
PECIAL TRADE-SHOW1'IUpABE ' 

JADIO 
NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Screen Grid 

245 Output 

Auditorium 
Volume 

Perfect Tone 

THE NEW MUSIC 
BOX CLARION 

only 
$5912 
Complete with 

Tubes 

Place it where 
you'd place a 
clock. Equally 
beautiful on 
mantel or table. 

Write today 
for full par- 
ticulars on 
this summer 
business 

builder. 

The Mightiest Midget in Radio 
THE FEATURES: A new revolutionary circuit, 
a sensation in simplicity and efficiency- eliminating 
40 per cent. of perishable parts and delivering the 
output of the ordinary 8 -tube set. Here you find 
Screen -Grid at its greatest advantage -coupled with 
an exclusive 245 amplification output that delivers 
unbelievable volume. The other tubes are 227's and 
a 280 full -wave rectifier. 
CHASSIS -Of die cast Duralium; thoroughly shielded 
-easily accessible -extremely sturdy -assembled by 
skilled radio technicians; built for hard usage. All 
parts are oversized, insuring long life. 
SPEAKER -Specially designed and matched to this 
circuit -Tone Quality never before attained except in 
Super Dynamics. Sturdy, to carry the tremendous 
245 output. 
TUBES -Only leading brands of licensed tubes used 
with full replacement service. 
THE CABINET -Of solid mahogany with an inch 
front panel. Size only 14 x 18 x 8 inches. Grill and 
escutcheon of bronze finish, with a full vision dial 
reading. 
DISTANCE -With a good aerial and ground re- 
markable distance may be enjoyed. In outlying sec- 
tions we recommend an aerial of 100 feet or more. 
SELECTIVITY - -Of unbelievable sharpness from a 
multi -gang condenser -separating the strongest sta- 
tions. 
ACCESSIBILITY -Chassis may be removed and 
replaced in five minutes. All parts are accessible to 
outside adjustment. 

THE FACTS: THE MUSIC BOX CLARION 
was designed to be a high -class midget receiver. It 
does NOT consist of a large chassis squeezed to- 
gether, with parts scattered throughout the cabinet. 
Study the tubes we use -224, 245, 280, 227's. This 
line -up denotes 1930 design. It means you sell mod- 
ern merchandise -delivering modern performance. It 
means long life and economic operation. It means that 
your contracts are safeguarded. It means that every 
sale will result in ten others. It means continued 
business throughout the slump season. The low price 
of this receiver, coupled with its quality and tone, 
make it one of the greatest drawing cards of 1930. 

Dealers with high priced sets on their floors find these 
Midgets a remarkable prospect getter. In other words, 
we have stirred up a dormant field of prospects never 
before touched. The hotel dweller, the apartment, 
the small home, the servants' quarters, the office, the 
cabin, everywhere. 

Immediate deliveries to any part of the world. Ex- 
clusive franchises being granted. 100 per cent. re- 
placement on defective parts. Just imagine- Screen- 
Grid, 245 output- TONE -SELECTIVITY -VOL- 
UME -To SELL for only $59.50 with tubes. 

THINK! Over 75 per cent. sold for cash in the West. 
Over 35 Der cent. are sold to present Radio Owners. 
Sell Radios Cash and Carry over the counters. If 
you don't grab this deal now, your neighborhood 
dealer will and pick off your prospects. Sell the Pub- 
lic what they want. Write us today! 

THE NEW 

MUSIC BOX CLARION 
Manufactured by the ZANEY -GILL CORPORATION, 5914 -5920 South Western Ave., Los Angeles, Cal. 
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jjO Service M 
The replacing of the old battery 

operated receivers with all- electric Radios 
has created a tremendous country -wide 
demand for expert Radio Service Men. Thou- 
sands of trained men are needed quick! 

30 Days of R.T. A. HomeTraining 
...enables you to cash in on 
this latest opportunity in Radio 

Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre- 
pare yourself for full -time work paying $40 
to $100 a week. 

More Positions Open Than There 
Are Trained Men to Fill Them 

If you were qualified for Radio Service Work 
today, we could place you. We can't begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem- 
bers wanting full -time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick! If you want to get into Radio, earn $3.00 an 

men an 

$4®140$100 
et week 

Full Time 

anXour 
Spare 
Time 

hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

We furnish 
you with all 

the 
equipment 
you need 

to become a 
Radio 

Service Man ! 

Radio Service Work a Quick Route 
to the Big -Pay Radio Positions 

Radio Service Work gives you the basic ex-. 
perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole range of rich opportunities in Radio 
lies open before you. Training in the Associa- 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement. 
If you want to get out of small -pay, monot- 
onous work and cash in on Radio quick, in- 

vestigate thisR.T. A. training and the rich money -making 
opportunities it opens up. No special education or electri- 
cal experience necessary.Thewill to succeed is all you need. 

Mail Coupon for No -Cost Training Offer 
Cash in on Radio's latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi- 
tious man a No -Cost Membership which need not . . . 

should not... cost you a cent. But you must act quickly. 
Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small -pay, no- 
opportunity rut, into a field where phenomenal earn- 
ings await the ambitious. You owe it to yourself to 
investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 
4513 Ravenswood Ave. Dept. RN -7, Chicago, Ill. 

THE RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept RN -7, Chicago, Ill. 

Gentlemen: Please send me details of your No -Cost train- 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 

Name 

Address 

City State 
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THE predominant note of 
this, the July issue of RADIO 

NEWS, is unmistakably of a 
newsy character. News of the 
1930 Trade Show, news of 
television, news of latest ad- 
vances in automobile radio, 
news on remote control sys- 
tems ... all the latest up -to- 
the- minute news which it has 
been possible to gather. 
' Continuing this trend the 

August Issue of RADIO NEWS 
will be devoted largely to a 
presentation of information on 
speech amplifier and public 
address systems. We have 
scheduled some highly inter- 
esting articles dealing with the 
various types of speech ampli- 
fiers to be had, their installa- 
tion and special data for the 
serviceman who has entered 
the speech amplifier and -pub- 
lic address system field.- 

Good News for Short -Wave 
Fans 

You remember Fred Schnell, 
the "ham" who went with the 
fleet to Australia to demon- 
strate the practicability of 
short - wave communication? 
Well, Fred has designed, espe- 
cially for RADIO NEWS, a 
practical, easily built short- 
wave superheterodyne. The 
first article of a series on the 
receiver will be contained in 
the August issue. 

Carl Dreher has provided 
us with an exceptionally fine 
article on the technique of 
sound recording, pointing out 
the immense importance which 
radio has played in the phe- 
nomenal advancement of this 
new art. But then what ar- 
ticles of Carl's are not excep- 
tionally fine ? Prepare yourself 
for a typical Dreherian dis- 
sertation on radio technique 
as applied to sound recording. 

James Millen and Glenn 
Browning tell about a new 
band -pass tuner unit. 

* * * 

Ralph Batcher gives the 
technical low -down on dynam- 
ic speaker construction, and 
there are other articles by: 

Loftin and White, Hurd, 
Fleming, Bullock, and other 
recognized radio authorities. 

Cover -From a Painting by David Hymes PAGE 

Frontispiece: G. Clayton Irwin, Jr 4 

Editorial 6 

1930 as Radio Leaders See It 8 
Twenty -four of Radio's Prominent men comment on the coning radio season 
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MCMURDO SILVER 

Line -Voltage Regulators 25 Compensating line fluctuation with automatic regulators, by JOHN B. BRENNAN, JR. 

Practical Television Is Now Here' 26 Four pages of photographs showing the progress of television today 

Current Comment 
By ARTHUR H. LYNCH 

What Price Remote Control? 32 
A new and profitable field for the serviceman, by llturoN B. SLEEPER 

Cascaded Outputs for Direct -Coupled Audio Amplifiers 34 
More data on suitable speaker coupling units for Loftin -White amplifiers, by 
EDWARD H. LOFTIN and S. YOUNG WHITE 

Magic by Radio 36 
A simple radio outfit for performing feats of magic, by JosEPH Bus INGER 

Sound -on -Disc Reproduction 38 
The second of a series of articles on radio fundamentals as applied to sound record- 
ing, by FRED A. JEWELL 

The Supersonic Short -Wave Adapter 40 Constructional details for building the two -tube Woods super -heterodyne unit, 
by VOLNEY HURD 

Practical Remote -Control Systems 42 
Installation information for the serviceman and experimenter, by S. GORDON 
TAYLOR 

30 

A Volume Control for the Musical Tone Oscillator 44 
By JOSEPH I. HELLER 

RADIO NEWS Home Laboratory Experiments 45 

The Radio Forum 47 

RADIO NEWS Information Sheets 50 

RADIO NEWS Manufactured Receiver Circuits 52 

Bringing the Trade Show to RADIO NEWS Readers 54 
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IF yotíre in Radio now 
spare time orfull time 

it will show you how 
my improved training 
can help you make 
VII more money 

you're not in Radio' 
this bookwill show you how 
you can get in quickly I 

Radio's continued amazing growth 
and new uses of Radio principles is 
opening hundreds of fine jobs every 
year. Broadcasting Stations, Radio 
Dealers, Jobbers and Manufacturers, 
Shipping Companies, Aviation, Talk- 
ing Movies, Research Laboratories 
and many other sources of good jobs 
need men well trained in Radio con- 
tinually. Besicles, there are almost un- 
limited opportunities for a profitable 
spare time or full time Radio business 
of your own. Many of my graduates 
have jumped from $25, $35 and $40 a 
week to $50, $60, $75 and even $100 
a week within a year or less. My book 
proves this. 

I will train you inexpensively 
at home in your spare time 

Hold your job until you are ready for 
another. Give me part of your spare 
time. I will give you the training 
that is raising hundreds of men's sal- 
aries every year. I feel so sure that 
I can satisfy you that I will agree in 
writing to refund every cent of 
your tuition fee if you are not 
satisfied with my Lessons and In- 
struction Service when you fin- 
ish my course. 

Many make $10 to $30 a week 
repairing sets in spare time 

while learning 
The clay you enroll I will show you 
how to do ten jobs common in most 
every neighborhood. Nearly every 
one of the twelve million Radio sets 
in use needs $2 to $10 servicing a 
year. Get some of this money for 
yourself. I will show you how to do 
it. I will give you the plans and 
ideas that are making $200 to $1,000 
for many of my students while they 
are taking my course. 

11I 

r J.E. SM ITV _.res. Irt 
NATIONAL RADIO INSTITUTE 

Beforeyou do anything else 
Get the dope on my new -- 

Unique 8 Outfits of Radio parts for 
a Home Experimental Laboratory giv- 
ing practical training and experience 
equal to if not better than most resi- 
dent courses. 
Instruction sheets giving authentic in- 
formation on servicing many different 
models and makes of Radio sets. Of 
great value in spare tigre and full 
time service work. 
An enlarged and improved course 
leading to jobs in. Broadcasting Sta- 
tions, Commercial Land Stations, Op- 
erating on Board Ship, zedtlt Dealers, 
Jobbers and Manufacturers. 
Training in Radio's use in Talking 
Movie Apparatus, both Vitapl,one 
and Photophone systems. 
Training in Television and Hoare 
Television experiments. 
These are only a few improvements. 
My book "Rich Rewards in Radio" 
tells you of many more. Write for 
it today. 

Find out what Radio offers you 
Get my new free book 

It tells you where the good Radio 
jobs are, what they pay, how you 
can fit yourself right at home in 
your spare time to get into Radio. 
It tells you about the many extra 
services and materials that the Na- 
tional Radio Institute gives its stu- 
dents and graduates ; Lifetime Em- 
ployment Service and other features. 
It shows you what others who have 
taken my course have done - are 
making -what they think of it. 
There is no obligation. Send the 
coupon today. 

J. E. Smith, Pres., Dept. OGS 
National Radio Institute 

Washington, D. C. 

Have you read my new book giving an outline of 
National Radio Institute's improved training in 
Radio? If you haven't, send for your copy today. 
No matter what kind of a job you may have in 
the Radio industry now, unless you are at or near 
the top, I believe my training can help you get 
ahead -make still more money -get a still better 
job. However, I'll let you decide that for yourself 
after you have read my book -just let me show 
you what I. have to offer. Many others in Radio 
-amateurs, spare time and full time service men, 
Radio dealers, fans, custom set builders -have 
found the way to more profit and more money 
through this course. YoIN will find letters from 
them in my book. 

See what I offer those who are now 
or who want to be service men 

While my course trains you for all branches of 
Radio -I ant also giving extensive, thorough and 
practical information on servicing different 
models and makes of A.C., D.C., battery operated 
and screen grid tube sets. Atwater Kent models, 
Crosley, Zenith, Majestic, Stewart -Warner, Ra- 
diola, Eveready, and many other makes are cov- 
ered. This information is of special help -of 
real money- making value -to those who are now 
service men or those who want to be service men. 
This part of my training, however, is only one of 
18 features that I am offering Men and young men 
who want to get good jobs' in the Radio industry 
-or who are in Radio and want to advance. 
Even though you may have received information 
on my course before, unless you have gotten my 
new book as pictured above, write to me again - 
see how N. R. I. has grown and improved, too. 
'«hile my training has been enlarged and revised -my course 
is not new or untried._ Hundreds of men in Radio owe their 
success and larger income to it. Send the coupon today. 

J. E. SMITH, President I 

National Radio Institute, Dept. O G S I 

Washington, D. C. 

{ 

City de 

Dear Mr. Smith_ Fend me your book ",Rich Rewards In 
Radio." I avant the facts on the opportunities in Railìo 
and your revised and improved worse. I understand thi; 
does not obli gate me and that - no agent will call. 

Name 

Address 
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G. Clayton Irwin, Jr. 
The militant motivìting personality behind the Radio Manufacturers' 
Association Shows. Essentially a salesman with a great sense of show- 
manship in publicity, Irwin is tc be found pulling many of the strings which 
make the man -in- the -street stop and look at radio. The Radio Trade Show 
at Atlantic City and the New York Radio World's Fair, as well as the 
Chicago Radio Show, are under his direction. Mr. Irwin originated the 
Brooklyn Daily Eagle's radio department and later was associated with 
the Conde Nast Publications. He is doing an exceptiónal job for all of 

us and, incidentally, is being fairly well paid for his trouble 
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\ DATE 

F. SOLD 

RAI>ro NLws roil Jr-L-1T, 193 {) 

DATE 

IJ SOLD 

SEE TUBES 
JOINS 

AllO IO 

CHAMPION RA010 WRS.INC 
IN GUARANTEEING THEIR 

FREECTION FOP- 

5 

'Ribbontabels for 
Dating! 

Sturdiest 
Construc- 
tion Gives Longer 
Tube Life. 

Boxed so 
you can see 
what you buy... 

ow Champions offer the radio set 
owner PROOF of their extremely 

long lives. Every single tube that leaves the 
giant Champion factories is now RIBBON 
LABELED for Dating by the dealer when 
the tube is sold. 
Thus, profits on additional sales take the 
place of replacements and satisfy set owner, 
retailer and jobber of the fair value received 
and delivered. 
Dealers will particularly appreciate the 
RIBBON LABEL for Dating. Its date - 
clearly marked -absolutely eliminates cost- 
ly and annoying arguments over replace- 
ments. 
Servicemen, too, are assured of less trouble. 
First, because these tubes are so consistent- 

SELTUBGES 
JOINS 

CHAMPION 

HARATENG T R IINGUANEI HE 
PERFECTION FOR. 

You Can 
Test Every 
Tube With- 
out Remov- 
ing it from 
the Individ- 
ual Carton. 

C 
Every Tube 
Guaranteed 
Completely 
Non- micro- 

phonic. 

ly satisfactory. Second, because the service- 
man's arguments over guarantees are elimi- 
nated. 

Champion Radio Works, Inc. 
1136 -1143 Pine Street DanVers, Mass. 

RADIO TUBES 

NINETY DAYS 
AND WILL REPLACE 

PROVIDING DATE OE SALE 
ARREARS ON 
HIS LASE, 
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The Radio Trade Show 
ANY of us have heard of the Radio Trade Show which takes place in June each 

year and for the past few years has been held in Chicago. This year Atlantic City 
has been chosen as the site of the convention. We know many of the manufacturers 
and many of the dealers interested in radio who find their way to this show and, 

from the reports we get on their return, they have a perfectly delightful time. In fact, if we 
did not know that this was a dry country, we might imagine from some of the reports that 
hard liquor was still available. 

Entirely aside from the tremendous ballyhoo which this show receives and the good time 
had by all there is a very interesting and, serious side of the show activity -one of tremen- 
dous benefit. 

The show is not open to the public. .It has been designed to enable manufacturers to 
display advance models of their newest productions to the jobbers and dealers throughout 
the country. The show costs millions of dollars but it saves the radio manufacturers many 
more millions by making it possible for dealers throughout the country to be visited within 
less than a week. Many of the most progressive dealers find it to their advantage to know 
at first hand what the important manufacturers are going to offer the public. 

The public is not permitted to attend this show, the reason being not that the manufac- 
turers do not want the public to be entirely familiar with what they are going to offer, but 
to enable the manufacturers themselves to conserve their energies in presenting their case to 
the greatest number of people directly interested in the sale of their merchandise. For the 
first time since the Radio Show has been in existence the public is to be permitted to have 
a look in this year. By special arrangement with most of the leading manufacturers it has 
been possible for R.aDlo NEWS to secure advance information concerning the important devel- 
opments which have appeared at the Show. These developments, aside from the actual 
improvement in broadcast receiving equipment, are found in four outstanding and equally 
interesting successes. 

The first is one very dear to our hearts; because we have done a great deal of real pio- 
neering in it; namely, automobile radio. We are convinced that before the summer is over 
more than a million automobiles will be equipped with radio. receivers. This means 
that in addition to presenting a new type of enjoyment to more than a million families, RADIO 
NEWS has been directly responsible for the production of at least 75 million dollars' worth of 
summertime radio business. This business is of great benefit to many manufacturers who, 
up to now, have not had a part of the radio business at all. 

The second important development which the Trade Show has brought out is the practical 
television equipment now being offered for sale by several reputable manufacturing concerns. 
It is very gratifying to find in connection with this television advance that the manufacturers 
themselves are keenly interested in preventing the publication of any exaggerated claims for 
present -day television reception. They believe that the art will progress very much more 
rapidly if the public is not led to expect too much. 

