran an even four days, from
midnight to midnight four days later.

A few of the interesting facts that can
be obtained from this chart are listed
here:

1. The grealest number of contacts,
per hour, werc made between the hours
of six and seven P.M. These fifteen
contacts were distributed over five dis-
tricts.

2. The greatest number of districts
were contacted between the hours of
eight and nine A.M. when six districts
were worked. The six were the first,
third, fourth, sixth, eighth and ninth.

3. Contact was had with the west
coast (sixth district) during eight hours
of the twenty-four.

4. East coast contacts were quite be-
low par—the log and the chart shows this.
The first and second districts. usually
very easy to work were poor during the
test.

5. The third and fourth districts were
much better than their neighbors. the first
and second. The fifth was also much be-
low its usual standards.

e
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“The Set Builders
Pa Use Kester

S NGAND

The men “'inthe know” solder radio connec-
tions with Kester Radio Solder every time.

The flux in Kester is a plastic rosin—with
non-conducting, non-corrosive characteristics
that gives minimum resistance, thereby aiding
receptivity.

And another thing! Kester Radio Solder
carries its flux inside itself . . . andis so easy to
use that anyone can get expert results with it. I
you want more advice on this matter—just ask
any service man, radio expert or manufacturer

l about Kester!

l

Stations Contacted During C. A. |

R. A. Test at WEAKA

Wilafp, wlaki. wlawn. wlaxr (2),
wlbly (2). wlcde, wlerw, wlctg (2),
wlidl. wimg. wlzm.

W2asz. w2avs. w2bby., w2bpy, w2bwi,
w2bxl, w2cl, w2db. w2lb. w2lt.

W3aao (2). w3aia. w3ajd. w3apj
w3aqk, w3bbb, w3bfh, w3chv (2). w3sce.

Wiaev., wdafm. w4dahl. wiaig (2),
wdet (3). wif. wihb, wisg. wity. wizzz

(2). w3afz. "v5agu, wiaxu, wiazo. wibad. |

w3bex, wibhb. wibrm, wiew (2). wigr,
wike (2). wizx.

Weébck. wbhen, wbobdn, wo6bhfa, wobbht,
wbébvr, wb6bvz. wécel, wocvi, wberi,
woesp (2). wéder (2), wo6dhp, woéeth,
woheqj. wbéexq.

Wiapr., wivk.

WSaav. wSacz. wSadj, w3aog. w8apo,
wSapv. w8aqgz. wSata, w8avj. wSaxi,
w8axm, w8axv. wlazu (2). wsbbv. w8hci.
w8beh, w8bi. w8bie, w8bkm. w8hnh. wSbs.

w8bth. wSbtm. w8bvs., w8hz. w8che.
w8cfo. wScgk. wScha. wS8ckx, wa3clo.
w8cmb, w8cqa. wS8crv. 8ctb, wS8cvt,

w8czn, wldet. w8dfe. w8dgp. w8dh. wadlt.
w8dnv, w8drs, w8dsqg. w8kec. w8go. wint.
w8oq. w3qq. wstk, w8tm, w8tp. wlvk.

Wo9aad., w9aeb, w9afb, woase,
wObbj. wObjo, wObuv, wO9cgc.
w9civ. w9cjz. wO9cne, w9cub,
wOcws. w9dhh. w9dwa, wodwl, w9eqg.
wOeth. w9fbc. wofeu (2), wofum. wOgbg,
wOges, w9ghk, wogly (2), wolf, worh,
wovl.

K4rj (2), kdug, ve3dt, cnZcn.

w9cgh,
w9cuo,
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Try this safe permanent solder at our expense,
ot buy it from your radio store or other dealers.
Kester Solder Company, 4201-13 Wrightwood
Avenue, Chicago, Illinois. Incorporated 1899.

Write for a Free Sample

KESTER

RADIO SOLDER

ton, Royal,
fered. Alac Portables at reguced prices.