The third interesting development which the Show has brought forth is a great group of 
practical remote- control devices. This subject is so completely covered in other pages of this 
issue that there is no need for amplification of it here. 

The fourth interesting subject is the pentode and other new tubes. Our stand in connection 
with the pentode was very definitely delineated a few months ago. We said, at that time, that 
the pentodes were logical tubes and should be used. A great deal of experimental work has 
been done with them since they were, like television, inopportunely announced, and it is 
quite logical that before the end of this season we will see quite a number of satisfactory 
receivers in which pentodes are employed. 

However, we believe the new receivers. incorporating the new tubes, designed for low fila- 
ment consumption, are more interesting for the immediate present. 

From what has been seen at the Trade Show, 1930 -31 is unquestionably to be the greatest 
year radio has ever seen, both from the viewpoint of those in the radio industry and the 
consumer public. 
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R. T. Io R.T. 
ON HE THE NEW STD VELOPMENTS IN RADIO. TE 

SERVICE KEEPS YOU 
EVISION, AND TALKING PICTURES TE- =`o T. 

¿More t® Come 
- - adio now offers ambitions men the great- 

- est Money - Making Opportunity the 
- 'woridhaseverseen! Hundreds of trained service 

men are needed by radio dealers, jobbers, and manufacturers! 
A "trained" Radio "Service and Repair" man can easily make 

$40 to $50 a week, and it's very common for a "trained" man 
with experience to make $75 a week, and up. 

BIG MONEY for Spare -Time Radio Work is easily made in 
every city and village. You can now qualify for this Big -Money 
work quickly through R. T. I. Get the Big Money Now and 
go up and up in this Big Pay field. The Radio industry calls 
for More Men, and R. T. I. supplies what the industry 
wants you to know. 

Supervised by Radio Leaders 
R. T. I. training is prepared and supervised by 
prominent men in radio, television and talking 
picture engineering ; distributing ; sales ; man- 
ufacturing ; broadcasting, etc. These men 
know what you must know to make money 
in Radio. You learn easily in spare time 
at home with the R. T. I. wonderful 
combination of Testing Outfits, 

Parts, Work Sheets, Job Tickets, 
It is easy, quick and practical, 
covers everything in Radio 
-includes Talking Pic- 

tures and the latest 
in Television. Get 

started in Big 
Money Ra- 

dio work 
now. 

AND $60.470-$80-PER what B. T. I. 
AND. leads to. Send for 

urself. 
training see for y 

R. T. I. Book and 

No Experience 
Needed 

ALL YOU NEED is ambition and the 
ability to read and write. The Radio 

industry needs practical trained men. 
Remember, R. T. I. makes it easy to earn 

spare time money while you learn at home. 

More to come 
THE MEN who get into this Big -Money field now 

will have an unlimited future. Why ? Because this 
billion dollar Radio industry is only a few years old 

and is growing by leaps and bounds. Get in and grow 
with it. $10 to $25 per week and more is easily made 

in spare hours while you are preparing for Big Money. 
TELEVISION, too, will soon be on the market, so the 

leaders say. Be ready for this amazing new moneymak- 
ing field. Remember, R. T. I. "3 in 1" home -training gives 

you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 

Warning 
Do not start R. T. I. training 

if you are going to be satisfied 
to make $15 or $20 per week 

more than you are now. Most 
R. T. I. men will make that much 

increase after a few weeks. There is 
no reason to stop short of the Big 

Money Jobs or the Big Profits in a 
spare time or full time business of your 

own. No capital needed. Get started 
with R. T. I. now. Make money 

while you learn at 
home. 

R. T. I. Book Now 

FREE 
The thrilling story of Radio, 
Television and Talking Pic- 
tures is told with hundreds of 
pictures and facts - its hun- 
dreds of big money jobs and 
spare time money- making 
opportunities everywhere. 

Send for your copy 
now. USE THE 

COUPON. 

THE R.T.I.ADVISORY BOARD. These men are executives with important concerns 
in the radio industry -manufacturing, sales, service, broadcasting, engineering, etc., etc. 
They supervise R. T. I. Work Sheets, Job Tickets, and other training methods. 

R. T. I. R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL. TIME BUSINESS OF YOUR OWN 

LET F. H. SCHNELL 
AND R. T. I. 

ADVISORY BOARD 
HELP YOU 

Mr. Schnell, Chief of 
the R. T. I. Staff, is 
one of the ablest and 
best known radio men 
in America. He has 
twenty years of Radio 
experience. First to es- 
tablish two -way ama- 
teur communication 
with Europe. 

Former traffic man- 
ager of American Radio 
Relay League. Lieuten- 
ant Commander of the 
U. S. N. R. Inventor 
and designer of Radio 
apparatus. Consultant 
Engineer to large Ra- 
dio manufacturers. 

Assisting him is the 
R. T. I. Advisory Board 
composed of men prom- 
inent in the Radio in- 
dustry. 

RADIO & TELEVISION INSTITUTE 
Dept. 84.B, 4806 St. Anthony Ct., Chicago 

RADIO & TELEVISION INSTITUTE 
Dept. 84 -B, 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
"Tune In On Big Pay" and full details of your 
three -in -one Home Training (without obligating 
me in any way). 

Name 

Address 

City State 
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1930 As Radio 
By H. B. Richmond 

President, Radio Manufacturer? 
Association, Inc. 

THE reduction in the number of re- 
ceiver manufacturers has enabled the 
survivors to pick their distribution 

outlets more carefully than has ever before 
been possible. This is resulting in a dis- 
tribution efficiency comparable with the in- 
crease in manufacturing efficiency. The 
purchaser of radio receivers may well look 
forward to receiving an even increased 
value from his radio dollar. 

With continuous improvement in broad- 
cast programs, with the extension of re- 
ceivers into several rooms of the house, 
and with improved values in the receivers 

themselves, the whole radio industry is well justified in the con- 
fidence it is placing in its next radio season. 

By Powel Crosley, Jr. 
President, Crosley Radio Corporation 

SO far as we are concerned, business is 
back to normal and steadily improv- 
ing. Our sales are now greater than 

for the same period last year, when we had 
the largest business in our history. New 
items have been added to our line that 
should substantially increase our business 
for the remainder of the year. Both en- 
gineering and merchandising have been 
carefully planned. Production on our new 
auto receiving set is being increased and it 
promises to be one of the biggest sellers in 
our line. The radio industry should have a good year and will be 
especially satisfactory to the manufacturers that provide attractive, 
well -made merchandise at prices people can afford to pay. We are 
facing the future with great optimism. 

By Dr. Lee De Forest 
Consulting Engineer and Inventor 

REFINEMENTS, rather than startling 
innovations, should be the keynote 
of radio progress during the coming 

year. In tubes, circuits and broadcasting, 
we have an ample foundation upon which 
to build. Yet those essentials, when crit- 
ically examined, leave much to be desired 
by way of refinement. Thus radio tubes 
may be and, in a few instances, are being 
refined in mechanical and electrical design. 
The day is rapidly dawning when the pub- 
lic, fully appreciative of the part played 

by tubes in their radio entertainment, will employ none but the 
best. In circuits, we have further opportunities for refinement, 
without gambling time and effort in search of the theoretical last 
word. In broadcasting, it becomes increasingly obvious that the 
entire radio industry rests on the merits of the broadcast programs, 
which in turn depend on the finesse with which the advertising 
appeal is handled. Unless program sponsors come to appreciate 
full well their status as invited guests rather than advertising sand- 
wich men in the average home living room, we may well question 
the security ofthe future radio industry. 

By Merlin H. Aylesworth 
President, National Broadcasting Co. 

IF radio may be considered a significant 
index of general industrial conditions, 
continued progress in the speedy re- 

sumption of the normal pace of all busi- 
ness may be expected. The National 
Broadcasting Company is doing more busi- 
ness today than a year or six months ago. 
New contracts, renewals and options for 
1930 assure a continuance of substantial 
increases in business during the year. Amer- 
ican industries are presenting more and bet- 
ter radio programs to an ever- growing 
audience. 

In 1929 approximately 4,500,000 radio 
sets and 69,000,000 tubes were sold. Most 

of the receivers sold were of the high -grade, electrically operated 
type. The first three months of 1930 indicate that more than 
5,000,000 sets will be sold this year, representing a substantial in- 
crease over last. At least 84,000,000 tubes will be purchased, an 
increase of 15,000,000 over 1929. Rapid developments in radio 
broadcasting technique, and competition between sponsors- of radio 
programs are creating increased demands for modern radio receivers 
and speakers. In so far as radio is concerned, prospects for 1930 
are good. 

By McMurdo Silver 
President, Silver -Marshall, Inc. 

THE radio industry has been through 
an elimination period -leaving fewer 
but stronger manufacturers and deal- 

ers to supply a steadily increasing consumer 
demand. Dealers can buy with confidence 
that few changes will be made during the 
coming season. Manufacturers whose lines 
they carry have survived the severest test 
of competition and finance. Consumers 
can rest assured that the aggressive mer- 
chant from whom they buy a set will be in 
business months later to back up his ser- 
vice guarantees. 

By Carl Dreher 
Chief Sound Engineer, RKO 

DURING the next year notable, al- 
though not radical, improvements 
may be expected in the speech am- 

plification and talking movie field. The 
audio -frequency band will be considerably 
extended, especially on the high end. re- 
sulting in more natural reproduction of lip 
sounds. In talking movie - recording the 
tendency will be to remove the microphones 
as far as possible from the immediate vi- 
cinity of action, thus speeding up produc- 
tion and giving the actors more leeway 

for dramatic effects. Better microphones and anti -ground noise re- 
cording methods are being developed. These improvements in 
sound recording and reproduction will keep pace with the wider 
picture, development of color processes, etc. Improvements in 
sound gate design will result in smoother reproduction of music. 
Low -grade reproducing equipment in theatres will be largely sup- 
planted by high -quality apparatus. There is reason to believe that 
in time electrically reproduced drama will be preferred to the 
original, through improvements in the mechanical medium which 
will render it entirely unobtrusive, while enabling it to transcend 
the limitations of the unaided human voice and senses. 
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Leaders See It 
By Ernest Kauer 

President, Ceco Manufacturing Company 

THE forthcoming radio season, ushered 
in by the Annual Radio Trade Show 
at Atlantic City in June, holds prom- 

ise of being the most satisfactory to the 
public of any season since broadcasting 
began. 

There are several reasons. First, broad- 
casting itself has set a new standard of 
quality in the season now coming to a 
close, and this will be enhanced in the new 
season. Radio manufacturers have done 
much to contribute to improved programs 
and will do more. 

Quality _o_f merchandise is- better- than 
ever before. There is an honesty in man- 
ufacture that is indisputable; the only limitations that exist in 
quality today are those of human frailty, and production experts 
are gradually eliminating these. The distributing field is cleaner 
than ever before. Unethical and weak manufacturers have been 
forced out to a great degree by last season's stringencies. 

By and large, the outlook is exceedingly happy. The public will 
hear better programs and buy better radio products at no greater, 
possibly less, cost. 

By C. C. Colby 
President, Samson Electric Company 

IN the sound projection field the year 
1930 opened with business slack as a 
reaction from the stock market col- 

lapse of the late fall. Since February, how- 
ever, there has been a continuous improve- 
ment, with indications that by the middle 
of the year normal conditions will have 
returned. 

There has been no distressed merchan- 
dise in this field, no companies in trouble, 
and the drop in the merchandising curve 
has been due largely to the generally un- 

settled financial condition of the country. Confidence is coming 
back, and, coupled with an ever- increasing interest and widening 
field, I look for excellent business during the latter half of the year. 

By Robert Hertzberg 
Pilot Radio & Tube Corporation 

AS a hobby for the experimenter and 
dabbler the short waves have almost 
entirely supplanted regular broad- 

casting. Thousands of former set con- 
structors and DX "fans," who dropped the 
radio game simply because they had ex- 
hausted the possibilities of the 200 to 550 - 
meter channels, are learning of the thrills 
that await them on the high frequencies; 
and they are buying apparatus, building 
sets and twisting dials with that burning 
spirit of enthusiasm of old. The incipient 
short -wave boom will undoubtedly break 
with full force during the coming season, 
and the parts and kit manufacturer who 
prepares for it will enjoy a rousing revival of business. 

By. J. E. Smith 
President, National Radio Institute 

THE importance of radio servicing as 
a factor in radio merchandising can- 
not be overstressed. A set which does 

not perform 100% satisfactorily gives both 
the dealer and the manufacturer a black 
eye. Manufacturers realize this -and deal- 
ers are just beginning to. This year will see 
the position of the serviceman as a link in 
the chain - manufacturer, jobber, dealer, 
serviceman -strengthened materially. The 
progressive dealer is learning that cheap 
help doesn't pay. Consequently the de- 
mand for properly trained and equipped 
servicemen is growing -exponentially -in 
proportion to the growth of wisdom on 
the part of employers of servicemen. 

By George Lewis 
Vice-President, Arcturus Radio Tube Co. 

T T is quite possible that an improvement 1 in radio receivers may be effected 
with a modification of existing tube 

types. While such a change will not nec- 
essarily lessen the utility of our present 
sets, the purchaser will receive greater radio 
value for his money. 

Further developments along the lines of 
remote control are inevitable in this era 
of labor- saving devices. The receiver that 
will find the most ready market is the set 
that best adapts itself to that after -dinner 

indolence -when programs are at their best and the inclination to 
move at its lowest ebb. 

Automatic volume control will add consistency and enjoyment 
in the reception of distant stations with still more receivers. And 
I anticipate the design of one or more manual volume control sys- 
tems that will control intensity of signals with absolutely no effect 
on quality (within the limits of permissible tube and speaker loads). 

And it seems logical to look for a radio, phonograph and home 
movie combination in the more elaborate layouts, utilizing, of 
course, the common audio amplifying system. 

By R. H. Marriott 
Consulting Engineer 

IEXPECT: less receivers for the in- 
dustry and more for the listeners; more 
radio development by the Radio Man- 

ufacturers' Association, the Institute of 
Radio Engineers, et al.; the Commission, 
supervisors and broadcasters to continue to 
reduce squeals and improve radio gen- 
erally; band -pass receivers to reduce cross- 
talk; direct -coupled amplifiers to improve 
quality and prices; better speakers; more 
dependable tubes; more radio power to 
override static; more radio aids for avia- 
tion; better television pictures; better international broadcasts; 
more world -wide telephone and telegraph services; more re- 
ceiver salesmen like Amos, Andy, and Will Rogers; and improve- 
ments I do not expect. 
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By Ray H. Manson 
Vice -President and Chief Engineer, 

Stromberg- Carlson Mfg. Co. 

THE outlook for the coming radio 
year is encouraging, as many valu- 
able lessons have been learned from 

the strenuous experiences of last season. 
The trend of new receiver designs is di- 
rected towards better performance, par- 
ticularly the making of the complete 
tuning range of the receiver of equal 
value as regards selectivity, sensitivity 
and uniformity in audio quality. Here- 
tofore, high selectivity has been obtained 
at the expense of good audio quality, es- 
pecially at the low frequency end of the 
tuning dial. These improvements in per- 

formance are certain to build up increased customer demand for 
new radios. 

By Sam Pickard 
Vice -President, Columbia Broadcasting 

System 

PROGRESS in the past year, both in 
laboratory and sales development has 
been so marked that should the present 

pace be maintained, observers should see 
the most unusual and fruitful year the 
industry has experienced. 

The idea that the summer months 
bring stagnation is exploded. The coun- 
try's foremost advertisers are realizing the 
merits of the vacation period and are 
expanding accordingly. We approach the 
coming months optimistically and enthusiastically. 

Closely approaching the billion -dollar class, 1929 gave radio sixth 
place in the country's major industrial field. 

The photo -electric cell, aided by the neon tube and scanning disc, 
has brought what is destined to be the greatest achievement of our 
age-a definite prediction of television. Although all its problems 
have not been solved, it is safe to say that engineers now have it 
well in hand. 

During the past twelve months the Columbia Broadcasting Sys- 
tern network has grown from a group of 46 stations to a total of 
74. The West coast and South have been tied in on a permanent 
w ire basis. 

The quality of programs and the number of commercial sponsors 
have increased in approximately the same ratio as the growth of the 
network. Although no definite check has been made on the number 
of listeners as compared with a year ago, it is safe to assume, based 
on the tremendous volume of receiving sets sold, that a majority 
of the American public now listen to radio programs. 

By R. L. Duncan 
President, RCA Institutes 

IT is not so much the producing and 
merchandising of a million or more 
sets that presents the greatest prob- 

lem during the forthcoming year. Ac- 
tually, it is the servicing of the ten or 
twelve million radió sets already in 
the hands of the public. After all, the 
radio set is bought for just one pur- 
pose: radio entertainment. Upon the 
maintenance of an endless flow of radio 
programs, through the proper function- 
ing of the radio set, rests the future suc- 

cess or failure of any radio manufacturer. That the grave problem 
is fully appreciated is evident from the growing demand for trained 
radio men. No longer is the industry interested in the erstwhile 
handy man, working with pliers, screwdriver and soldering iron. 
Today the industry seeks the man with sound training, equipped 
with remarkable testing equipment, and possessing a convincing 
personality. It is in order to provide the men of proper training 
that radio training facilities- resident courses and correspondence 
courses alike -are being expanded as never before to take care of 
the steadily growing army of radio students. 
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By Edward H. Loftin 
Radio Engineer 

dios with 
prevailing. 

NOW that radio has definitely be- 
come as much an established institu- 
tion in the home as the daily news- 

paper, the need for 15,000,000 or more 
radio sets to complete the now prac- 
tically assured radio in the home pro- 
gram of this country alone promises 
much for the coming season's radio busi- 
ness. Even a mere beginning at the tap- 
ping of this enormous residual market 
will provide a most substantial year's 
business. I caution, however, that the 
complete working of this beckoning re- 
sidual radio market will be accelerated by 
considerably reducedzprices for good ra- 

fewer expensive tubes over those prices heretofore 

By Samuel Egert 
Wireless Egert Engineering 

Company, Inc. 