All late models completely refinished
like brand new. Fuily Guerantced.
Sent an 10 davs’ trial. Send No
Money. Hig Free Catalog shows acta-
al mschinea in full colors. Greatest bar-
gainy vver offered. Send at oncel

N 231 W
International Typewriter Exch., Dept. 293, Chicago

ITER V2 Price

34-Rock Bottom
Price _on all standard office K

models—Underwood, Reming- “[HKQW
etc.—Easiest terme ever of-

SEND NO MONEY /525
ST

=

N. Monroe St.

w9azw, |

For Exact
Radio Tube
“Voltaqe
IN A.C.RADIOI

Only AMPERITE automatically in-
sures stable line voltage for electric
radio. AMPERITE saves trouble,
saves tubes, saves service. No
radio is modern without AMPERITE.
The new AMPERITE can be installed

in your electric set in five minutes.

Write Dept. R.N.-4 giving name
and model number of your set.

A ;{MPERITEiogomllon
w561 BROADWAY. NEW YORK

IPERITE

Self-Adjusting

[NE VOLTAGE MRk
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RADIO CIRCULAR CO.

225 VARICK ST. NEW YORK, N. Y.
Send for Our
BARGAIN BULLETIN

These money-saving bargains are typical of the

many sensational radio values that we offer in

our monthly bargain bolletms Radie sets,

speakers and accessories at amazing prices.

Send for your free copy now. Use coupon
below.

MISCELLANEOUS SPECIALS

Sprague Electrolytic Condenser...............
Thordarson R171 Power Compact. .
Telerad
Peerless ABC DPower Transformer

Melofonic Speakers .............o00ov..
Zenith Power Transformer............o... 5
Shield, Cap and Base (set of 3)............
Centralab Twin Dotentiometer...............
Soldering Iron .............
Automatic Voltage Control..................
United Electric Motor & Turntable........... 7.95
Philco Power Transformer................... 2.95
RCA Condenser RBlock (Purt No. $333) .
Victor Replacement Condenser Block..........
General All-Purpose Condenser............
Ttah Dynamic A.C. Tower 334 Sp.......
Victor ABC Power Transformers...........
A. F. Kelford Shielded Transf., ratto 2-1.... .75
Antenna  Kit., complete......cooiiiiiiiiann, . .55
7 Strand Copper MAerial Wire.............. P [
General Filament Switeh........oovviinies . 20
Yaxley 2000 ohm Volume Control............ . A5
Indoor Ribbon Antenna..... 050000000006E00 . .36
Thordarson Power Transformer (for scts using
226, 227, 245, 280)..c.0ininrieininiiiiions 2.75
4 Gang Condenser.........coeviveveeveonons .. 1,50
Frost Twin Volume Control............... eee 439
Naald Bakelite Sockets.................. eees 10
Eby Twin Field and Sp. I'osts, each...... s 220
Freed-Eisemann 8 point Switch............. .20
Centralab Velume Control. 6000 and 9000 ehm. ca .30
Freshman Basket Weave T.R.F. Coils (set of 3) .30
Freshman Output Transformer. ratio 1-1...... 30
Extension Cord for Dynamic Speaker (20 ft.).. .50
Aluminum Shields.vcvvverivirerenses per dz. 75
Polymet 415 mfd. 400 \'olts. D.C. Condenser
23T R P .90
Polymet 3 mfd. Filter Condenser. .65
Faradon 6 mfd. Condenser Block.. 1.20
Dubilier Condenser, 5% mfd... . 1.50
Fada 1 mfd. 400 voits D.C. Cond. .50
Buffer 1 mfd. Condenser........ .65
Kurz Kasch Port Dials......... P— ]
Franklin Power Trans., Type 171A........... 2.65
Radtart Power Transformer, 171A and 245.. 3.95

Victor Input and Qutput IPush-Pull Trnnslormer 1.50
Crosley Dynacone Speaker Chassis............ 2.75
Bosch Speaker Lo.. 3,50
General Replacement Transformer. o275
Dumont AB Bone Dry Eliminator.. ..15.50
Dumont 180 volt B Fliminator.... .. 8.95
. 9.50

Dumont Silent A Eliminator.......

Stewart-Warner Rotary Snap Switeh. JAS
Brandes Thones .................. .. 125
RCA Louaspeaker 103............ .. 425
Kolster Magnetic K6 Sp. Chassis..... .. 245
Atwater Kent Replacement Transformer.. . 1.50
Spraguce Midget Condenser, .001...... .08
A.K. 37 Condenser Rlock Itepl... 3.98
Majestic *“B** Eliminator Condenser B: 2.95
Potter High Voltage Filter Condenser... 1.25
YVoice Call for Dynamic Speaker...... .95
Jefterson Step-Down  Transformer. ... .95
Victor Resistor .........c.coeone 95
Baldwin Rtsal Unit...oooooioano. 75
F. & H. Capaclty Aecrial Eliminator.. 75
Earl Speaker Output Choke... 6o .95
I.C.A. Resistovolt No. 99........... .05
Potter ¥4 Mfd. By-Pass Condenser.. o 25
Crosley 14 Mid. By-I'ass Condenser........... .25

All prices are F.0.B. New York City, transportation
charges extra. Specily whether you desire shipment
by Freight, Express or Parcel Post. 20% Cash must
accompany all orders, balance C.0.D. Where full
cash remittance is sent with order 2% discount may
be deducted. All merchandise guaranteed to be ex-
actly as represented.

BARGAIN BULLETIN COUPON

RADIO CIRCULAR CoO.
225 Varick St., New York. N. Y,

Send me your bargain hulletins free of charge.

Name

Address

RADIO CIRCULAR CO.

225 VARICK ST. NEW YORK, N. Y.

{
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’An Address of Distinction”’

One O‘

the World's
Great Hotels

among the hotels of Chicayo

. . but among all the
hotels of the World. Costs
compare favorably with
other cstablishments where
distinguished standards of
service prevail. Rates begin
at $5 per day. Permanent
Suites at Special Discounts.

\\\

THE
D RAKE
/HOTEI_, CHICAGO
/ Under Blacl:atone Management

= AN

R E

We have just
issued our new
"RADIO SER-

VICE TREA-
TISE.”” It’s red
fiot all the way
through. 52 new
hookups and e¢ir-

JANUARY
193

" RADIO

cuit diagrams.

E RU l ( E 110 illustrations.
Partial con-

tents: Moderniz-

ing  old radio

sets. H(';w to

convert battery

e f. “ to power sets.

AND Setlection of

RADlo BARGAIN ihesh b'l'he e
cctor tube. e

- CATALOG power tube.

foa Raow R, Ravio Deactrs Chnnées] }n m‘-i-l
or *C* blas eir-

RA DIO cults|.m Push ll)‘llll
amplifiers. c.

TRADING CO. placing’ aulio

S Tl e transformers.

El_ NEW YORK CITY Phone _attach-
il ments. How to

choose power transformers. Voltage dividers. Wataxe

of power transfoniners.

mem parts in radio sets.
B’ climinators.

REPRINT. Send 2¢ postage.

Selecting and_installing replace-
Filter eondensors.  Repairing

ALL BRAND NEW DOPE—NOT A

Catalog yours by retwm -

wail,

RADIO TRADING CO.
27 West Broadway, N. Y. C.

Build Your Receiver
With the Aid of
Blueprints!

A limited supply of Dblueprints
still available on the following
receivers:

The Junk Box Short Wave Re-
ceiver.

Milk Shaker Special Receiver.

How to Comnmstruct the Pre-

Selector.

A Bloopless
Tube Set.

Now only 25¢ each

Write to Radio News, BLUEPRINT
DEPARTMENT, 381 Fourth Avenue,
New York City.

One-Dial Two-
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The Service Bench

(Continued from page 911)

the edges and corners of a shield. It is
used after the technique of a rolling-pin.
but its weight and small size make it more
effective for small work.”

Save the Direction Sheets

“The information sheets that come with
tubes, replacement transformers. etc.,
contain valuable information, and are well
worth saving.

“Procure several large envelopes and
a filing box to keep them in. Keep the
tube data sheets in one envelope; in an-
other put all sheets concerning resistors,
etc. Mark the envelopes and add to them
on every occasion. For practical pur-
poses, this file is often handier than the
finest radio book or manual.”

Test and Demonstration
Antennas

The serviceman and radio salesman will
often have use for an emcrgency antenna
—the serviceman in an effort to ascertain
definitely whether or not the aerial cir-
cuit is at fault, and the salesman in mak-
ing a home demonstration of a receiver.

A simple and effective antenna for the
modern receiver, consists of fifty feet of
wire stretched along the floor through two
or more rooms, or dropped out of the
window.