THIS season, those connected with 
both radio and automotive industries 
have an entirely new market at 

their disposal- namely, the automobile 
radio. Its success depends upon those con- 
nected with its manufacture, distribution 
and installation. Our modern methods of 
manufacture and distribution can easily 
rise with this new demand, but its ulti- 
mate success is dependent upon the rap- 
idity, ease and correctness of its installa- 
tion. Once the serviceman masters the obstacles which automobile 
radio creates, and produces the satisfied customer, the possibilities 
of this field become unlimited. It would be to the advantage of 
every serviceman in the United States to study every bit of avail- 
able data on auto radio. Different cars present different problems 
of mechanical and electrical kinks which can be ironed out by ex- 
perience. Remember, the car owner will not stand for any tamper- 
ing with the efficiency of his motor. Give him a quick and clean 
installation and he will bring more customers. 

Automobile radio has forged ahead with such rapid strides as to 
have incurred the wrath of what I believe to be ill- advised legis- 
lators in several states of the Union. It was only after those people 
responsible for the pioneer work in this field attended several legis- 
lative hearings and presented automobile radio in its true light that 
the opposition by uninformed people was effectively combatted. 

Radio, if nothing else, is a boon to automobile driving in that it 
has a tendency to reduce speeding, relieves driving fatigue, fills the 
long, lonely hours of driving with an unobtrusive diversion of the 
auditory variety and in no way adversely affecting the proper 
operation of the car. 

Auto radio is here and here to stay. 

By Allen B. Du Mont 
Chief Engineer, De Forest 

Radio Company 

POPULAR interest in short -wave radio 
is everywhere evidenced. That great 
army of "pioneering adventurers" who 

played such an important part in the de- 
velopment of radio broadcasting is now 
turning to the lure of listening to distant 
lands and the fascination of watching 
television programs in the home. 

In spite of the usual pessimistic propa- 
ganda that always precedes the advent of 
a new era or a new development, tele- 

vision has reached the stage where it has demonstrated its readi- 
ness for home enjoyment. 

The American public is manifesting its interest in keeping pace . 
with this new art and many homes are now watching television 
programs regularly, preferring to believe their own eyes rather 
than be guided by the "it's- not -ready -yet" pessimism of a few 
engineers. 
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By A. A. Leonard 
Chief Engineer, Automobile Radio Corp. 

MY first ride in a radio -equipped 
automobile occurred more than 
four years ago. The equipment 

was necessarily crude as at that time auto 
radio was still in the development stage. 
The impressions of that ride are still 
vivid, however, and it served to demon- 
strate that auto radio is the greatest con- 
tribution to domestic life since the ad- 
vent of broadcasting. 

The development of a radio receiver 
for motor -car installation has taken much 
time and effort. The results are most 
gratifying to those whose foresight 
prompted its undertaking. The past four years have demonstrated 
the utility, dependability of the automobile receiver and the com- 
bination of these two great factors of modern life has met with 
immediate acceptance and appreciation by car owners throughout 
the country. 

A radio receiving set will soon become a necessary part of the 
equipment of every automobile. 

By Arthur Moss 
President, Electrad, Inc. 

RADIO principles are so far- reaching 
only a modern Solomon would dare 
predict a limit. New developments 

come so fast they have already outgrown 
the boundaries of the so- called radio in- 
dustry. 

Today, it is a topic of universal inter - 
est-or should be. 

The development of the vacuum tube 
has opened up entirely new fields. Re- 
cently a new magazine was announced 
which will be devoted entirely to uses 

and adaptations of tubes to industry. 
Just stop and consider a few of the fields aided by the use of the 

tubes such as those of communications, medicine, lighting, aviation, 
mining, television and many others. Regardless of what the indus- 
try may be, a basic knowledge of the principles of radio will be of 
great value to the boy or girl who anticipates entering the world 
of industry. Perhaps the best way to secure this knowledge is to 
adopt radio as a hobby when one is young. In this manner training 
can be secured without drudgery. 

It is our belief that every man, woman, boy and girl, to keep 
abreast of the age in which he or she lives, should know something 
about radio -not its technical phases necessarily, but its broader 
aspects as they relate to the future comfort and progress of man- 
kind. Radio no longer is merely a vehicle of communication or 
entertainment; it bids fair soon to attain a usefulness second only 
to electricity itself. 

By Lloyd Hammarlund 
The Hammarlund Manufacturing 

Company, Inc. 

THE industry faces a very hopeful 
condition. Even though general busi- 
ness conditions are not as bright as 

last year, radio conditions are very much 
better. 

Manufacturing and selling programs 
will be more conservative this year. The 
broadcast listener will have still better 
programs and reception. The radio buyer 
will receive more for his money than ever 
before, because of tremendous engineering 
advancements and keen competition. 

Although it is usually customary to predict the future with 
degree of optimism than is warranted by conditions existing 
time, I can sincerely state that the coming radio year should 
of better business for the industry in general and hold far 
degree of satisfaction for radio builders and users. 

greater 
at the 
be one 
greater 

By James Millen 
General Manager and Chief Engineer, 

National Company 

SHE enthusiastic response of the mo- 
toring public to automobile radio 
indicates that such equipment fills a 

recognized want. I feel that the buying 
public has tested and approved the new 
experience of entertainment on the open 
road. It appeals alike to those who 
travel extensively alone, to the who 
wish to follow their favorite programs 
while away from home, and to those who 
take pride in the appointments of a fine 
car. 

Automobile radio is well past the ex- 
perimental stage, and the problems which 
vex the designer of such specialized equipment are rapidly yielding 
to intensive research in the laboratory and the field. This embryo 
field will undoubtedly become an important factor in summer 
radio sales, even this year. 
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By Harold L. Olesen 
Electrical Engineer, Jewell Electrical 

Instrument Company 

THE tendency during the past years 
has very definitely been for bet- 
ter testing equipment for both 

factory and service use. The ever in- 
creasing demand for better radio sets has 
necessitated the use of better factory test- 
ing equipment. This same demand is 
now being felt in the service field for 
better service, with the result that the 
various service organizations, whether in- 
dependent or under the guidance of 

some radio set manufacturer, are finding a pressing need for good 
service equipment. 

This need for better service equipment is being answered by the 
manufacturers of such apparatus, with the result that a very satis- 
factory season is before both the serviceman and the manufac- 
turer of his equipment. 

By B. F. Dulweber 
President, Supreme Instruments Corp. 

DESPITE the decline in volume of 
sales in the radio industry during 
the past seven or eight months, 

the sale of testing equipment has shown 
a marked increase. That the sale of such 
equipment should have increased during 
the period when the industry as a whole 
has been so greatly depressed is indicative 
of the ever increasing realization that ser- 
vice is the "bed rock" upon which the 
successful merchandising of receiving sets 
must be built. 

The radio public is becoming better informed, more critical and 
more exacting in its demands and the growth of the individual 
business as well as that of the industry collectively depends upon 
satisfying that demand and delivering the consistent pleasurable 
results that can be obtained from the present -day receiving sets - 
that means adequate, efficient, consistent service. Dealers and ser- 
vicemen, in constantly increasing numbers, are learning through 
actual experience that the type of service that builds permanent 
business success can be performed at a negligible cost through the 
use of efficient, well designed testing equipment. To this may be 
attributed the increased sales of such equipment during the recent 
period of general recession and a continued increase during the 
coming year may be confidently expected. 

Dealers and servicemen during the past year have selected 
servicing equipment with greater care and intelligence. This more 
critical selection will continue and- grow in intensity and the trade 
will insist upon properly designed and constructed equipment, pos- 
sessing such range and elasticity as will adequately meet every 
servicing need. 
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The Pilot plane in Hamilton harbor 

RADIO NEWS FOR JL LY; 1930 

W2XBQ Flies to 

'Leh Bouck at the transmitter aboard the plane. 
At the right is a close -up of the wind - driven 

generator mounted on the side of the ship 

ONE of the primary objects in the promo- 
tion of the recent flight to Bermuda was 
to determine the extent to which re- 
liable communication with land might 

be maintained on an over -ocean flight. And when 
I write "reliable communication." I refer to a 
continuous interchange of messages between the 
plane and land; comparable to the traffic handled 
by an ocean liner. That this object was achieved 
is demonstrated in the fact that while over fifty 
messages were handled. back and forth. between 
WHD, the radio station of the New York Times, and W2XBQ, 
the airplane "Pilot Radio," not a repeat of a single word was 
requested. The signals received on plane and land suffered 
from practically no diminution throughout the eight- hundred- 
mile flight. One of the last messages transmitted from New 
York. just before the plane alighted in Murray's anchorage. 
Bermuda. was to the effect that the signals were every bit as 
consistent and powerful as when we took our departure from 
Scotland lightship the day before. As for WHD's signals, due 
to their painful loudness it was actually necessary to detune 

The Pilot Flying Laboratory Makes 
Flight to the Summer Isles. Two -way 
Throughout the Flight Between the Plane 
New York "Times." The Operator 

and the High Spots 

By Zeh 

the receiver from their wave. 
Transmitter and Receiver Design -The transmitter and re- 

ceiver,were built in the laboratories of the Pilot Radio and 
Tube Corporation, sponsors of the flight -and the plane used 
in the flight was their flying laboratory. The problems con- 
fronting us were those of electrical efficiency, weight and space. 
Electrical efficiency considered several aspects, including the 
ability to transmit and receive over long distances, and the 
necessity, from the point of view of safety, of being able to 

operate for a reasonable period of time from the surface of the 
sea. The problem of weight is omnipresent in designing air- 

craft radio equipment, and was con- 
sidered by the writer in some detail 
in his article. "The Problems of 
Aircraft Radio." appearing in RADIO 
NEWS for July, 1929. Space was a 
matter of convenience and comfort, 
and was both psychological and 
physical. A comfortable radio 
shack is almost essential to efficient 
operating. 

The Transmitter -Two transmit- 
ters. combined in one unit, were 

carried, covering both long and short waves, the 
long -wave transmitter being effective between 600 
and 1100 meters and the short -wave transmitter 
covering a band from 35 meters to 50 meters. 
Changing from long to short waves was accom- 

plished by switching over inductors, the same tube and meter 
combinations being employed on all wavelengths. In addition, 
an exterior loading coil was used for transmitting wavelengths 
above 700 meters. A Hartley oscillator was employed in 
both transmitters. 

The Receiver -The receiver was mounted on a sliding shelf 
below the transmitter, both receiver and transmitter being 
combined in a single suspended unit. The receiver was mounted 
below the transmitter in order to provide the greatest possible 
isolation of the short -wave transmitter, and slides in and out 
on its shelf to facilitate changing coils. The receiver is a 
modification of the Pilot a.c. Super -Wasp, described in the 

*Managing Editor, Aero News and Mechanics; Engineer in charge of 
Aeronautics, Pilot Radio & Tube Corp. 
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PILOT RADIOSQVTFB AMEMCAN 
GOOD WILL:FLIGHT N0.c,uTE 

vl 

Bermuda 
Radio and Aviation History in an Epic 
Communication Was Maintained 
and WHD, the Short -Wave Station of the 
Describes the Plane's Radio Equipment 
of the Flight 

Bouck* 
January issue of RADIO NEWS by Robert Hertzberg. 

A.c. tubes, operated in series through a suitable resistor, were 
employed in preference to the d.c. type in view of the lowered 
microphonic response. Special coils were wound, giving a tun- 
ing range of from 14 to 1200 meters. 

Power for all filaments is supplied from an Exide non - 
spillable twelve -volt aircraft battery, which also turned over 
the Esco dynamotor feeding the De Forest 510A transmitting 
tube with 100 milliamperes at 1,000 volts. The storage battery 
was charged continuously during flight (except during recep- 
tion) by an Esco wind- driven generator driven by a Deslauriers 
one -blade constant -speed propeller. 

With this power combination, and an emergency antenna, 
about ten hours of average communication is possible when 
down on water or land. 

A convenient switch disconnected the generator, eliminating 
commutator interference during reception. A send -receive 
switch on the radio panel controlled the filament and dyna- 
motor, transferred the antenna from the transmitter to receiver 
and disconnected the plate voltage from the receiver during 
transmission. A separate filament switch made it possible to 
burn the receiving filament while transmitting, eliminating the 
heating lag. The plate voltage to the receiver was supplied 
by the special Eveready aircraft unit "B" and "C" battery. 

Above is a view of the New York Times radio room, 
with Fred E. Meinlxoltz, at the left. and R. J. Iverson. 
The Pilot plane was in constant communication with the 

New York Times short -wave station, WHD 

A trailing wire antenna was employed, measured lengths 
being indicated on the wire for different frequencies. The 
transmitter was operated, during the Bermuda flight, on 41 
meters, the antenna being about ninety feet long and working 
on the third harmonic. This resulted in stable functioning of 
the oscillator (somewhat unreliable on the fundamental with 
close coupling) and provided a highly satisfactory pick -up when 
receiving. 

The General Layout -The arrangement of the radio cabin is 
shown in the accompanying drawing, and considers the con- 
venience and comfort of the operator. There is plenty of leg- 
room under the folding desk, the key is located for comfortable 
operating. and all controls are at the fingertips of the operator. 
The cabin is well lighted with a window at the operator's 
left. There is no loose equipment. All spare parts are carried 
in closed shelves, and the entire layout is one that lends itself 

to electrical and mental ef- 
ficiency. 

The Flight -On the morn -. 

ing of April the first, with 
W. H.. (Bill) Alexander at 
the controls, and Captain 
Lewis A. Yancey, our navi- 
gator, alongside of him, we 
taxied across Flushing Bay to 
Classon Point for our first at- 
tempt at a take -off. Our first 
four efforts were failures. 
There was practically no wind, 
and the Sound was almost 
without a ripple. Under these 
circumstances it is next to 
impossible to break the suc- 
tion under the pontoons and 
take off a heavily loaded plane. 
Between attempts we light- 
ened the ship by draining 
gas and discarding our anchor 
and kit of spare pontoon 
plates. Just before our fifth 
attempt a slight wind arose. 
We waited until two ferry 
boats crossed in front of us, 
to take advantage of the 
waves created in the wake, 
and Bill Alexander gave her 
the gun. As she gained 
speed, George Post in his 
Travel -Air taxied across our 
path, wide open, throwing up 
a choppy sea that helped 
(Continued on page 72) 
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Above is a view of the 
dynamotor driven by 
the storage battery. The 
wind -driven generator 
keeps the battery at a 
constant charge when 
the ship is in flight. At 
the left is a diagram 
of the plane interior, 
showing the location of 
the radio room and ap- 

paratus 
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The grid -dip meter is most 
useful in determining the wave- 
length setting of a short -wave 
receiver adjusted to the incom- 
ing signal of an unknown sta- 
tion, as shown here, in the 
laboratory of RADIO NEws mag- 
azine. Incidentally the trans- 
mitter shown in the upper part 
of the photograph is the one 
constructed by Lieut. Wm. H. 
Wenstrom and described in the 

-July. 1929, issue of RADIO NEWS 

RADIO NEWS FOR JULY, 1930 

rrildi»g 

ROBABLY no other piece -- of 
laboratory apparatus is called upon 
in conducting an experiment, in 
calibrating a receiver or clicking 

out a coil- condenser combination more 
than the wavemeter. Truly it may be 
said that the wavemeter is to the ex- 
perimenter what the slide -rule is to the 
engineer. 

To begin to set down the many uses 
of the wavemeter would be almost an end- 
less task. Many will be apparent but to 
suggest a few the wavemeter is useful in 
measuring the high and low frequency 
ranges of a coil- condenser combination; 
it is useful in determining the wave- 
length setting of a short -wave or other 
transmitter; it may be used, in conjunc- 
tion with a receiver, to determine the 
transmitting frequency of a received sta- 
tion; it is used to calibrate the frequency 
range of receivers and transmitters; it 
may be used to adjust receivers to the 
frequency of a station whose position on the tuning 
known previously. 

There are many types of wavemeter ranging 
simplest one consisting merely of a coil and condenser ar- 
rangement which is calibrated in wavelength or in kilocycles 
to the finely made and 
highly accurate radio -fre- 
quency oscillators. The 
wavemeter which is de- 
scribed here may be classed 
as one in between these two 
extremes. It consists of a 
simple form of oscillator 
with a meter inserted in the 
grid circuit of the oscillator 
tube to give a reading indi- 
cating resonance with the 
circuit under measurement. 

Fig. 1. The circuit of the grid -dip 
meter. A single -99 tube with its 
associated batteries, together with a 
plug -in coil, tuning condenser and mil - 
liammeter, are all that are required 

dial is not 

from the 

How It Works 

Its principle of operation 

is simple. If you set up an oscillator 
with a milliammeter inserted in the grid 
circuit of the oscillator tube, then, when 
plate and filament batteries have been 
connected, the circuit will oscillate, as 
indicated by a reading of current in the 
grid milliammeter. Depending upon the 
setting of the condenser which tunes the 
coil of the oscillator to some frequency 
within its band a wave will be set up cor- 
responding in frequency to the setting of 
this coil- condenser combination. Now if 
a second tuned circuit be brought within 
the influence of the electromagnetic field 
set up around the oscillator coil no inter- 
action will be apparent. But, just as 
soon as the second circuit is tuned to the 
frequency of the oscillator then things 
begin to happen. Much of the r.f. cur- 
rent generated by the oscillator is ab- 
sorbed by the circuit under measure- 
ment, causing the initial reading of the 
grid meter to decrease greatly. The closer 

the second circuit is to the oscillator coil the greater will be 
the absorption and consequently the greater will be the de- 
crease in the meter reading. As the dial of the second cir- 
cuit's tuning condenser is rotated over a small arc it will be 
noted that the needle of the meter takes a decided dip, from 

whence the wavemeter ob- 
tains its name, a grid -dip 
meter. As the circuit under 
measurement is moved 
away from the oscillator the 
dip becomes less noticeable 
and it is under such condi- 
tions that greatest accuracy 
is obtained. The reason 
for this is that the closer 
the measured circuit is to 
the oscillator the greater 
will be its influence on the 
fatter, even when the former 
is slightly out of resonance 
with the oscillator. . How- 
ever, when the coupling be- 

The grid -dip meter set up an 
of the plug -in coils a wide ra 
ered. A chart showing each co 

to the top by m 

d ready for business. By means 
nge of wavelengths may be cov- 
il's calibration curve is held down 
eans of spring clips 
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a CJRJD-DIP Meter 
Here's a Simply Constructed Piece of Laboratory Apparatus 
Which Every Experimenter, Especially the Short -Wave Enthusi- 
ast, Ought to Have in His Workshop. It's Handy for All Sorts of 
Measurement Work Involving the Indication of Resonance or the 

Accurate Identification of Wavelength Adjustment 

By John B. Brennan, Jr. 

Fig. 2. In this pictorial wiring diagram each of the parts 
employed in the construction of the meter is shown in the 

relative position it will occupy in the finished job 

Compare this photograph with the pictorial wiring diagram 
shown above, to the left, for greater clarity in identification 

of the parts 

tween the two has been reduced the absorption effect of the 
tuned circuit upon the oscillator is manifest only when the two 
circuits are actually in resonance, the needle of the meter giv- 
ing ever so slight a dip as the tuning dial of the measured 
circuit is moved only slightly. The same thing holds true if 
the dial of the tuned circuit is adjusted to some fixed but un- 
known frequency. Then, as the dial of the oscillator condenser 
is rotated a grid dip will be noticed when the oscillator is 
exactly in resonance with the tuned circuit. Providing the 
oscillator has been calibrated so that the condenser dial reading 
may be translated in terms of wavelength or frequency, it is 
merely necessary to look up the frequency adjustment of the 
oscillator at its condenser setting to obtain the frequency ad- 
justment of the circuit under measurement. 

Essentially the circuit, as shown in Fig. i consists of a coil 
shunted by a variable tuning condenser, these two connected to 
the elements of a -99 vacuum tube. The coil is tapped so that 
a part of it is connected in the grid circuit of the tube while 
the other part is inserted in the plate circuit. Thus, we have 
a simple Hartley oscillator circuit. 

To employ the grid -dip oscillator circuit as 
a laboratory instrument for the various 
measurement work it is called upon to per- 
form it is necessary, of course, that the oscil- 
lator be calibrated in wavelength or frequency 
against a standard whose accuracy cannot be 
doubted. Not always does the experimenter 
have such a standard at his disposal but there 
are other means by which he can accurately 
calibrate his wavemeter. One of the simplest 
is by setting up a simple three -circuit re- 
generative receiver, a one tube affair, and 
tuning it to some broadcast station whose 
frequency adjustment is known to be accu- 
rate and constant. Then, by clicking the os- 
cillator against the second, third, fourth, fifth 
and so on harmonic of a received station a 
number of calibration points may be obtained 

by which a calibration curve may later be prepared. By 
tuning in on several such stations many points may be ob- 
tained, thus adding to the accuracy of the calibration. The 
actual calibration of the oscillator will be taken up in a later 
paragraph, in greater detail. 

Construction Details 

The several photographs and line drawings accompanying 
will illustrate the simplicity of construction of the grid -dip 
meter. All of the apparatus, including both the filament and 
plate batteries are contained in the same shielded box as the 
meter apparatus, being separated from the latter by means of 
a compartment wall. In the front section of the box is lo- 
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Fig. 3. Below, the relative 
size of the meter is indi- 
cated, while to the right is 
shown the panel drilling de- 
tails for the face of the 

metal box 

RADIO NEWS FOR JULY, 1930 

cated the 
tuning con- 
denser, tube 
socket, am- 
perite for 
filament con- 
trol, and 
the bypass 

condenser. On the front panel is located the grid milliammeter 
and the condenser with its dial. On the left wall (looking at 
the front of the box) is located the bakelite coil receptacle 
with its pin jacks. By means of a couple of spring brass clips 
attached to the side of the box and fitting snugly over the top 
the calibration charts are at all times kept with the meter. 

Wiring of the grid -dip meter is shown in detail in the two 
figures, Fig. 1 and Fig. 2, the first showing a schematic circuit 
and the second a full picture wiring diagram. In the latter all 
the parts are shown in the relative position they will occupy in 
the completed instrument. Details for drilling the various 
sections of the shield can are shown in Figs. 3 
and 5. 

In order to make the grid -dip meter as uni- 
versal in application as possible it is necessary to 
wind several coil units so as to cover a multi- 
plicity of wavelengths. The coil chart shown in 
Fig. 4 gives an idea of the number of coils re- 
quired together with the number of turns of wire 
to be wound on each one. Extreme care should 
be taken in the winding of these coils and once it 
has been determined by cali- 
bration that the coils will 
cover the desired wavebands 
without leaving gaps but rather 
by slightly overlapping, some 
sort of binder should be ap- 
plied to them to keep the 
windings in a fixed position. 
Rubber cement, ambroid ce- 
ment, celluloid dissolved in 
acetone to make a cement, or 

DATA FOR COIL CONSTRUCTION - 
{_- 

2 

t T 
v 

WINDING i 
} 

WINDING 

II T 
\ -- 

COI 
a t UTE 

L FORM 
I Ì 

i 

COIL. WAVELENGTH TURNS, TURNS, 
NQ 

METERS WIND. 
PLATE 

1 78.30 TO 138.46 8 8 

2 84.27 TO 49.18 5 5 

3 52.17 TO 35.08 3 3 

4 36.58 TO 25.99 11 1 i 
S 26.41 TO 17.34 1 1 

AU- COILS WOUND WITH N9.18 D.S.C. WIRE 

even small dabs of shellac 
will serve admirably for this 
purpose. 

Calibration 

If you have access to an 
accurately calibrated wave - 
meter or oscillator the job 
of calibrating your own 
meter against it resolves it- 
self merely into the work 
of setting the standard at 
some known frequency and 
then coupling your own 
meter to it, revolving the 
dial until an indication of 
resonance manifests itself 
on the indicating meter of 
one or the other or both in- 
struments. For instance if 

you want to calibrate the 80 -me er coil of your meter look up 
the chart of the standard, see which coil of the standard covers 
this wavelength at its top end, that is around 100 on its dial, 
and then insert it in the standard's circuit. Turn the standard 
on, if it happens to be an oscillator, and then, loosely coupling 
the meter under calibration to the standard's coil, rotate its 
condenser, meanwhile leaving the standard's condenser setting 
fixed, until the grid meter in the test oscillator gives an indi- 
cation of resonance. If the indication is too strong, manifest- 
ing itself over several degrees of the condenser dial then loosen 
the coupling between the standard and the test oscillator until 
only a slight indication of resonance is given on the meter. 
On a pad make note of the position of the test condenser dial 
and then reset the standard to 90. Repeat the tuning to reso- 
nance at the new setting noting on the pad the new position of 
the test oscillator's dial. This procedure should be repeated at 
80, 70, 60 and so on down the dial of the standard to zero so 
that the whole waveband of that particular coil is covered. 
Another way of calibrating the coil is to set the test oscillator 

dial at 100 (test oscillator re- 
ferring to the oscillator under 
test and to be calibrated) and 
then tuning the standard to reso- 
nance with it. 

Where a standard is not avail- 
able then recourse must neces- 

The coils for various 
wavelength ranges plug 
in to a coil mount sup- 
ported on the left end 

of the metal box 

Fig. 4. Five coils, wound 
as shown, to the left, will 
cover wavelengths rang- 
ing from 17.34 to 138.46 
meters. Other coils, of 
course, may be wound 
and calibrated to extend 

this range 

sarily be made to those sources 
of standard frequency which are 
at the disposal of practically 
everyone who listens in on a 
radio receiver. It is a well - 
known fact that there is present 

(Continued on page 75) 

Fig. 5. The side of the box sup- 
porting the coil mount is drilled 
in accordance with the layout 
given below. Also details for 
constructing the coil mount are 

shown 

7X 
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Some Types of HUM 
;Ind how to 

Locate, Measure 
and eliminate Them 

By 

Benjamin 

F. 

Miessner 

Usually We Are Prone to Class Practically All of the Disagreeable Noises Emanating 
from a Faulty Receiver Under the General Heading of Hum, and to Assume That They 
Come Directly from the A.C. Line. Speaker Hum, Grid Bias Ripple, Audio Input Induc- 

tion and Modulation Hums Are Only a Few Which Confront the Serviceman 

WHILE it is possible in a few minutes' time to locate fairly 
definitely the more usual hum sources in a receiver 
by the methods which have been outlined in this 
series of articles, nevertheless a complete, quantitative 

hum analysis will in any case be a valuable design aid, and 
sometimes a very necessary one. I have prepared a series of 
tests involving numerous circuit changes in the receiver which, 
if carefully carried out, will serve to locate and measure prac- 
tically all types of hum. Some suitable hum measuring method 
should of course be available. Tests, for sake of simplicity, 
are based on the use of an a.c. vacuum tube voltmeter con- 
nected across the input to the speaker. 

The tests which follow are so arranged that the hum is mea- 
sured in a backward order from output to input ends of the 
receiver. 

Speaker Hum. If the speaker is of the electro -magnetic or 
inductor types using permanent magnet field excitation, or 
electro- magnetic excitation produced by ripple -free direct cur- 
rent, no hum will be developed in it unless it is located in 
some very powerful a.c. field; I personally have never noted 
such a case. 

Dynamic speakers, however, do almost always develop hum 
of some degree, due especially to coupling between field and 
moving coils. To measure this, allow the field coil to receive 
its normal excitation, disconnect the input transformer primary 
from the receiver, and connect across it the measuring device 
and a load resistance equal to the plate impedance of the tube 
or` tubes normally connected across it. Also substitute a 
dummy load resistance in place of the power tubes in the re- 
ceiver, if the speaker field is energized from the set rectifier. 
If a power transformer or the input transformer, or any other 
a :c. stray field device is mounted on or near the speaker, these 
niay, be removed and then replaced separately for further 
ahalysis of the speaker hum. 

Plate Ripple in Output Tubes. If the speaker has no mea- 

surable hum, it may be connected back in the receiver circuit 
and the hum meter connected directly across its input trans- 
former primary, or across the speaker itself if no transformer 
be used; if the speaker hums, it is best to connect in place of it, 
across the tube output, an equivalent resistance. 

The filaments of the power tubes are excited by a battery 
and the grid circuit from grid to filament return point is opened 
and a "C" battery of correct voltage instead of the. normal 
transformer secondary and grid bias device. Thus only the 
plate current ripple remains as a hum source, excluding induction 
sources, which are usually unimportant in this stage This hum 
then is measured. 

Filament Hum. The filament and mid -point return may then 
be tested for hum by removing the "A" battery and using the 
normal a.c. excitation, substituting a "B" battery for the recti- 
fied plate current supply and leaving the grid battery in place. 
The dummy plate load of this tube should of course be used, 
but so connected that it does not enter the tube circuits. 

Grid Bias Ripple. The grid bias in the power stage may now 
be tested by taking off the grid battery and substituting the 
normal power supply bias with input transformer shorted, and 
reconnecting the "A" battery instead of the a.c. filament sup- 
ply. The "B" battery should be connected between the "B" 
point of the output circuit and the filament return, and a 
dummy load connected between the "B" point of the filter for 
the power stage and the filament return in this stage, so that 
the normal biasing voltage and ripple will be developed. 

Power Tube Input Power Induction. If now with power 
tube operating entirely on d.c., and the filter provided with a 
dummy load instead of it, the primary circuit of the power 
tube input transformer be opened, and shunted by a re- 
sistance equal to the plate impedance of the first audio tube, 
any magnetic induction into this transformer, or any static 
induction to the second audio tube, may be measured. Ordi- 
narily this is negligible, but may (Continued on page 76) 
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The photograph to 
the right and the one 
below illustrate how 
Samuel Egert's auto- 
radio installation fits 
under the dash, with 
the tuning and vol- 
ume control box lo- 
cated on the driving 
shaft. This auto re- 
ceiver was described 
fully in the March 
and April issues of 
RADIO NEWS. Note 
the location of the 
loud speaker forward 
of the driver and 
fastened to the roof 

of the car 

RADIO NEWS FOIL JULY, 1930 

odio 
RADIO- EQUIPPED automobiles are 

coming into increased daily use. The 
photographs shown on these pages illus- 
trate only a few of the many makes of 
auto -radio receivers being manufactured 
for set users and builders. Automobile 
manufacturers are equipping their cars 
with built -in antennas, other manufac- 
turers have set up machines to turn out 
specially constructed resistors for the 
elimination of ignition interference, while 

This battery box, containing the "B," "C" and "D'' 
batteries for the Crosley Roamio auto receiver is 
located just aft the driver's seat in a coach model 
of car. The cover for the box, which is watertight, 

is shown in the corner of the picture 

In Egert's Nash ample room for housing the `B" 
batteries is provided underneath the driver's seat, 
as shown in the above photograph. The car battery 
supplies "A" current also to the tubes of the radio 

receiver 

(Below) 
A Buick, its engine fitted with 
resistors in each of the spafk 
plug leads and one in the cen- 
tral lead to the distributor. These 
resistors, together with the by- 
pass condenser connected to the 
induction coil, aid in suppressing 
interference noise generated by 

the ignition system 

(Above) 
So compact is the Transitone 
auto -radio receiver equip m e n t 
that it fits snugly underneath the 
dash without being at all visible 
to the eye. The tuning- volume 
control dial offers the only sug- 
gestion that an auto -radio in- 
stallation is contained in the car, 
excepting of course when it is 
operating. Then wonderment is 
expressed as to where on earth 

the set can be located 
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goes a ...VIotoring 
still others are producing loud speakers 
particularly adapted to automobile use. 

Truly, automobile radio is here and 
here to stay. The photographs on these 
pages illustrate several of the prominent 
makes of automobile radio receivers and 
methods employed in the installation of 
their associated equipment. Also some 
receivers, batteries, loud speakers and 
tuning control mechanisms are shown. 

(Above) 
Here's the other part of the 
Crosley auto -radio outfit. The 
control dial fastens on the 
dash, while the receiver and 
speaker attach to the bulk- 
head, separating the engine 
compartment from the driv- 
er's. A straight shaft hav- 
ing two universal joints con- 
nects the dial mechanism to 
the receiver condenser shaft 

(Below) 
Another spark plug resistor - 
installation. In some cases 
the entire ignition system has 
been shielded by the use of 
flexible copper sheathing 
which covers each of the high 
tension wires. Here, too, by- 
pass condensers have been 
employed in the generator cir- 
cuit to cut down interference 

noise 

In an automobile each of the spark plugs acts as a miniature 
spark transmitter sending out a broadly tuned wave which, when 
the car is installed with a radio receiver, sets up a continuous 
crackle or roar in the loud speaker. To suppress this type of 
interference, resistors of about 25,000 to 50,000 ohms are in- 

serted in series with each of the spark plug leads 

0 

The several units of the Transitone auto -radio installation 
are shown above. At the extreme right is shown the filament 
switch, then the tuner unit, next the speaker (to the rear) and 
then the audio amplifier unit. At the left is shown the 

battery box 

Behind the dash - mounted tuning control panel of 
the Crosley "Roamio" may be seen the receiver 
unit with loud speaker fastened to its face. A key 
switch on the control panel prevents tampering or 
otherwise inadvertently leaving the set turned on 

when not desired 
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Above. A. A. Leonard. Chief Engineer of the Automobile 
Radio Corporation, at the dial of a Transitone auto -radio 
receiver. To the right a circuit of a typical ignition system 
of a car showing the placement of the interference -eliminating 

condensers and spark plug suppressors 

ADIO has come into motoring as the newest thrill of a 
thrilling age -not as a passing fad, but permanently. 
The proof of this lies in the fact that leading motor 
car manufacturers, such as Chrysler, Dodge. Franklin, 

Packard, Hopmobile, Studebaker, Jordan, Peerless, Pierce - 
Arrow and many others, are equipping their cars with antennas 
and providing cut -outs in the car floors for battery cases 
so as to make radio installation a quick and inexpensive 
proceedure. 

The idea of radio reception, and also transmission. in motor 
vehicles is by no means new. Years ago the utility of a mo- 
bile receiver or transmitter was recognized but the difficulties 
to be overcome were so great that a practical installation could 
not be made. Many cars were equipped . however for the 
purpose of checking the operation of stations, tracing static 
disturbances, etc. 

Infancy of Auto -Radio 
Let us go back five or six years and take a look at auto - 

radio in its infancy. The first sets were invariably operated 
on separate batteries. Antennas consisted of loops or wires 
strung either outside or inside the car body. which was 
far from decorative. Nor was it practical. 

The writer vividly remembers one installation in which a 
loop was mounted on the radiator cap and rotated from the 
drivers seat by means of strings running through a hole in 
the windshield. Usually the entire rear section of the car was 
given over to the receiver and its associated equipment, thereby 
reducing the capacity of a five- or seven- passenger car to 
two persons, the driver and the "radio operator." 

'Radio Engineer. Automobile Radio ('orp, 

e 
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How to Get 
The MOST 

By A. V. Nichols` 

TO RADIO CAR IGNITION 
RECEIVER ,BATTERY SWITCH 

fi 

CHARGING 
RELAY 

r= 

INTERFERENCE 
ELIMINATORS 

TO LIGHTS. ETC. 

IGNITION POSITION OF 
,.GAIL SUPPRESSORS 

_- DISTRIBUTOR 

.r 

BREAKER 

PLUG 

Interference, caused by the electrical system of the car, 
was the great stumbling block and until this was successfully 
overcome little progress was possible. 

In 1927 a practical and comparatively simple method of 
eliminating ignition interference was developed and since then 
great strides have been made. 

Modern Installation 
The modern auto -radio is completely concealed and occupies 

no otherwise useful space within the car. The plate supply 
batteries are carried in a watertight case beneath the floor, 
the antenna is built into the top, filament supply is taken from 
the car battery and the receiver and speaker are mounted out 
of sight under the cowl. The only visual indication of radio 
equipment is a single dial and key switch on the instrument 
panel. designed and finished so as to harmonize with the car 
instruments and controls. 

The requirements of an automobile radio receiver are: com- 
pactness. as the space available for its location is at a premium; 
ruggedness. as it will be subject to severe abuse; high sensitivity, 
as the antenna area and effective height is limited; selectivity 
and low power consumption, the battery supply, both "A" and 
"B" being limited. The fulfillment of these requirements calls 
for some departure from standard practices of receiver design. 
High amplification and selectivity, together with the necessity 

of compact design. call for 
several tuned circuits. Low 
filament consumption and 
ruggedness favor the choice 
of 0lA type tubes. In prop- 
erly designed circuits, em- 
bodying careful shielding and 
efficient filtering. sensitivity 
of better than 5 micro -volts 
per meter may be obtained 
with three 01A and a -01A 
detector. 

The use of a 12A type 
tube as a detector is advisable 
as the thermal lag of the 
oxide filament eliminates the 
possibility of modulation by 
any slight generator noise 
present in the filament supply. 