A “lead-in” caught under the hook of
a telephone is remarkably effective. Also,
a tin plate, connected to the antenna post,
and placed under a desk-stand telephone,
provides a satisfactory pick-up.

The serviceman should never be with-
out a lamp socket antenna plug. An
emergency plug of this type can be made
by connecting two condensers in series
across a standard light plug. The com-
mon connection of the two condensers
Jeads to the antenna post on the set. The
condenser may have any value from .1
mfd. up.

A heavy battery clip on the end of
fifteen feet of wire makes it possible to
ground the receiver on a convenient
radiator.

Grading the Serviceman
By Walter J. Holmes

« ORKING conditions vary in dif-

ferent parts of the country, but
the Mid West Radio Trades Association
of Chicago have a plan that is of interest
to every young man interested in enter-
ing the radio service business.

“The association maintains an employ-
ment bureau for radio servicemen and
employers. In order to insure employers
of getting men capable of doing the work
for which they are hired, references are
investigated aad an examination is given
all men who apply to this bureau for
work. They are then issued rating cards
according to their knowledge and experi-
ence.

“When the dealer or manufacturer
wants a man he calls the association and
explains that he wants a service manager,

serviceman or apprentice. Two or three
men with the proper rating cards are
then sent to interview the prospective
employer, who may make his choice with-
out unnecessary delay in looking up refer-
ences or trying out the applicant.

“The examination is based upon edu-
cation, practical experience, a written
practical examination and a written the-
oretical examination.

“The subjects covered in the examina-
tion are the same for class A, B and C
cards, though they are considerably wider
in scope for class A.

“Men who receive class A cards must
have a grade of 90 per cent. or over.
They must have a total of five years ex-
perience, and have worked at the trade
for at least eighteen months out of the
past two years. Men holding cards of
this class are entitled to act as service
managers for any radio dcaler, jobber
or manufacturer.

“The holders of class B cards must have
had at least twelve months experience
during the two years prior to taking the
examination, and their passing grade is
75 per cent. Men holding this card are
recommended as regular servicemen.

“Applicants for both A and B cards are
required to draw a diagram of any li-
censed radio receiver of not less than six
tubes. including the rectifier. Class C
applicants are excused from this.

“Previous employment is not required
of an applicant for a class C card, which
rccommends him as an apprentice. But
he must pass with a grade of at least 50
per cent. an examination on the general
principles of electricity, the theory, ad-
justment, operation and care of modern
broadcast receivers and associated ap-
paratus.

“He must also have an understanding of
the operation and care of storage bat-
teries. motors and generators. Under-
writers’ regulations governing the instal-
lation of radio sets in homes, apartments,
hotels, etc., are brought out in the ex-
aminations.

“Credit is given for experience, if any,
in a radio dealer’s store, or service as a
commercial radio operator in the United
States Army, Navy or Signal Corps.

“If a man fails to qualify, he may be
re-examined after a period of three
months. If he qualifies, but wishes to try
for a higher rating, he will be permitted
to take the second e amination after six
months.”

Walker Made Examiner

With the appointment of Ralph L.
Walker, for the last two years a member
of the legal staff of the Federal Radio
Commission, the staff of examiners of the
Commission was increased thus to its full
complement of four. The examiners con-
duct all the Commission’s hearings. mak-
ing recommendations as to the disposi-
tion of cases.
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A EFRO VO)(
BUILT BETTER
Manufacturers of

The Most Complete
CONDENSER and

RESISTOR Line
in Radio

Here's Your Cofif of .

Sent Free on Request

This interesting and helpful Man-
ual and Catalogue
wealth of information on condens-
ers and resistors and complete elec-
trical and mechanical data on the
complete line of Aerovox condens-
ers and resistors will be mailed free
of charge on receipt of the coupon
below.

containing a

The

is a free monthly publication issued

Aerovox Research Worker

to keep radio engineers, experiment-
ers and servicemen abreast of the
{atest developments in receiver and
power supply design, and especially
with the proper use of condensers
and resistors. A request on the cou-
pon below will place your name on
the mailing list.

Check and Mail This Coupon

AEROVOX WIRELESS CORP.
78 Washington St. April, 1931
Brooklyn, N. Y.

Gentlemen:

Please send me without charge or ob-
ligation:
] ( ) Your 40-page Condenser and Re-
sistor Manual and Catalogue.

( ) The Research Worker.
Name
Street
City

AEROVOX WIRELESS CORP

{‘_ﬁ_"] 78 Washingten St Blyn. N. Y. @
Y PRODUCTS THAT ENDURE ;
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Quadruple Screen Grid
with Tone Control

An ideal set that will meet the most exacting
conditions and has every modern feature to insure
fine performance,

Complete catalog free on request

EXCELLO

Products Corporation
4832 West 16th Street, Cicero, Illinois

AMPLIEFIERS

Three of the finest expressions of the
Loftin-White Direct-Coupled Ampli-
fler System—designed and built by
Electrad.
245, 250 and 250 Push-Pull Output—
$40; $87.50 and $135 respectively.
(Complete, less tubes.)
Send 10c (stamps or coin) to
Dept. RN-4 for new, complete
Electrad Catalog, 36 pages
of useful radioc information.
1TSS Varick 5t., New York,N.Y.

ELECFRAD |

WANTED MEN
To Manufacture Metal Toys and Novelties
Big demand for 3 and 10c store
Novelties, Ashtrays, Toy Sel-
diers. Animals, Aute Radiator
Ornaments, ete. \We cooperate
in selling poods you maie; also
buy these from you. Small in-
vestment needed to stait nngl we

help you build up. WE FUR-
NISH  COMPPLETE  OUTFIT
and start yon in \vel!-payin'g
business. Absolutely NO LX-
PERIENCE  aud  no special
B pluce needed. A chance of a
life-time for man with small eapital. Write AT

ONCE if you mean strietly Dbusiness and want to

handle wholesale orders now being placed.

METAL CAST PRODUCTS COMPANY, Dept. I2
1696 Boston Road, New York City

-FREE! FREE!-
Send today for a copy of our latest
Radio Bargain Bulletin full of real
Bargains.

BALTIMORE RADIO CORP.
725 Broadway, Dept. “N”, New York City

ew H-F-L Mastertone
—new_ in magnificence of tone—

new in power with world-wide
new in sensitivity and selectiv-

ity with a station at every point

K l N D ondial. A new price—America's
OF { cost. FREE Book explains all.

/ Send foritand Special Offer now.

, RA lo /HIGH FREQUENCY
= = LABORATORIES

reach-—new In quick tuning—

\
finest radio at amazingly low
A-134, 3900 N, Claremont, Chicago
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The Service Bench

(Continued from page 912)

operated, and were relatively {ree from
noises occasioned by line leaks that cause
so much trouble in a.c. operated scts.

"However, it was found early in the
game that interference seemed to origi-
nate in the street lighting circuits, and
these circuits were traced and retraced
for leaks, crosses and other defects, with-
out result. TFinally the interference was
traced right into the power house, and
was found to be caused by the mercury
arc rectifier tubes which were employed
to rectify a.c. into d.c. for the street arc
circuits. Two types of circuits are used
in this city, d.c. circuits carrying magne-
tite arc lamps and using the rectifiers
mentioned above, and a.c. circuits for in-
candescent lamps. It was found that
these a.c. circuits did not radiate inter-
ference. The General Electric Company
was consulted, and they submitted the
design of a coil to be applied to the d.c.
circuits which effectively eliminated the
interference.

“In this work. a Radiola superhetero-
dvne receiver built into a portable case
with the batterics, was carried on the
back seat of an auto, and the familiar
loop aerial was used.

“We have also had considerable trou-
ble from tree grounds, both on the street
lighting circuits carrving up to 6000 volts,
and on the 2300 volt primaries, which
are, of course, the feeders running out
of the substations and supplying the in-
dividual transformers along the streets.

“Since the use of electric receivers in
large numbers, tree grounds on 110-volt
lines which supply the house, have as-
sumed a great prominence, due to the
fact that the eclectric sets are connected
directly to these secondaries.