In the mechanical design 
of the receiver, especially the 
tuning condensers and tube 

Spark plug resistors applied to a Buick. 
The condenser for the ignition coil is 
also shown. The photograph to the left 
illustrates types of interference eliminat- 
ing spark -plug resistors and condensers 
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from Your Auto Radio 
Radio in Automobiles- Is Not a New Idea. The Auto -Radio Re- 
ceivers of Several Years Ago Were Huge Affairs, Often Requiring 
the Whole Car, or a Large Part of It for the Installation. Today's 
Auto Receivers Are the Essence of Compactness and Efficiency, 
Lending Themselves Readily to Concealment in Those Portions 

of the Car Which Are Not Ordinarily Occupied 
sockets, special pre- 
cautions must be taken 
to prevent vibration 
and subsequent modu- 
lation of the signal. 

Accessibility 

Although the set is 
concealed it must be 
readily accessible for 
service and inspection. 
This requirement is im- 
portant as the car own- 
er cannot be expected 
to tolerate leaving his 
car in the service sta- 
tion if repairs are nec- 
essary. 

To facilitate instal- 
lation and service. the receiver Ilustrated here is constructed 
in two separate units, each of which is complete within 
itself. The larger unit contains the r.f. amplifier and 
detector and carries the tuning controls. The small unit 
comprises the audio amplifier, output system and voltage 
regulator. Each unit is assembled on a steel chassis which is 
independent of the box. The boxes are of drawn steel and each 
one consists of two identical sections. separating on the center 
line. The lower half of each box is mounted in an inverted 
position behind the car instrument board, well up under the 
cowl. Special brackets are provided for mounting which are 
adjustable and will fit all makes and models of cars. After 
the boxes are in place the chassis are inserted and fastened to 
the box by means of retaining screws. The upper section or cover 
of each box is held in place by a knurled screw. The battery 
cable and the connecting cable between the units is fitted at 
each end with plug and jack connectors which engage with 
similar connectors on the chassis. These are so arranged that 
a misconnection is impossible. 

This design considerably simplifies the in- 
stallation of the receiver and makes the 
removal of a unit for inspection or test more 

An exposed view of the Transitone auto -radio receiver installations 
showing the two receiver units with their covers, the battery box and 

loud speaker 

Below is shown 
tal circuit em 
Transitone aut 

average use a 
expected. 

simple than the re- 
moval of the car bat- 
tery. 

The loud speaker is 
fitted with a jack so 
that an extension 
speaker may be plugged 
in and entertainment 
furnished at points a 
considerable distance - 

from the car. 
The current drain of 

the set on the car bat- 
tery is under 1/ am- 
peres, less than that 
consumed by parking 
lights. The `B" bat- 
tery current drain is 
slightly under 25 mil- 
liamperes and with 

battery life of from 4 to 6 months may be 

Eliminating Interference 
The method of eliminating interference set up by the elec= 

trical systems of the car is shown in Fig. 2. In the great 
majority of car...the distributor head or high tension commuta- 
tors is of the spark -gap type. In all such instances an inter- 
ference suppressor in the center lead will be necessary. In 
some cars, however, the high tension commutator is of the 
wiping contact type and in these cases the suppressor may be 
dispensed with. 

The suppressors consist of specially processed carbon re- 
sistors with a value of approximately 25,000 ohms. The 
common type of resistor, such as is generally used in radio sets 
is not suited to this work, as the resistance value tends to 
change when subjected for long periods of time to high- poten- 
tial discharges. In addition to this the resistance value must 

remain effective at ultra -high frequencies, as 
the oscillatory current to be suppressed is 
usually of a frequency lying between 10 and 
60 megacycles. 

the fundamen- 
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Today's Broadcast 
Fig. I. This is a 
photograph of the 
tuner whose cir- 
cuit is shown in 
Fig. 8. It employs 
only one band -pass 

circuit 

A 
T the June Trade Show there will be announced two new 

chasses for the 1930 -31 season which it is felt will 
embody some of the outstanding engineering develop- 
ments of the season. These two receivers incorporate 

such unique design features that it is felt a description of these 
features will be of interest to readers of RADIO NEWS. Pho- 
tographs of laboratory models are shown in Figs. 1 and 1A. 
Both receivers have separate assemblies for tuning and audio 
units and the power unit, a common power unit being used 
for both, which is clearly illustrated in the photograph in Fig. 2. 

The principal difference in electrical characteristics of the 
two receivers is a matter of selectivity, for the sensitivity is 
practically the same in both. This difference in selectivity is 
accounted for in the fact that an additional tuned circuit is 
employed in one of the models over the four tuned circuits 
used in the other. It will probably result in least confusion if 
the two types of receiver are described separately, starting with 
the first, which has been designated for discussion as model 32 -A. 

It will be seen in the circuit diagram in Fig. 3 that the layout 
consists of two selector circuits. one between the antenna and 
first radio -frequency amplifier and the second interstage, fol- 
lowed by a further single tuned stage. The detector is of the 
screen -grid type, operating into a -27 first audio tube, thence 
into a push -pull transformer and terminating in a pair of -45 
output tubes. 

The merit of using a selector circuit between the antenna 
and first tube has been too well discussed in the past to necessi- 
tate a lengthy dissertation at the present time. It is well 
known that with commercial coils the resonance of a single 
tuned circuit 1s not sufficiently narrow to completely eliminate 
crosstalk or modulation effects in 
the first r.f. tube when operating 
a receiver very close to a power- 
ful broadcasting station. By the 
use of two tuned circuits loosely 
coupled, sufficient selectivity is 
obtained to give 100% assurance 
of freedom from crosstalk. This 
point has been thoroughly checked 
in the laboratory by the use of 
intense field strengths from a sig- 
nal generator and, from a prac- 
tical point of view, by the opera- 
tion of the receiver within a half 
mile of a 50,000 -watt transmitter 
with absolute freedom from cross- 
talk. The second selector circuit 
employed interstage is of essen- 
tially the same design as the first, 
except that it is arranged for 

'President, SilverMarshall, Inc. 

The circuit of the model 32 -A 
receiver, employing two stages of 
band -pass circuit. The power 
supply shown in the lower sec- 
tion of the diagram is the same 
as that used with the model 31 -.A 

Being the discussion of unique de 
of receivers to be presented to 
Dual selector circuits, power detec 
hum -free power unit design are 

By McMurdo 

coupling out of a -24 tube with a 1:1 turns ratio and practical 
unity coupling coefficient. 

The first selector is, of course. arranged with a smaller pri- 
mary having two taps, the first producing a negligible upset in 
tuning when used with antenna capacities up to 100 micro - 
microfarads and the second permitting the use of antennas up 
to 500 micro -microfarads. In both selectors the coupling is 
somewhat below what is ordinarily termed "sufficient," so as 
to produce the characteristic single -peaked resonance curve 
rather than the double- humped curve which has been so much 
discussed and whose only merit seems to be the improved trans- 
mission of the higher modulation frequencies. Considerable 
selectivity is sacrificed, however. by coupling above critical 
coupling, and it seemed desirable to realize the utmost in selec- 
tivity from these two selectors and to keep high modulation 
frequency suppression at a minimum by the use of a properly 
designed audio channel. In addition, our studies have shown 
that selector circuits coupled below critical coupling do not 
unduly suppress the 5,000 -cycle side -band which is desirable 
for high quality reproduction, as will be evident from the 
selectivity curves to be presented. 

Special care has been exercised to maintain the grids of 
both the radio -frequency and detector tubes sufficiently nega- 
tive so that no current is drawn at high signal level. a great aid 
in keeping the selectivity at a maximum. The overall selec- 
tivity of this tuner is shown in Fig. 4. It was taken by stand- 
ard methods and indicates band widths at ten, one hundred, 
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eceiver Trend 
sign features embodied in two types 
radio users the coming season. 
tion, automatic volume control and 
several of the high spots described 

Silver* 

and one thousand times normal field strength, equal to super- 
heterodyne performance. It will also be observed from these 
curves that selectivity at one hundred times and one thousand 
times down is somewhat extraordinary; the response at 5 kc. 
off resonance, corresponding to the higher modulation 
frequencies, is down only two and one -half times. This 
decrease in intensity of the high modulation frequen- 
cies has been largely compensated for by the use of an 
increased response in the treble of the loud speaker. 

The sensitivity of 32 -A is shown in Fig. 5 and may 
be seen to vary from 25 to 100 microvolts, absolute. 
This means that with an antenna having an effective 
height of four meters, these figures are to be divided 
by four. o0 

The audio channel has been very markedly improved 
over what was considered an acceptable standard in 
the general receiver market in the past season. This 
has been accomplished largely through the use of screen - 
grid detector operating through a resistance- capacity 
coupler into a -27 tube, coupling the -27 tube into 

1000 

push -pull -45's by means of the tuned audio trans- 
former which has been so popular in the parts field. 
This coupling is unique, inasmuch as it prevents any 
direct current saturation effect in the core of the audio 
transformer, thus allowing the steel laminations to be 
operated on a symmetrical magnetization curve and 
resulting in a higher value of effective inductance with 
a given amount of material used in the design. The 
application of the tuned principle has been made in a 
slightly different manner than was cus- 
tomary in the past, inasmuch as the 

Fig. 6. The response curve for the audio 
amplifier used with the tuners described 
here, as taken from the phonograph jack 

to the voice coil of the speaker 
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Fig. 1A. To the right. 
the two band -pass cir- 
cuit tuner, showing the 
application of remote 
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Fig. 7. Two curves which illustrate the performance 
of the receiver with and without the volume control 
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Fig. 5. This curve shows the sen- 
sitivity of the receiver illustrated 
above to vary from about 25 to 

100 microvolts 

Fig. 4. Curves illustrating the 
over -all selectivity of the model 
32 -A tuner. Measurements were 
made at 10, 100 and 1000 times 

normal field strength 

present transformer is made with 
two separate windings rather than 
an autoformer arrangement such 
as was previously used. This al- 
lows the primary current of audio - 
frequency to be returned directly 
from the plate through the trans- 
former and back to the cathode 
of the same tube, eliminating the 
large by -pass or filter which would 
otherwise be necessary in order 
not to introduce any out -of -phase 
voltage in the grid circuit of the 
-27, which would decrease the 
amplification at bass frequencies 

and impair the frequency characteristic to a great 
extent. Due to the resonance effect between the 
transformer primary and the condenser in series, 
the response is somewhat accentuated at bass 
frequencies. This results in a response curve for 
the audio system as taken from the phonograph 
jack to voice coil of the speaker, as shown in 
Fig. 6, where it will be noticed that the response 

is up about three decibels from normal level at 50 cycles. This is slightly 
lower than the resonance point of the dynamic speaker used, which is very 
effective in reproducing the bass frequencies which are available from 
some of the more modern transmitters. 

A previous receiver embodied in the audio channel a switch on the 
front panel which permitted two adjustments of treble response in the 
audio system. In open position, this switch permitted the reception of 
the high modulation frequencies at practically unattenuated intensity, 
while in the other position the switch introduced the necessary capacity to 
lower the audio cut -off point markedly with a reduction in the extraneous 
noises, heterodyning, etc., which was desirable under many conditions. 
In addition, it permitted some latitude of adjustment of tonal quality 
of the receiver to suit the preference of the individual listener. In view 
of the great popularity of this adjustment, the system has been extended 
this season to a continuously variable tone control knob on the front panel 
in order that high- frequency response may be adjusted by extremely 
small increments from full treble reception to a full, deep response with 
overtones and high frequencies almost completely missing. This adjust- 
ment is accomplished by means of a condenser and variable resistor in 
series. shunted across the audio transformer. The shaft and knob on thq 
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variable resistor are extended to the front 
of the panel so that adjustment may be 
made immediately by the listener and al- 
tered in the same manner that tuning is 
accomplished. This will, in all probability, 
he a general trend in receiver design this 
season. 

The application of an automatic volume 
control to a receiver of this character pre - 
sented several such unique problems that 
it was necessary to evolve a new system in 
order to accomplish the purpose. In view 
of the extreme sensitivity of the -24 detec- 
tor, the signal excursions on the grid are 
necessarily quite small for moderate sig- 
nals, too small, in fact, to permit of the 
more conventional type of volume control 
circuit employing separate rectifier in par- 
allel to the detector to be operated by the 
same signal applied to the detector grid. Inasmuch as the 
screen -grid detector is arranged for automatic bias, formed by 
the plate current flowing through a resistor in the cathode 
circuit, it was found to be reasonable to use the variation in 
this bias to operate the grid of a d.c. amplifier tube and to use 
the output of this d.c. amplifier to control the grid bias on the 
radio -frequency amplifiers. The operation of this type of 
control is almost obvious from an inspection of the circuit dia- 
gram, where it will be understood that when a loud signal is 
impressed on the grid circuit of the detector, the d.c. compo- 
nent of the plate current rises, causing an increase in voltage 
across the resistor in the cathode circuit of the detector. In- 
asmuch as the grid of the volume control tube is already biased 
more negatively than the initial drop across this resistor by 
means of a potential taken from the bleeder circuit, this in- 
crease in potential in the detector cathode circuit raises the 
effective volume control grid bias in a positive direction with 
an increase in plate current. This plate current in the volume 
control tube flows through a 60,000 -ohm resistor to a point on 
the voltage divider across which is an added grid bias on the 
radio- frequency amplifier tubes. The net result is that this 
increased bias decreases the mutual conductance and, hence, 
the gain of the radio -frequency amplifier, and reduces the signal 
impressed on the grid of the detector to a point where equi- 
librium is reached. 

Manual control of the signal intensity has been very nicely 
accomplished by making the fixed bias on the volume control 
tube variable, thus permitting the operator to adjust the vol- 
ume control tube to cut off at any predetermined signal intensity. 

Fig. 7 is indicative of the operation of this control, showing 
as it does the increase in re- 
ceiver response with various 
strengths of signals with and 
without the volume control tube 
in the circuit. This curve was 
taken with the receiver set for 
maximum sensitivity and it will 
be noted that without the vol- 
ume control tube the response 
rises very rapidly to above the S 
overload point of the audio 

Fig. 2. The power pack and speaker, 
which may be used with either of 
the tuners described. Below, selec- 
tivity curves for the 31 -A receiver 
show a somewhat decreased selec- 
tivity as compared with the 32 -A 
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The circuit for the model 31 -A 
tuner shows that one less stage 
of band -pass circuit is employed 
as in comparison to the two 
stages incorporated in the model 
32 -A tuner. Otherwise the cir- 

cuits are practically identical 
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amplifier with about 300 microvolts applied 
to the antenna circuit, while with the vol- 
ume control tube in circuit the output is 
nicely limited even with signals as strong 
as 100,000 microvolts or .1 volt. 

A volume control of this type has one 
particularly unique advantage from a de- 
sign standpoint, inasmuch as it is a d.c. 
operated device and it is unnecessary to 
make any degree of compromise between 
the speed of operation of the automatic 
control and the possibility of reducing low - 
frequency response through too rapid 
operation. 

In view of the very excellent response of 
the audio system at low frequencies, a large 
amount of research and design effort has 
been expended on the power supply, in 
order to reduce the hum due to the supply 
current to an absolute minimum. The use 
of a separate power pack reduces direct 
induction effects to a minimum while an 
especially designed filter keeps the ripple 
in the d.c. supply current to such a low 
value that the resultant hum is inaudible 
six inches from the face of the dynamic 
speaker. The -80 rectifier tube has been 
relieved of much of the strain it has en- 
dured in the past by the elimination of the 
usual input condenser to the filter and op- 
erating directly into a choke which is tuned 

to suppress the second harmonic of the line frequency which is 
120 cycles in the case of a 60 -cycle receiver. This first tuned 
section with its shunt condenser reduces the ripple sufficiently 
so that the dynamic speaker field and push -pull output stage 
can be operated with complete quiet from this point. It will 
be noted that the speaker winding is divided, the drop across 
one portion of it forming the "C" bias for the power tubes, 
while the other is in series with the plate supply to the power 
tubes. The inductance of the speaker field and the plate sup- 
ply produces a very desirable effect, inasmuch as, its counter 
E.M.F. opposes at all times any modulation effects in the plate 
circuit of the push -pull amplifier and permits the tubes to be 
somewhat overloaded without unpleasing effects, where outputs 
in excess of the normal -45 are required. 

The remainder of the r.f. detector and audio circuits are 
supplied through an additional choke and shunt condenser 
which further reduces the ripple to a point permitting quiet 
operation with the high detector and audio gain provided in the 
receiver. 

Every provision possible has been made in the mechanical 
design of the power speaker supply to reduce the fire hazard 
to an absolute minimum, as indicated by past practices of the 
Underwriters and similar commissions. In order to provide for 
variations in line voltage obtained in different communities, two 
separate positions of the fuse are available, connected to taps 
on the power transformer for nominal 110 and 125 -volt 
operation. 

The design of the 31 -A model is along such parallel lines as 
to require practically no description. Fig. 8 shows the wiring 
diagram, in which it will be noted (Continued on page 89) 
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Compensating A.C. Line Fluctuations with 

Line- Voltage 
Regulators 

Don't Always Blame Poor Reception or Bad Tone 

Quality on Tubes or Receiver. The House A.C. Line 

May and Usually Does Contribute Its Share of Trouble, 

Especially During Periods of Heavy and Light Loads. 

Line -voltage Regulators Reduce Trouble From This 

Source to a Minimum, if Not Entirely Eliminating It. 

By John B, Brennan, Jr, 

HAVE you ever given thought to the fact that of all the 
electrically operated appliances used in the home, the 
radio receiver operated off the house lighting lines is 

by far the most delicate and intricate piece of appa- 
ratus? Yet in spite of the long daily use to which it is sub- 
jected, little or no care is spent upon it. We expect it to per- 
form satisfactorily as a matter of course and class it roughly 
as just another electrically operated device which can be plugged 
into a wall socket conveniently. Electric irons, washers, heat- 
ers, motors of all sorts are rugged things compared to a radio 
receiver. They can function with perfect satisfaction over 
wide ranges and conditions of house voltage applied to them. 
As a matter of fact the only cause for complaint with such 
pieces of apparatus is when something actually goes wrong, to 
cause them to burn out or otherwise cease operating. 