Limits of Noise Area

“In tracing down these grounds, and
in some cases grounds from metal ob-
jects such as pieces of wire thrown over
the line wires, or crosses with other
wires, we have found that the best pro-
cedure is to set the volume control so
that the noise is verv faint, and then
to ride in all directions until the noise
is no longer heard, in this way determin-
ing the limits of the noise area. We
then find the actual trouble on the line
by watching the lines and insulators as
we ride along. When a certain pole seems
to give the loudest response, a line man
is sent up and the fuses and jumpers and
switches are inspected and tapped with
a switch stick while listening in on the
set for any additional noise. In this
manner any loose or poor contacts in the
switches or fuses or jumpers will be
shown up. In this connection we found
it helpful at times to use a small auxiliary
set, less sensitive than the super. to aid
in narrowing down the interference area.
In one case we found interference on a
street light circuit and narrowed down
the trouble to four lights, but we could
not get a noticeable peak in volume from
any one of the four. We then took a
two-tube set and mounted it on a long

www americanradiohictorv com

pole with a wire run up to the top of
the pole. The set was held up to each
of these lights in turn, and one showed
a definite increase in volume. This was
taken down, and proved to have a loose
connection in the socket. In another in-
stance a split insulator was found by a
similar procedure.

“I should also like to point out the
fact that the loop aerial docs not seem
to have the usual directive qualities when
used in this work. We have found that
it invariably poeints parallel to the power
line. It is useful, however, when coniing
to the intersection of two lines, as it will
indicate on which line the interference
lies.

“We have had several baffling cases of
trouble which serve to show how parallel
wires pick-up interference and spread it
far from the source. One case was that
of a relay on a battery charger. The
relay was stuck so that it fluttered con-
stantly. and by its make and break ac-
tion cause the interference to go out on
the secondary line. However, it was not
confined to this particular secondary, but
was induced into the primary line, and
carried to other secondary lines, causing
trouble for several blocks around.

“Another case was that of a primary
down tap which was swayed by the wind
so that it touched a steel guy wire. This
guy had an insulator on both ends.
Nevertheless the interference was audible
three blocks in every direction. Another
instance was caused by a piece of hay
wire that someone had thrown up over
the wires, and which was touching one
wire (2300 volts) and the cross arm.
This leak could be heard six blocks away
from the source.

“Just the other day our interference
man found the causc of a heavy interfer-
ence on a street light circuit. The wires
passed through a tree, and the street
lighting wires, being nearest the tree,
were held away by means of a large
porcelain screw knob. It was discovered
that the current was passing through a
place where the porcelain had broken
through to the head of the screw, and
thence into the tree and to the ground.

“The most baffling cases of trouble are
those associated with the low voltage sec-
ondaries. These causes of interference do
not affect battery receivers, but are se-
vere with a.c. sets which are connected
directly to these lines. These troubles
consist of secondary tree grounds, bad
wiring in houses, such as slight leaks and
grounds and loose connections. Such
troubles, in' some instances, have to be
individually investigated in each house.
In a few cases, we have found that some
secondary interference is caused by trans-
formers with loose cores, those in need
of refilling with oil or those requiring new
primary leads and insulators.

“We have found that this work neces-
sitates great patience and a certain per-
sistence that will not leave anything un-
tested, as often a little thing, seemingly
quite innocent, is at the bottom of the
trouble.”
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The Most Fascinating Radio
Book of the Year!

Coumpilet by thee
ochmieat sty o

RAws

The Latest Most

Authoritative
Information
Available on

SHORT
WAVES

Big Months of
RADIO NEWS for

HE thrill of the Short Waves! It's like the

invention of radio all over again. If you've

ever decoded messages straight from South
Africa or Australia—if you've ever known the kick
of getting Europe or Little America direct—if
you've ever had SW chats with friends hundreds
of miles away, then you know what we mean.

The Short Waves are opening up a tremendous
new field of amazing possibilities. An entirely new
world of experimenting, of thrills, of new experi-
ences with these miraculous SWs lies ahead.

Because you and thousands of other radio men
want to keep posted on all the latest wrinkles on
Short Waves, the Technical Staff of RADIO
NEWS has especially prepared a complete new,
up-to-the-minute SHORT WAVE MANUAL.