Not so with a radio receiver. Whether purchased complete 
or built at home we expect it to live up to the claims made for 
its performance almost indèfinitely. If the set ceases to func- 
tion satisfactorily or fails of operation entirely invariably the 
set itself or its tubes are blamed for the non -performance, and 
in many cases unjustly. An electric radio receiver is designed 
to operate best only within a narrow range above or below the 
voltage for which its transformer primary is designed. 

To get at the bottom of the real causes for faulty or non - 
operation of a radio receiver let us analyze the conditions un- 
der which it functions. With a.c. operated receivers it is taken 
for granted that they will be operated from a 110 or 115 -volt 
source. This figure is universally accepted as the line voltage 
in the United States. At least, a majority of the a.c. receivers 
manufactured and the parts produced for home -built a.c. oper- 
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ated receivers accept this figure as a matter of course. Now 
right here is where we're wrong and our trouble begins. 

From a survey made in 1928 by Electrical World embracing 
14,532,930 customers of electric power it has been found that 
2,480 are supplied by line voltage rated at 100 volts, 92,170 at 
104 volts, 21,220 at 105 volts, 7,624,660 at 110 volts, 181,470 
at 112 volts, 5,160 at 113 volts, 124,120 at 114 volts, 3,723,470 
at 115 volts, 55,420 at 118 volts, 1,690,130 at 120 volts, 1,040 
at 125 volts, 640 at 127 volts, and 388,500 at 220 volts. Added 
to these there are 425,520 users of direct current which in this 
analysis will not be considered. Figure out for yourself the 
chances for satisfactory operation of a receiver whose line 
transformer has been designed to work from a 110 volt source. 
Those receivers working on lines as low in voltage as 100 volts 
will invariably lack volume and show loss of selectivity while 
those working on lines supplying 125 volts will have not only 
an over -abundance of volume but short lived tubes, power 
condensers and rectifier elements, and will distort reception. 

As bad as this revelation is it depicts only part of the con- 
ditions which exist for in those cases cited at least the line 
voltage was admitted to be something other than 110 volts. 
Now consider the actual conditions where each one of these 
voltages may fluctuate over a range as high as 30 to 40 volts. 
Is it any wonder that receiver owners despair of decent opera- 
tion from their receivers? It is fair to assume, too, that since 
the time this analysis was prepared by Electrical World in 1928 
the number of a.c. power users has not diminished but rather 
has increased considerably. 

For argument's sake, however, let us assume that all line 
voltages are standard, that is, 110 (Continued on page 87) 
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Practical TELl:'VISIO\ 

(Above) 
H. G. Miller, of the Jenkins Television 
Laboratory, is shown operating a new, 
special short -wave receiver designed 
particularly for television reception 
along with one of the simplest, as well 
as quite satisfactory type, of induction 

driven scanning disc 

-Not the Type of Television Which 
People Were Led to Believe from 
the Newspaper Ballyhoo of Two 
Years Ago Was Just Around the 
Corner, but Practical, Simple, Inex- 
pensive and at the Same Time Inter- 
esting, Experimental Direct Repro - 
duction of People and Things Over 
Fair Distances. The Day When 
We Will Be Able to See Football 
and Baseball Games, or the Inaugu- 
ration - of a President Portrayed in 

(Right) 
The simple Jenkins television 
receiver shown at the right has 
been designed for home use and 
is completely self- contained. 
The receiver itself incorporates 
a band -pass tuning system with 
a 60 kilocycle width and a resis- 
tance coupled amplifier employ- 

ing screen -grid tubes. The 
televisor is made with a 
ball- bearing induction mo- 

tor and is pro- 
vided with a spe- 
cial synchroniz- 

ing device 

This is a detailed view of the periscopic scanner used by the 
Baird Television Laboratories. The development of this 
particular apparatus has taken a long time and has been 
extremely expensive. Here we have a very definite indica- 

tion of the real interest now centering on television 

Station W1XAV, in Boston, transmits on a 
frequency of 2180 kc. Folks who are being 
televised broadcast at the same time. An 
ingenious periscopic scanner is used to align 
the height of the subjects with the scanning 

beam 
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T 
Is o w FJEREo 
Talking Motion Picture Fashion on 
Our Living -room Walls by Radio, Is 
Still Quite a Long Way Off. Inde- 
pendent Groups of Serious Investi- 
gators in Various Parts of the 
Country Have Developed Transmit- 
ters Which Operate in a Very Satis- 
factory Fashion, and Within a Short 
Time Television Receivers of a Type 
Illustrated in This Section Are 
Ready to Find Their Way Into Our 

Homes. 

This illustration shows a Baird tele- 
visor equipped with two radio receiv- 
ers. One for the reception of sound, 
the other for the reception of the 
image of the subjects being broadcast 

21 

(Above) 

Miss Marcella Lally, shown above, is 
seen nightly over the Western Tele- 
vision station, W9XAL, Chicago, 
which operated in conjunction with 
sound station WIBO. At the right is 
the largest photo- electric cell ever 
constructed for commercial television. 

Banks of these powerful cells will 
permit television actors considerable 

latitude of movement 

This is a general view of the Baird Television Corporation's television studio and 
transmitting room. A glass window renders the interior of the sound -proof 
studio visible to an audience during transmission. The attendant at the left is 
adjusting the Perio - Scopic mechanism to accommodate the artist, Miss June 
Collyer, in the field of view. Note the photo -electric cells directly above the 

window facing Miss Collyer 

Above is a close -up view of the disc 
driving motor and Baird synchronizer 
utilized for maintaining the receiver mo- 
tor in step with that located at the 

transmitting station 
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A simple outline of the two -way telephone 
television system employed is indicated dia- 
grammatically above. The voice is picked up 
by a sensitive microphone and carried over 
the line to a similar station located at a 
distance. The person carrying on the conver- 
sation is televised in the usual manner through 
a group of lenses and a rotating scanning disc 

The lady in the picture above is using a home 
televisor designed by the Western Television 
Corporation. The large aperture at the top of 
the cabinet is used for the lens mounting and 
the picture is seen through this lens. The fac- 
simile of a ship's steering wheel located at the 
center of the cabinet is merely an artistic touch 

applied to the synchronizing regulating device 

Below we have the inside 
of the two -way television 
telephone booth. In using 
this system you sit in the 
chair and face the aperture 
in the center where the 
facsimile of the person 
with whom you are con- 

versing appears 

This is the water- cooled 
Neon tube used by the 
Bell Telephone Company 
for two -way television. The 
image of the person being 
televised appears by the aid 
of the scanning disc on the 
small metallic plate shown 
in the center of the hori- 
zontal portion of the tube 

Some idea of the engineering skill and 
mechanical precision necessary for 
the accomplishing of two -way tele- 
phone television by existing means 

may be had from this photograph 

An attendant is instructing Miss Esther Ral- 
ston in the proper procedure of television broad- 
casting. The sensitive voice microphone is 
shown in the background and the photo -cells are 
directly above the window, which is shown at 
the right. These cells had to be covered while 
the flashlight was being taken in order to pre- 

vent damage to their light sensitive surfaces 
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This is a rather simple Baird televisor designed 
for home use. It may be used in conjunction with 
any particularly good radio receiver. The tele- 
vision lamp, on which the image appears, is di- 
rectly behind the lens, which may be seen within 

the rectangle at the right of the televisor 

This picture was taken at the Jenkins 
Television Theatre during a celebration 
in Jersey City, N. J., where many dem- 
onstrations of successfur television trans- 
mission and reception were witnessed by 
thousands of visitors. The progress of 
television transmission is indicated in 
this photograph. The gentleman behind 
the speaker's table is being televised. 

This complete television receiver for home 
use incorporates the short -wave television 
tuning unit, the television lamp, and a 
suitable optical system. The entire unit 
is not particularly hard to operate and is 

rather attractive in appearance 

?9 

Here we have the interior of the telephone -television 
booth, with the front wall removed so that the business 
end of the device may he observed. Directly in the 
center of the illustration we have the loud speaker while 
above is the aperture in which the reproduction of the 
television image appears. Above that is a sensitive mi- 

crophone used to pick up the speech 

(Below) 
A somewhat different system of 
scanning at the receiving end is 
used by the Short -Wave and Tele- 
vision Laboratories in Boston, in- 
stead of the customary scanning 
disc with a number of holes 
properly disposed upon its sur- 
face and operating in a vertical 
plane. This system uses an up- 
right metallic hand provided with 
suitable holes, and is run by a 
rather powerful motor mounted in 
a horizontal plane. The synchro- 
nizing device is actuated by a 
small knob attached to the arm, D 

Here we have the interior of the first 
combination sound -television receiver de- 
signed for home use. The radio receiver 
for sound reproduction is controlled by the 
dial on the left of the panel, while the 
television images are controlled by the 

dial on the right 
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Fred Kauer, who tells the radio audience of the 
many uses to which radio tubes are put 

JNE 

of the most interesting program features is a por- 
tion of the half hour furnished by the Ceco Manu- 
facturing Company of Providence. Rhode Island, and 
broadcast every Monday night from eight- thirty to 

nine o'clock over the Columbia Broadcasting System. 
Although this feature is presented in a manner which is un- 

derstandable to most of the listening audience, ¡t is heavily 
laden with very constructive ideas which should be of more 
than ordinary interest to every experimenter, serviceman, radio 
jobber, radio dealer and manufacturer. 

Very few folks realize the tremendous importance the 
vacuum tube is assuming in almost every phase of modern 
life. In simple, dramatic, and understandable fashion Mr. 
Fred Kauer, who delivers these talks, carries to the man in 
the street a story of these most recent radio developments. 

Mrs. Hoover's Auto Radio 

For the past few months we have been attempting to bring 
the possibility of auto -radio receivers to the attention of our 
readers. 

Suitable receivers for this purpose may now be had from 
about twenty -five different manufacturers and it is also pos- 
sible to revamp some of the old battery- operated broadcast 
receivers for automobile installation. Several receiver designs 
for the home constructor have also appeared in our pages. 

It is indeed gratifying to know that the first lady of the 
land, according to the report from Washington, is a radio -as- 
you-go enthusiast. Mrs. Hoover's limousine is equipped with 
a radio receiver which is used when she goes on comparatively 
long trips. 

The type of installation is identical with those now becoming 
so popular. 

Television and Band -Pass Receivers 

Two years ago television was given a rather devastating 
black eye by very optimistic ballyhoo which led people to 
believe that it would be possible to use television equipment to 
bring a detailed picture of sporting events directly to their 
living -room walls with comparatively simple equipment. With 
the existing knowledge of the art this was, of course. ridicu- 
lous. In fact, the very costly experimental apparatus used 
at that time reproduced so poorly that it would not be coun- 
tenanced in the cheapest of our newspapers. 

-The cost of the television broadcasting equipment remains 
very high and there is much work to be done experimentally 
as with talking motion pictures by wire or radio. However, 
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Current 
By Arthur 

some of the commercial receiving equipment now being offered 
for sale is very satisfactory from the-standpoint of reproduc- 
tion and if a similar advance is made in the next two years, 
many of the objections to the home television receiver will 
have been overcome. - 

The image does occupy a comparatively small space, but this 
is magnified without a great loss of detail by a suitable lens. 
It is necessary to use the present type of receiver in a room 
that is nearly dark.- In order to -secure the best possible recep- 
tion a specially designed receiver is necessary which should 
provide for the passing of a frequency band sixty kilocycles 
wide. 

However, most short -wave receivers can be used to pick up 
television, but the definition will not be as good as those em- 
ploying the band -pass tuning system. Indeed, with short waves 
and television there is a marvelous field opening up for the 
serious experimenter. From now on, we will publish television 
articles stripped of - all the hallucinations which have accom- 
panied them in the past, and entirely up to date. In the pub- 
lication of these articles we have the helpful coöperation of 
most of the important laboratories where television advances 
are being made. 

As this issue of Reno NEWS is being sent to press. we have 
received additional evidence of the increasing interest in tele- 
vision. A release from Washington states that the De Forest 
Radio Company has asked the Radio Commission for a con- 
struction permit for a television station at Passaic, N. J., using 
20,000 watts power and operating at 2,000 -2.100 kilocycles. 
Allen B. Dumont, chief engineer of that company, states that 
his organization has joined forces with the Jenkins Television 
Corporation for experimental development work. 

Several other applications to the Radio Commission indicate 
the growing desire of radio manufacturers and others to engage 
in research work in television. As Mr. Dumont believes, 
"television is developing very rapidly and no one can tell what 
will happen within the next six months." 

Radio Trade Show - 

Most of the important radio jobbers and a great number of 
the radio dealers throughout the country are now at Atlantic 

Dr. E. F. W. Alexanderson, at left, and C. J. Young looking 
at a copy of the newspaper page transmitted by means of 
the new radio carbon recorder, which appears between them. 
On the opposite page is a reproduction of the transmitted 

page 
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Comment 
H. Lynch 

City. The Trade Show heralds the beginning of the 1930 -31 
business. The advance models prepared after months of ex- 
perimental work are being shown for the first time. 

As an indication of the importance of the Trade Show. it is 
interesting to note that a manufacturer has rented one of the 
largest piers at Atlantic City for the entire period of the 
show. Nearly every important window along the boardwalk 
has been rented. The Atlantic City Municipal Auditorium, 
which is the largest in the world, is completely occupied and 
eight thousand more square feet are being used for the Trade 
Show than any other similar show held in the past. 

Special trains carried the delegates and visitors to Atlantic 
City and an automobile procession. accompanied by police 
escort, came from New York. Many were equipped with radio. 

Radio Reproduces a Newspaper Page 

Recently three hours after an edition of a San Francisco 
newspaper had left the presses in that city, persons in the re- 
search laboratory of the General Electric Company in Schenec- 
tady, N. Y., 2,500 miles distant, were reading the front page. 
It had been flashed across the country by radio and reproduced 
in full size in the laboratory by means of a new type automatic 
carbon recorder. 

Radio engineers here declare this is the first time such a 
feat has been accomplished and predict that as an ultimate out- 
come radio may soon be delivering a large part of business 
mail and may eventually bring the daily newspapers direct into 
our homes. 

The device used, which is no larger in size than the average 
suitcase, can be attached to any radio receiver, much the same 
as a loud speaker. It prints on a roll of paper which auto- 
matically moves through the machine at the rate of about one - 
half inch a minute. In the experimental tests with San Fran- 
cisco, a short -wave receiver was used, but only because it was 
found more convenient so that tests would not interfere with 
programs on any of the regular broadcast channels. In the 
experiments a roll of paper eight inches wide was used, which 
recorded the front page of the San Francisco paper in three 
separate strips. However, engineers feel they are not limited 
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A description of the recent Albany -New York 
outboard motor boat race was reported by short- 
wave radio by members of the RADIO NEWS staff 

from the Pilot plane 

to this width. The machine is still in an experimental stage. 
This is the second model that has been made, the first recorded 
on paper but five inches wide. 

The facsimile transmitter used in sending the page was de- 
veloped in the G. E. radio laboratory by Dr. E. F. W. Alexan- 
derson. It is located in the company's short -wave radio station, 
W6XN, at Oakland, Calif., and transmits on a wave of 17.3 
meters. The Alexanderson directional antenna is used, such as 
was developed for the radio broadcasts to Admiral Byrd at 
Little America. This increases the transmitted signal strength 
about twentyfold. Reception was made at the company's ex- 
perimental station in Glenville. 

Reporting Sporting Events from the Air 
The beginning of the outboard motorboat racing season was 

heralded by the race from Albany to New York for the now 
famous Haynes -Griffin Trophy. Through the courtesy of the 
Pilot Radio and Tube Company we were able to follow this 
race in an aeroplane and report its progress by short -wave 
radio to the receiving stations operated by the New York 
Times, the De Forest Radio Corporation, the New York World 
and the RADIO NEWS laboratory. 

The pilot of our plane was Bill Alexander, who flew the same 
plane to Bermuda a short time ago, and the third member of 
our crew was Zeh Bouck, who is managing editor of one of our 
sister magazines, Aero News & Mechanics. 

In all probability. outdoor sporting events such as this.will, 
within a short time, be followed by those of us who cannot see 
the entire event even though we may be at one of the best 
vantage points. 

Telegraph Code Still Important 
A great many of us have the idea, as a result of the tremen- 

dous growth of radio broadcasting and radio communication by 
speech, that the need for understanding the telegraphic code is 
rapidly passing away. This view is entirely erroneous. 

The fact of the matter is that there is more real need for a 
working knowledge of the telegraphic code now than there 
ever was before. 

Radio communication between airplanes in flight is carried on 
much more effectively and also with much greater precision 
with less power by the code method. 

In fact, it sometimes becomes necessary to use at least ten 
times as much power for voice communication as is required 
for radio telegraphic communication, and the latter, though ap- 
parently slower, becomes faster because it is less likely to be 
misunderstood and requires less repetition. This is also true 
of communication in almost every field and, even though many 
folks believe otherwise, the number (Continued on page 77) 
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WHAT 
PRICE Jxemote Control? 

To -day, Remote Control Installations Are One of the Most Profitable Jobs 
for the Custom -Set Engineer. Applicable Particularly to the Many -Roomed 
House or Apartment, Servicemen Are Coming to Recognize the Large Field 

for Remote . and Automatically Controlled Radio Installations 

DID you ever see Gluyas Wil- 
liams' cartoon picturing a 
line of people, each with the 
index finger extended, approaching a post bearing the 

sign "Wet Paint "? 
When you have had a little experience with remote control 

in your home, your friends will give you that same impression. 
Or if you are selling this equipment, the picture of your cus- 
tomers will be the same except that each will have his check 
book held out in the left hand. 

There is an irresistible fascination about remote control that 
you can't conceive, actually, until you have found out for your- 
self by your own experience. Then you'll realize that here 
is a piece of radio merchandise which can be sold regardless of 
the price asked for it, merely because the thrill of having it is 
worth whatever it costs. 

And if that seems exaggerated, let me tell you that we do 
not solicit installations which cost less than $2,000. There is 
no cabinet cost in such jobs, either, for the chassis is simply 
enclosed in a perforated steel case, and hidden away out of 
sight. Nor do such outfits include phonograph equipment or 
amplifiers. 

There are not more than four contractors in this entire coun- 
try who know how to put in special remote control installa- 
tions, simply because others have not had the experience neces- 
sary to do this work correctly, and these have learned at 
much expense to themselves. 

Two examples of many kinds of mistakes 
which have cost much will suffice here. A 
very fine installation was made in a big 
Park Avenue duplex apartment. Everything 
was perfect until the outfit was ready to 
operate. Then it was found that the motor - 
generator -the current supply was d.c. -had 
to be turned on at the closet where it was set 
up. The owner pounced upon that imme- 
diately, and insisted that he must be able to 
switch the generator on or off from any one 
of the fan control boxes. 

By Milton 

'Sleeper Research Iaboratories. 

A Fifth Ave 
rator who ha 
remote contro 

in his apa 

B. Sleeper* Such a switching arrangement is 
customary, but the contractor had 
built, at great expense, a special set, 

and forgot to provide the multi -point generator switching 
control. 

When that change had been made, the owner complained of 
high background noises; and pick -up from all the refrigerators 
and elevators. The contractor, accustomed to a.c. power in- 
stallations, did not know that interference is always worse in 
d.c. sections, and had installed a set with unusually high r.f. 
gain. He had to change the set to cut down the r.f. gain, 
because only in that way could he get rid of man -made static. 

Frequently a customer wants remote control for the radio, 
and for an automatic phonograph also. This can be done, but 
it is a trick to tune the set and adjust the volume, switch the 
set on and off, switch from radio to phonograph, start the pho- 
nograph motor, and reject the records from three to six dif- 
ferent rooms, all by remote control. Such installations bring 
up to $4,000 or more. 

This work is not easy, nor can it be done by less than highly 
skilled and highly paid workers. for such prices call for perfec- 
tion in every least detail. On the other hand, it is better to do 
a few jobs running into thousands of dollars rather than sweat- 
ing over service work for people who argue that the price is 
too high. no matter how small it is. 

And bear this in mind -in the smallest town there always 
are a number of people who 
will spend anything for what is 
better than anyone else has. If 
you don't know how to meet 
such people, tell the president 
of your bank what you have to 
offer, and ask him to help you 
to present your proposition to 
the right man: When you 
have finished, you will prob- 
ably have the president of the 
bank for your first customer. 

Also. don't hesitate to offer 

nue deco - 
s installed 
lied radio 
rtment 

The bedroom of the apartment, showing the inconspicuous remote -control 
device at the left end of the table. To the right, the receiver, an NJ -30 located in 
a cupboard, showing the driving motors mounted on the rear of the receiver chassis 
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Radio in the for- 
ward cabin is eas- 
ily provided by the 
wall outlet plate, 
to which is con- 
nected the remote - 

control device 

Above the refrigerator is 
mounted the receiver, dy- 
namic speaker and remote 

controlled motors 

In the forward cockpit a 
speaker and remote control 
offer the only evidence that 
the boat is equipped with 

radio 

33 

Above, H. P. 
,..,._. Whitney's 82 -foot 

Aphrodite, which 
is equipped com- 
pletely with re- 
mote controlled ra- 
dio. To the left, 
the master's cabin, 
showing an over- 
head speaker and 

remote control 

him a small commission for helping you. He'll take it! 
Talking to an engineer who has handled much installation 

work, he said to me, "People don't want remote control. What 
they want is to have a good radio set with several speakers 
around the house, each with its own volume control." 

In reply, I asked, "Did you ever see a remote control in- 
stallation in a home, or talk to anyone who has it ?" 

He said, "No, but I. don't think remote control is so hot. 
People want several speakers. What does it amount to if you 
have several speakers and only one control box ?" 

He was partly right. People usually do want several speak- 
ers. However, he thought that it was only possible to have 
one control box, which was entirely wrong. Our experience 
shows that many people are satisfied with one speaker, but 
they always require three or more control boxes. 

This misconception is probably due to the fact that many 
articles have been published describing controls which can be 
operated from only one point. 

We have learned that when a customer 
says that he wants only one control box 
and only one speaker that we must furnish a 
set installed in such a way that other con- 
trols and speakers can bé added. Here is an 
instance. An outfit was installed at Forest 
Hills, Long Island. Mr. Jones -Brown gave 
the order. When the set was put in, he 
asked for one box with a cord long enough 
to reach the living -room, the dining -room, 
and up the stairs to one of the bedrooms. 
Accordingly, fifty feet of cord were fur- 
nished. 

Shortly after the installation en- 
gineers left, Mrs. Jones -Brown 
came home. She saw, with dismay, 
the big coil of wire. Not in her 
home. No, sir. So early the next 
morning Mr. Jones -Brown was on 
the phone. "My wife won't stand 
for all that loose wire. 'What can 
we do ?" 

The answer was to put in per- 
manent wiring to three boxes for 
the three rooms.. Apparently the 
speaker downstairs couldn't be 

heard well in the bedroom, for Mrs. Jones -Brown soon asked 
for a speaker upstairs. "And can you put one in the maid's 
room on the third floor ?" 

Yes, that was done, and individual volume controls were 
suggested, but the slight extra cost seemed a little too much. 
Hence the distress call: "When I want to go to bed, if I tune 
down the set to suit me, it isn't loud enough for the children 
downstairs. What can I do? And the maid complains that the 
radio disturbs her when she doesn't want it." 

The obvious answer was the original suggestion of putting 
volume controls at each speaker. It was easy to do, because 
the whole installation had been planned for these changes in 
the first place. Otherwise. if the owner's ideas in the begin- 
ning had been taken as final, the remote control job would have 
been criticised as inadequate. We knew, better than the cus- 
tomer, what he would demand when he found out what he 
really wanted, and planned for him. 

When you are engineering a remote con- 
trol installation, don't make it Eighteenth 
Amendment style. I mean this: Ask a cus- 
tomer how many stations he listens to and 
he will probably say, "Oh. I just want four 
or five of the good locals." Give him, then, 
a pre -selection remote control that will tune 
to eight or ten stations and within a week he 
will complain that he hasn't half enough 
choice. His style is cramped. He only 
wanted four stations. but he kicks the minute 
he is positively limited to eight. It's the 
radio version of the Eighteenth Amendment. 

Remote control isn't a substitu- 
tion of buttons for a tuning dial. 
The kind of remote control that 
brings $4,000 for an installation 
must provide dial tuning, volume 
control at the set, to give the best 
quality, and power switching to 
turn the set on or off at each con- 
trol box. 

In other words, real remote con- 
trol is an extension of the controls 
of the set to as many convenient 
points as are required. 

A special (Continued on page 84) 

MATCHING TRANSFORMER 

10.000 
OHMS 

VOICE 
COIL 

10.000 OHM VOLUME CONTROL 

10 000 
OHMS 

VOICE 
COIL 

VOICE COIL' 

Above, a circuit showing how separate amplifier 
units may be connected to the radio receiver's out- 
put. Below, the details of a circuit providing vol- 

ume control for paralleled speakers 
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George Fleming, known to RADIO 
NEWS readers for his contribu- 
tions on test equipment and 
further information on Loftin - 
White systems of audio ampli- 
fication is shown here, in the 
L -W Laboratory, making meas- 
urements on a typical direct - 

coupled amplifier 

More 
Data 

Fig. L Applying the cascaded output system 
is not necessarily restricted to direct -coupled 
audio -frequency amplification, as is shown in 

the circuit above 

Fig. 3. The details of a direct -coupled audio 
amplifier circuit with cascaded output system 
applied. The values and lettered parts are 

listed in the text 

OUR preceding June Rio NEWS article left us 
obligated to our readers for further details in 
the matter of the output system devised by us 
to obtain some of the benefits of common 

variety push -pull output systems, so that in this seventh 
of our RADIO NEWS series we continue with practical 
details of our devised system. In order to give the 
arrangement a name, perhaps temporary, with which to refer 
to it as we proceed, we term it a cascaded output system. 

The fact is that the two output tubes of the system have 
their inputs operated in cascade fashion and their outputs in 
push -pull fashion and, as a result, give some most unique and 
quite remarkable results. 

on Cascaded 
for Direct- 

The Information Presented Last 
ling Devices for Use in Loftin-White 
Amplification Employing -45 and 
Here by Additional Data Which 
menters and Servicemen Who 

the Demand for Large A mounts 

[ °o (o°) 
0T 

Our cascaded output system is not limited to use with direct 
coupling, as is made obvious in Fig. 1, in which transformer 
coupling to the input circuit of the output system is shown 
by way of example. For simplicity only the two tubes of the 
output system are shown. The input transformer, which may 
be supplied with signal current from any form of preceding 
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By Edward H. Loftin and S. Young White 
system, is of the ordinary type without center tap, and since it 
delivers full secondary potential to the grid of tube VT2, the 
over -all gain of the system is not immediately halved, as occurs 
in connecting for push -pull operation. 

Principal output tube VT2 delivers signal energy into the 
left one -half section of a conventional center -tapped primary 
of a split section output transformer OT, though a choke and 
condenser output system may be employed. Auxiliary or sup- 
plementary output tube VT2' has its plate connected to the 
outer terminal of the right one -half section of the output trans- 
former. The system is connected to the B+ and B- terminals 
of the energizing source as shown. 

A particular feature of the system is the method of impress- 
ing signal energy of proper amplitude and phase upon the grid 
of auxiliary tube VT21 to cause its output signal energy to 
properly coöperate in output transformer OT with the output 
signal energy of principal output tube VT2. 

There are at least three more or less simple ways to obtain 
properly phased signal energy for the grid of VT2'; that is, 
180° from the phase of the signal energy on the grid of VT2. 
The particular way shown in Fig. 1 is from an anode -to- cathode 
connection for VT2 through condenser C9 and resistances R9 
and R10. R9 and R10 are relatively high resistances com- 
pared to R1, so that the signal current difference of potential 

tial of VT2 in the case of the 45 and 50 type output tubes. 
These type tubes amplify about 3 times, so that the output 
energy of each is about the same. 

In practice, obtaining the ratio is not a critical operation, 
and can be easily checked by inserting an audio -frequency volt- 
meter between B+ and the cathodes. Best adjustment is indi- 
cated by minimum a.c. potential between these points, and 
with a reasonably strong signal a balance can be obtained to 
the neighborhood of 1 c/o; that is, if a signal is impressed upon 
the system strong enough to maintain 200 volts across the out- 
put, there can be obtained a balance between B+ and cathode 
having a residual of but 2 to 3 volts, which slight unbalance 
has no noticeable effect on the reproduction, and may be due 
to an unbalanceable harmonic. 

The amplifying ability of the cascaded output type of sys- 
tem in our experiences proves to be from about 5 to 7 times 
the amplifying ability of the ordinary push -pull system when 
using the 45 and 50 types of tubes. We immediately gain a 
factor of 2 over ordinary push -pull by not halving the input 
signal potential, and the cascaded auxiliary tube VT2' seems to 
bring in another increase factor dependent upon its mu, being 
from 2/ to 31/2 for 45 and 50 type tubes. 

Because of the high series resistance of R9 and R10 com- 
pared to the impedance of the output transformer OT, very 

little output signal energy is 
taken away from the output 
transformer for this excit- 
ing of the grid of the aux- 
iliary tube VT21. Since in 
Fig. 1 the condenser C9 
gives the effect of a ca- 
pacity coupling between the 
output of VT2 and the in- 
put of VT21, R9 and R10 
must not have sufficient resis- 
tance to introduce a block- 
ing effect in condenser C9, 
but we are helped in this 
respect by the output 
(Continued on page 74) 

Output Systems 
Coupled Amplifiers 
Month on Suitable Output Coup - 
Systems of Direct - Coupled Audio 
-50 Type Tubes Is Supplemented 
Will Be of Distinct Aid to Experi- 
Build These Amplifiers to Meet 
of Undistorted Output 

across R10 determines almost exclusively the signal current 
potential impressed on the grid of VT2'. By choosing the rela- 
tive values of resistances R9 and Rio any desired percentage of 
the amplified output potential of VT2 can thus be selected for 
the grid of VT2' -that is, a potential gradient of signal energy 
for the grid of VT2' is available. 

As alternatives, the desired phase of grid potential for VT21 
may be secured from a resistance connection from anode of 
VT2 to anode of VT21, or from a preferably higher resistance 
connection from anode -to -grid of VT2 alone. Each of these 
methods of connection will give different characteristics in the 
output results. As in the case of the connection of Fig. 1, the 
alternative connections also permit of selecting any desired 
percentage of amplitude of potential from the amplified signal 
output of VT2 for the grid of VT2'. 

There are two points of signal current potential selection in 
the available potential gradient of output tube VT2 which 
offer particular interest. The first is that one which impresses 
upon the grid of VT21 approximately the same signal potential 
as is received on the grid of VT2 from input transformer IT, 
so that both tubes produce about the same strength of output 
signal in their respective halves of output transformer OT. 
This may be accomplished by making R9 double the resistance 
value of R10, so that the signal potential developed by R10 
for the grid of VT2' is about one -third the total output poten- 

Another view of the 
Loftin -White Laborato- 
ries. It is here that much 
of the experimental work 
leading up to the final 
development and perfec- 
tion of the direct- coupled 
amplifiers was accom- 

plished 

Fig. 2. Two curves tend- 
ing to illustrate the over- 
load or saturation char- 
acteristics when operated 
under the conditions as 
outlined in the text ac- 

companying 

www.americanradiohistory.com

www.americanradiohistory.com


 

RADIO NEWS FOR JULY, 1930 

MAGIC 
adio 

CLOCK WORK 
MECHAN 15M 

FORD 
COI L 

Magician discloses secrets 
in giving constructional 
details with which he has 
startled many audiences 

By /102-.r.e 

gether with a battery and switch or key, some 
length of wire and a harness with which to hold 

Mr. Dunninger, world -famed magician and psychic investigator, is pointing the transmitter, the transmitter unit is completed. 
to the magic -radio receiver equipment, housed in a sound -proof box. The Some of the accompanying photographs illustrate 

transmitter is shown spread out in its harness on the table the way in which Mr. Dunninger has mounted 
the transmitting apparatus in such common things as a lady's 
pocketbook, which houses the spark coil itself. The receiving 
apparatus will be described in detail later on. 

Here is what you will need to construct the entire radio 
magic outfit. First, a table of about three feet wide by four 
feet long, and one preferably having a drawer in it. You will 
have to construct a harness which will be used to support the 
transmitting apparatus. This harness is strapped to your per- 
son supporting the spark coil and batteries at the small of the 
back. Then you will need the transmitting apparatus itself, 
namely, the key, batteries and coil, together with some lengths 
of wire which will function as antenna and counterpoise. 

For the receiver you will need a clockwork mechanism which 
will be explained in detail later, and two magnets such as 
bell magnets. Also you will require a number of dry -cell bat- 
teries with which to operate the various pieces of apparatus. 
Then too, you will need a drum, an automobile horn, a skull, 
a hand and a light. The skull and hand may be fashioned from 
papier mâché, or if these cannot be readily made then you will 
have to resort to the novelty store for such things as falsefaces 
for the skull. For the hand it will be quite all right to obtain 
an old glove and stuff it, being sure to place therein a piece of 
metal which can be actuated or attracted by the magnet which 
is used to operate it. Then, you will need a coherer, which is 
simply a glass tube which is filled with iron filings and stopped 
at each end by a piece of metal rod which fits snugly into it. 
Further details on coherer construction may be obtained from 
any elementary radio textbook. 

How the Apparatus Works 
The coherer is very similar to the detector tube in an 

ordinary radio receiver. It allows the signals which are re- 
ceived to actuate the clockwork mechanism and the various 
relays and magnets, so that the horn can blow, the drum can 
be beaten, the light can light, and so on. If you will look at Fig. 2 

you will see that the table legs are either hollowed out or have 

- TRANSMITTER 

GAPK 

-- ANTENNA 

-COUNTERPOISE 

SGÁFK- 
----- - 

__FORD 
COIL" 

KEY BATTERY 

SPARK 

CLAMPS 

Fig. 1 -The magic -radio transmitter circuit is quite simple, 
comprising of a spark coil, key and battery 

M. 
ANY applications have been made of radio and prob- 
ably one of the most interesting is its use in per- 
forming feats of magic. By means of radio you can 
make a horn blow, a bell ring, a flashlight glow, or 

the replica of a human hand move without any visible means 
of a directing force. You can also make the lower jaw of a 
skull move up and down - and you can produce many other 
fascinating effects by means of very simple radio apparatus. 

If you are at all ingenious in making such simple pieces of 
apparatus as are here described you will be repaid many times 
by the fun and real entertainment which you can give your 
friends. The description which follows will tell you exactly 
how to build the apparatus. 

There are two parts to the apparatus, namely, the trans- 
mitter and the receiver. The transmitter consists of a flat 
Ford spark -coil such as is used in Ford automobiles and to- 
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Here Mr. Dunninger shows how the trans- 
mitter is strapped to his body. He is hold- 
ing, in his left hand, the transmitter key and 

the selector switch in his right 

JOSEPH DUNNINGER, 
Chairman of the Science 

and Invention Psychical In- 
vestigation Committee, is 
well known, not only for his 
skill as a magician, but also 
for his exposes of spiritual- 
ism practised by quack me- 
diums. 

Frequently he has demon- 
strated that the seeming pro- 
duction of spiritualistic phe- 
nomena is, in many cases, 
only fraud and the skilled 
use of clever mechanical 
contrivances. 

Mr. Dunninger here ex- 
plains for the benefit of 
RADIO NEWS readers how 
ghostly phenomena may be 
easily produced, by con- 
structing and utilizing the 
simplest of radio apparatus. 

attached to their sides the wires which act as the antenna for th 
receiver. Notice that the antenna wires are connected directly t 
the terminals of the coherer, and also that these same terminal 
connect first to the relay No. 4 and the battery, B 1. Now when 
signal is received by the antenna wires it is passed along to th 
coherer, which upon the receipt of a signal, closes the circui 
through the relay and the battery B1. This is how it is done 
In a state of rest the iron filings in the coherer do not pass an 
current from the battery B1 ; that is. the circuit is not complet 
because the iron filings provide a very high resistance to the flo 
of the battery current. So when the signal comes along it make 
the iron filings tend to adhere to each other or crowd together and 
thus provide a better path for 
the current than before by re- 
ducing its own resistance. This 
action, in turn, short circuits 
or rather completes the circuit 
and makes the battery operate 
the relay. Now, when the re- 
lay is operated it pulls down 
the armature which, in turn. 
closes the circuit through the 
electro- magnetic release No. 5 

and the battery B2. This mag- 
net then operates the trigger 
release on the clockwork and 
permits the clockwork to func- 
tion. Now the clockwork does 
two things; first, it makes the 
hammer of the clockwork, 
which is ordinarily used to 
ring the bell of the alarm, 
strike the coherer and disturb 
the condition of the iron filings, which at the time are com- 
pleting the circuits; by so striking the coherer it jars the iron 
filings apart sufficiently to open the circuit for the relay 4 and 
battery B1. Thus opened, the function of the entire receiver 
ceases. Another thing that the clockwork does at the same 
time it is striking the coherer is to close contact No. 8 so that 
the battery, B3, is made to operate any one of the three effects 
which can be selected at will by the switch No. 11. Depending 
on the position of this switch, No. 11, it is possible to succes- 
sively make the battery B3 operate either the magnet which makes 
the drum sound, or the horn blow, or the skull or hand move. 