Its twenty-three chapters, replete with illustrations,
diagrams, charts and plans, bring you

$1.00

and this
valuable book

Free

SW expert, Lieut. W. H. Wenstrom. You will be
fascinated with such features as:

Breaking Into Amateur Transmitting

SW Transmitter for the Average Home
and Purse
A Portable SW Transmitter and Multi-

wave Receiver

For Real Thrills Get Down in the Amateur
Wave Bands

Ready for a Short-Wave Chat

Getting the Most from Your SW Trans-
mitter

Some Experiments on Ultra-High Frequen-
cies

Short-Wave Stations of the World

It is one thing to pound the key of a

the results of years of research work by
the foremost authorities in the field—
the last word in authentic SHORT-
WAVE data. Many of the chapters

were especially written by that famous

FREE

You may secure the
SHORT WAVEMAN.
VAL withont cost
with a subseription

short-wave transmitter and hope to high
heaven that your signals are ‘“getting
out.” It is another thing to understand
intelligently the conditions under which
perfect results are secured and how to
get the most out of Short Waves.

- to RADIO NEWS,
E--R-;:I)-I:).bli\l;'\:’s.cl‘)’::?::(‘nTODAY! "S=S=S] See coupan helow. Here is the book that explains every-
IR : e
b N o e e cimttonfor the newt fne big §  —that gives you the complete and latest SW data.
1 issues of RADIO NEWS at the special price_of only $1.00 In short here's just the book vo t!
: which I enclose (regular newsstand price $1.25). : g ] VOURWan 4
1
: NBIE  «er i vvteete e ine it aao s nssnsansasassnenossassasnnaoonns E )'Iany radio men have paid a substantial
B Address ..o.oiii s . price for this book, but you may have it
D City and State - . FREE! And besides save on your spe-
et beeriotions will be extended from expiration. | cial 5 months’ subscription to RADIO
I emeamecmameemm——————— NEWS!
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Here are a few examples

of the kind of money
Itrain "my boys "to make
A Rt S N S ——

Started with $§. Now has
Own Business
et el vem e
af independen e N L}
ghven spe. b sbarted
Radio with ¥i, purchased
few neivasary
luted Lhe bmrsmess carda
gave mesnd bisiness vk ol
up to the point where my
spare lne carnings were
my largest income. Now 1 am in busi-
pess for myself. | have made u very
profitable living in work that is play ™
Howanp Housrox,
512 So. Sixth St., Laramie. Wya

towls, i

$700 in 5 Months Spare Time
“Although I haye had little
tirve Lo devote to Radio my
spare time earnings for five
months after graduation
were approximately $700
on Radio sales, service and
repairs. [ owe thig extru
money to your help and
interest. Thanoks for the
interest shown me during
the time I studied and since graduntion.”

Cuaanves W, Livsey,
537 Elati St., Denver, C'olo.

$7396 Business in two and
one-half Months
“l have opened an ex-
clusive Radio sales and
repair  ciwtp. My re.
ceipts for September
were $2332.16—for Oc-
tober, $2887.77 and for
the first half of Novem-
ber, $2176.32. My gross
receipts for the two and
one-half months I have
been in business have been $7396.25. 1{ [
can net abouvt 209, this will mean a
profit of about $1500 to me.”
Jou~n F. Kk,
1514 No. Main St., Spencer Jowa

My Free book gives you many more
letters of N. R. 1. men who are mak-
ing good in spare time or Sull time

fiave Fipwr of 5
Lothes Nerevie il
Tuncd Bad o
frequente v vl ——
v one of the
Mmany cirenilas
v cun budd
with mv parfs.

The worll-wide vse of receiving sets for home
entertainment, and the lack of well trained
men to sell, install and service them have
opened many splendid chances for spare time
and full time businesses.  You have already
seen how the men and young men who got into
the automobile, motion picture and other in-
dustries when they were young had the first
chance at the hey jobs—and are now the 35,000
10,000 and R15.000 2 year men.  Radio offers
you the same chance that made men rich in
those businesses,  Its growth is opening hun-
dreds of fine johs every vear, also opportin-
nities alinost evervwhere for a profitable spare
time or fall time Radio business.  ** Rich
Rewanis in Radio” gives detailed information
on these openings. It s FREE,

Somany opportunities many make $§

to $30 a weck extra while learning
Moy of the ten million sets tow in use are only
2370 ta 0 efficient. The day you enroll 1
will show you haw to do ten jobs common in
most every neighborhoad, that you cun do
in your spare time for exten money, 1 will
show vou the plans and ideas that are making
as high as #2000 to 0,000 for others while tuk-
g my course. (1. W, Page, 107 Raleigh
Apts. Nushville, Tenn., writes: 1 made $935
N spare Howe whibe takling vour vonrse.'”

Many $50, $60 and $75 a weck jobs
opening in Radio every year
]‘rn-‘lcii'u.\”ll‘,{ sitlions 1se CIPIMCeTs, opefators,
station wanagers, aned pay ¥LS00 Lo 5,000 4
yearo Radio manubacturers vontinnally nel
testers, inspectors, foremen, engineers, see e
mei, and bavers for jobs preving up o 215,000
i years Shapping eompacies use lopedreds of
rpersfors pive thear werk o bde traced i pras
lil'.l):‘., e e peise ol Py S50 te N2 4

husinesses of thelr own ;
a 1 You'll get practical Radio Experience

with my new 8 Outfits of Parts that I'll
give you lox a Home Experimental Laboratory!

My canrse is pnt ali theors. Your use the 8
Cntfits FH o pive svon, i working ont e
principless duagrams and cireails need i

misalern sebs and tauedil in ey fesoar ook
This 50250 mcthnd of home Lraininy makes
learping easy, fascinating, intereding. You
gel as mneh practical experience in oa few
ninnths as the average fellow who hasnt
had this teaining gets in twvo to fone yeurs
in the field,
with these parts.,

il the fundamental cirenits used in

such sets ax Cr wslev, Mwater-hent, Ever-

Yo cin buld aver 100 eieeuits
You experiment with and

eardyy Majestic, Zenith, and niny ot hers
sold today. You lewen how Uese cir
enits work, why they work, how they
shoubd wirk, hew to make thew work
when thev nre ant of arder,

e D R R S

!

Y. SMIUTH, President

National Radio lns(itule}

Washington, D, *, w

THIS COUPON IS GOOD
FORONE FREE COPY OF
MY NEW BOO

boEL s, Presadens,
National Radio Institute, Dept. 1-DIt,
Washington, 1. (€

Dear M, Ssrri—=end me vanr ook |
want lo see what Radio offers.
this request does not ablignte me and that no
agent will call

Name
Address

L1 ¥ 7 RPN, |7 L IR

will show You too

how to starxt a
Spare time oy full time

Radio Business
of Your Own

without —
C apital Lk S P

month.  Radio dealers and johbers are con
tinually on the lookout for goud service men,
salesmen, buyers, managers, and pay %30 (o
100 a week.  Talking Movies puy us much s+
H75 1o 8200 0 week to the right men with Radio
training. My book tells you of other oppar-
tunities in Radio.

1 will train you at heme
im your spare time
Hold your job until you are ready for snother. Give
me only part of your spare time. You don’t have 1o
he a high sehood oe college gruduate, Haudreds bave
won bigger s aon, - A, Vaughn jumped from $35
to 100 0 week, K. Winboroe seldom makes
wider $100 0 week mew,  The National Budie insti-
tole in the Pioncer and World's Lurgest urgamization
devaoted exelusively to training men sl young men,
by correspondence for Hoad jobs in the Rodio in(fuslry.

You Must Be Satistied
T will rive you un ngreewent to refund every penny
of your memey if you ure not sulisfied with my
Lessons and Instrietion Service when you complate
wy coarse,  Aud Il not osly give you thorough
troining in Kadio principles, praciical expericace in
!l‘\llll“hlt and secvicing sets, but also teain you in
Talking Vaovies, give you home experiments in Tole-
Vision. cover thornughly the latest feulares in st
such ns AL CLand Serenn Geid.
My 64-Page Book Gives the Facts
Clip and  mail the ‘mmpun uow  for ' Rich He.
t

wards iu lllndiu."

oInls (i e Imoney-

:llu‘i‘inx .ln")p-)rlln:nlili:i qet

the growth  of Budie

has miede for yon, It my hcw book
It points out

what Radio

Offers You

tells of the opportuni.
lies for a spare time or
full time Radio basi.
ness of your own, the
specind training 1 give
you that hus  nade
bundrsds of other men
seeccensfoly and wheo ep.
plaine the anany fine
Fobwfoarwhich iy ivarrse
fevns yoo,  Sewl the
vemgsar b e Gaduy

iy w1 be sdibisated
i the b,

Dept. 1-DR.

I understand
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