The sketch in Fig. 3 shows the details of the clockwork mecha- 
nism and indicates how the cogwheel which formerly was used to 
make the hammer strike on the hour or on the half hour, is altered 
so as to be operated by the magnet No. 5. In "A" of Fig. 3 we 
see the queer shaped cam cogwheel which requires one revolu- 
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The magician's table, showing the drum, 
hand, skull, and the upright antenna table 

rods for supporting the bell and light 

IRON 
PIECE 

PIVOT 

RUBBER BAND 
COVERING TO 
DAMPEN SOUND 

OF HAMMER. 

RELEASE, 

DECOHERER 

_.COHERER 

PIVOT 

TRIPPERS 

CONTACT 
ARM. 

B- 

- RECEIVER 
KEY TO CHART 

2- DRY CELLS (B2) 
3- DRY CELLS (B3) 
4- RELAY 
5- ELECTRO- MAGNETIC RELEASE 
6- COHERER 
7- CLOCKWORK DECOHERER 
8- CONTACTS 
9 -TABLE LEG 
10- DRUM BELL MAGNET 

14 

MIN 

I u 

11 - SWITCH 
12- HORN 
13- SKULL AND 

HAND MAGNET 
14- ROD ON TABLE 
15- DRUM 

IRON PIECE 
ON RELEASE, 

,*-RELEASE 

-, ---- MAGNET 

A 
Fig. 3 (above)- Details of the 
clockwork cog which is fitted 
up, as shown, to be released by 
the magnet to cause the ham- 

mer to strike the coherer 

Fig. 2 (left) -This is the com- 
plete diagram of the receiving 
apparatus which is mounted in 
the sound -proof box located in 

the drawer of the table 

tion for a complete striking effect. In "B" is shown the type 
of cogwheel (which is found on other forms of clocks) with the 
slots in it for striking on the hour and also on the half hour. 
Where a clockwork is employed which has this type of cogwheel 
it will be necessary to remove the cog and file down the slots 
so that all of them are of the same depth. 

Going back to the transmitter, it will be noticed that in 
addition to the Ford spark coil it is necessary to furnish a 
spark -gap. This spark -gap is connected directly across the 
secondary of the Ford coil to obtain a -spark discharge which is 
passed along through the antenna and into the air or ether and 
so on to the receiving apparatus. 

As stated before, the entire transmitting equipment is 
mounted on a harness which is strapped onto your body. The 
antenna and counterpoise wires are connected in the manner 
shown; that is, to both ends of the (Continued on page 83) 

www.americanradiohistory.com

www.americanradiohistory.com


:35 RADIO N E ws FOR .JULY, 1930 

A Non- Technical 
Exposition of f ozind-on- 

HORN SUPP.CP 

HORN 

TO 
OTRE 
HORN 

OR DRIVE - 
GEARED TO PROJECTOR '. 

AND TURN TARLO A,,1P LF IER 

FIG 

THE first efforts of synchroniz- 
ing sound with motion pictures 
was by means of a talking - 
machine record and this is one 

method of reproduction that is in 
wide use at the present time. The 
first attempts were abortive due to 
the fact that means did not exist for 
good reproduction of the sound re- 
corded on the record and the matter 
of synchronization was impossible, in 
that the projectors were manually 
operated and it is humanly impossible 
to rotate a crank with any degree of 
constancy. 

Electrical recording on discs and 
electrical amplification of the output 
of the electromagnetic pick -up to- 
gether with improvements in the pro- 
jection of the pictures themselves 
have brought the state of the talking 
motion pictures to what they are today. The first talkies 
shown on Broadway in 1926 were reproduced with the sound -on- 
disc method and as this method is the older of the two, we 
are considering it in this second of the series of articles 
covering the talking motion -picture field. 

Let us consider the general layout of the apparatus neces- 
sary for the reproduction of talkies by the sound -on -disc 
method. In Fig. 1 will be found the location of the different 
parts of the apparatus in a theatre. At the right -hand corner 
will be seen the projec- 
tion booth, in which is the 
projector, disc reproducing 
apparatus and amplifier. 
(This being a side view 
only one set of apparatus 
is shown, the usual booth 
equipment includes two 
projectors and two of the 
other pieces of necessary 
apparatus.) Running 
from the amplifier down 
to the loud speakers on 
the stage behind the 
screen are two sets of 
leads. In Fig. 2 is shown 
a general, complete theatre 
wiring diagram. 

"General Manager, Projec- 
tionist Sound Institute. 

THIS is the second of a 
series of articles by 

Mr. Fred Jewell on the 
allied subjects of sound 
recording and theater 
acoustics, prepared espe- 
cially for radio servicemen 
who are called upon for 
this type of work. The next 
article by Mr. Jewell will 
discuss sound -on -film re- 
cording. 

By 

Fred A. 

Jewell* 

This sketch shows the 
distribution of sound in a 
typical theatre. The 
equipment used in the 
projection booth and on 
the stage is shown in 

Fig. 2 

The Disc Equipment 

The first thing that we will con- 
sider is the matter of synchronization. 
The gearing between the projector and 
the turntable is so designed that the 
turntable will revolve at the correct 
speed in relation to the speed of the 
projector, and as both the projector 
and the turntable are driven by the 
same motor, naturally the two will 
operate in synchronism at all times if 
they are started at the same instant. 

The motor which is used to drive 
the mechanism is a precision type and 
the speed is maintained at a constant 
value at all times. In some cases, a 
synchronous motor is used and the 
speed is maintained accurately by the 
frequency of the alternating current, 
regardless of the voltage. Other types 

of motors are used, but always in conjunction with some 
apparatus which will maintain a constant speed. It is quite 
essential that the speed be kept absolutely constant in that if 
there be any variation in speed the pitch of the music will 
vary. 

It is obvious that the motor, which revolves at a relatively 
high speed, is connected to the turntable through gears for re- 
ducing the speed of the latter. This connection being mechanical; 
vibrations and fluctuations of speed are produced. Even when 

the most accurate manufacturing 
processes have reduced such dis- 
turbances to a point where they 
would be negligible in ordinary 
mechanisms, their effects might, in 
the case of sound reproducing ap- 
paratus, be noticeable to the lis- 
tener as a kind of flutter. The 
purpose of the mechanical filter 
which couples the motor to the 

The Operadio sound -truck equip- 
ped with a bowl type dynamic re- 
producer for outdoor public ad- 
dress work. Frequently to en- 
tertain large crowds phonograph 
records are played, employing an 
amplifier system similar to that 

used for talking movies 
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Disc Reproduction 
Borrowing Freely from the Technique 
Originated in the Radio Broadcasting 
Field, Sound Movies Has Advanced 
with Rapid Strides. Of the Two 
Main Systems Employed the Record 
Method Is Simpler to Grasp, Compar- 
ing Closely with Ordinary Phonograph 
Reproduction of Sound Through Audio 

Amplifiers 

turntable by a flexible connection is to absorb these fluctuations 
in the same way that a shock -absorber eliminates vibrations in 
an automobile. 

Projection Speed 
In ordinary motion- picture projection the film is usually 

shown faster than it was taken, this speed being usually less 
than 60 feet per minute for silent pictures, at which rate it is 
run through the projector. In the case of talking motion 
pictures the film must be run off at the same speed at which 
it was taken, otherwise the voices or music will be distorted. 
All synchronous subjects then have to be projected at a rate 
of 90 feet per minute, which speed must be accurately main- 
tained. 

The speed at which the turntable rotates is always 33 1/3 
revolutions per minute, which is about half the standard speed 
of the average phonograph. This turntable speed is produced 
by the gearing arrangement when the film is running through 
the projector at 90 feet per minute. 

The records that are used in sound projection are similar 
to the best types of phonograph records in that they are made 
by the same electrical recording process. However, when a 
record is made for the talkies the 
recording apparatus is connected to 
the camera and the picture is made 
in synchronism with the sound that 
is recorded on the disc. The size 
of the standard sound record is 16 
inches in diameter, which is quite 
a bit larger than the ordinary 
phonograph record. Usually the 
playing surface is 3 inches from 
start to finish for a full record and 
has 100 lines or grooves cut in it 
per inch. Therefore, by simple 

MOTOR GEARED 
TO PROJECTOR 

TURNTABLE 

i' 
ELECTRIC 
PICK -UP 

PROJECTO 

FADER 

MOTOR GEARED 
TO PROJECTOR 

TURNTABLE 

PROJECTOR 

ELECTRIC 
PICK -UP 

FIG.2 

ßs1 MODULATED 
SOUND 
CURRENT 
LINES 

AMPLIFIER 

CURRENT 
SUPPLY 
FOR 
AMPLIFIER 

POWER LINES 

%MONITOR 
HORN IN 
BOOTH 

SC REEN 

FIELD" 
CURRENT 
SUPPLY 
LINES 

A diagrammatic representation of the circuit and apparatus 
employed in sound -on -disc reproduction for talking moving 

pictures 

mathematics, we know from the above that there are 300 
grooves on the record and as the record's speed is 33 1/3 
r.p.m, by dividing 300, the number of revolutions, by 33 1/3, 
the time required to play the record is 9 minutes. In the same 
length of time 810 feet of film will have passed through the 
projector, through which it is traveling at the rate of 90 feet 
per minute. 

Sound records are also different from standard records in 
that the needle starts at the inside groove nearest the center 
and travels to the outside rim, instead of starting at the out- 
side and finishing near the center. These records can only 
be played 10 or 15 times, as they become too worn by the neces- 
sary use of a heavy pick -up. 

The Record and Electrical Pick -Up 
If you have examined the grooves of an ordinary record 

under a magnifying glass you will have noticed that they are 
irregular and appear to be similar 
to the track that a snake might 
leave going across a sand pile. 
These zig -zag tracks are the sound 
waves that are cut in the grooves 
and are for the purpose of vibrating 
the needle back and forth laterally, 
as the record travels under the 
needle point. 

The needle that travels in the 
record's groove is nothing but a 
mechanical lever which converts the 
sound waves cut in the groove into 
mechanical vibrations. The weight 
and inertia of the pick -up to which 

the needle is attached keeps the needle point pressed down 
into the groove, which pressure is estimated to be several 
thousand.pounds to the square inch. Obviously the needle tries 
to trav'el iin a straight line, but the weight of the pick -up forces 
it to follow the zig -zag lines, which vibrate the needle back and 
forth. 

The pick-up, is really an electric generator that converts the 
mechanical vibrations into varying electric current. The vi- 
brations are transmitted from the point through the body of 
the needle and vibrates a small armature that is centrally lo- 
cated between the pole -pieces of a magnet. The moving of 
this small armature changes the magnetic flux in the iron of 
which the armature is composed and sets up a current in a coil 
that surrounds the armature. The electric current that is thus 
set up in the coil is one that varies- in intensity in exact: rela- 
tionship with the 'sound waves that - are cut in the grooves of 
the record. (Continued on page 78) 

Front and rear views 
of a "fader," a device 
employed to switch 
over from one electri- 
cal phonograph pick- 
up to another without 
an abrupt change in 
the volume of the 
sound coming from 

the audio channel 

To the left, one type 
of exponential horn 
with dynamic speaker 
unit, frequently em- 
ployed back -stage in 
talking movie work 
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Constructional 

S Details of The u flic 

By Attaching This Two -Tube 
Converter to Any Broadcast 
Tuned Intermediate -Frequency 
self with One of the Finest 
Receivers Obtainable . . and 
A Series of Four Sets of Plug -in 

Wavelengths from 

1 top view of the Wood Super- 
sonic short -wave adapter, show- 
ing the general location of the 
parts employed in its construction 

Fig. 1. The circuit of the short- 
wave adapter, which comprises a 
detector or mixing tube ( -22) 
and an oscillator tube ( -99). The 
posts at the right marked "Ant" 
and "Gnd" are those which con- 
nect to the antenna and ground 
terminals of the broadcast re- 

ceiver 

AST month we discussed 
the Supersonic idea and 
its application to short 
waves. At that time we 

made the general definition to 
be applied in our concept of 
receivers that a Supersonic re- 
ceiver was one in which the incoming wave is changed to a wave- 
length in or near the broadcast band of frequencies, amplifica- 
tion at this point eliminating side -band cutting, noises, multi - 
point tuning on the oscillator dial and giving extreme sharp- 
ness, and with the shield -grid tube now available, excellent 
amplification, as much in fact as one can use satisfactorily. In 
addition to all this, the relative cost compared to other methods 
of obtaining even similar results is very much less. 

In the short -wave Supersonic the listener is faced with the 
joyful prospect of being able to use to the full his broadcast 
receiver in the reception of short waves. This new method 
overcomes the old adapter idea which seems to have met with 
very limited success. An adapter merely uses the audio end 
of the broadcast set and gives problems in so doing. The 
Wood unit uses the entire broadcast set, r.f. end and all, and 
in so doing eliminates the bugs in the existing methods of short- 
wave reception. 

To enumerate the problems of the usual short -wave receiver 
of the regenerative detector type, whether with or without a 
tuned stage of r.f. ahead, is unnecessary to the experienced 
readers of RADIO NEWS who by this time know their short 
waves. Readers of this magazine have been most fortunate in 
having had the very last word in sets designed along these 
lines made available to them. 

Strangled quality is a characteristic of most of these sets. 
That's out. Ticklish tuning is also usually encountered. The 

"Rádio Editor, Chridian Science Monitor. 

By Volney 

Supersonic is easy as a broad- 
cast super to tune (one of those 
few good ones without repeat 
point, we mean). When the sta- 
tion is in, it's in. Due to the 
relatively b r o ad intermediate 
amplifier, slight swinging of the 
signal is not as noticeable as in 
the usual short -wave set. 

Now that we have discussed 
some of the good points of this 
unit, let us describe it. The 
unit worked out by Manson E. 
Wood is ridiculously simple, not 
only from a constructional view- 
point but from that of adjust- 
ment and operation. It consists 
primarily of a short -wave oscil- 
lator and a short -wave screen- 
grid detector. A glance at the 
accompanying circuit diagram 
indicates the simplicity of the 
design. 

Its simplicity, however, is the result of a great deal of work 
by Mr. Wood to reduce it to this point. Starting at the 
antenna, we come into the detector or mixing tube tuning cir- 
cuit by a small series condenser which is convenient for fitting 
various sized antennas to the unit. This condenser can in turn 
come in at a tap on the coil or on the grid end. 

A simple coil only is needed here. This is tuned by a small 
variable condenser of the 270 -degree type, permitting dial 
action for three -quarters of a revolution. This gives a very 
desirable separation of 
stations and provides for 
easy tuning. The regular 
condenser and grid leak 
are connected in the usual 
manner. - 

The oscillator circuit is 
the one which caused the 
designer considerable 

Fig. 2. Four sets of coils, 
constructed as shown in the 
table to the right, cover 
the following wave- bands: 
A, 15 to 25 meters; B. 24 
to 40 meters; C, 37 to 65 
meters, and D, 64 to 115 

meters 

DATA FOR COIL WINDING 
ANT COIL O5C. COIL 

- 

T111 -- 
. 

W 

i 

2 I 
i X63 54¡ i- - 2.-ßi r--- 2'-.; 

COIL 
NO 

ANT 
COIL 

05C.COIL 
TOP BOTTOM 

A 5T 3T 2T 
7T. 4T 3T. 

C 43T 7T 6T 
O 25 T 43 T 42 T 

ALL COILS WOUND WITH N2-16 E.WIRE 
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Short -Wave Ada 
Battery- Operated Short -Wave 
Receiver, Using the Latter as a 
Amplifier, You Provide Your - 
Short -Wave Phone and Code 
It's a Superheterodyne at That. 
Coils Permit Easy Coverage of 
15 to 115 Meters 

Hurd* 

trouble in his development work. In fact, 
the idea of such a unit is not new, but suc- 
cessful applications of the idea are pretty 
rare. After many experiments the type of 
oscillator shown was adopted, the standard 
Hartley method. 

This type of oscillator works out ex- 
tremely well at about all wavelengths, and 
is therefore the choice. Now we come to 
the real trick of the circuit, the method of 
coupling the oscillator to the detector. 

All the usual grid -coupling methods were 
tried, but at short waves they played all sorts of tricks; ab- 
sorption points and the tuning of the oscillator affecting the 
tuning of the input circuit were common faults. Finally the 
method shown was worked out and proved a happy solution to 
this problem. As you will note, the coupling is between the 
plate circuits of ' the two 
tubes by a small special 
coupling coil, or, rather, 
pair of coils wound on a 
common form. 

The o n1 y variable ele- 
ment entering into the unit 
is the resistance R2, which, 
by controlling the plate 
voltage of the oscillator, 
also governs the amount of 
energy transferred to the 
detector. This is particu- 
larly useful in clarifying 
music received from short- 
wave broadcasters. 

While an a.c. version of 
this can be utilized, it is 
apparent that for the ut- 
most simplicity separate 
potential sources should be 
used. With a 199 and a 
222 -type of tube the 
amount of A battery con- 

41 

Fig. 3. In this pictorial wir- 
ing diagram bypass con- 
denser C8, not shown in the 
circuit diagram, has been 
added and is recommended 
in cases where a greater de- 
gree of stability in operation 

is desired 

The front and rear views of the 
short -wave adapter illustrate its 

neat and compact assembly 

sumption is very small. Two 
dry cells will last a surprisingly 
long time. Coming to the B 
battery, only two very small 

22% -volt B's are needed for the 
unit. The screen grid, on the dia- 

gram as C6, is connected to 16 volts 
plus. With such low B voltages and 

the other circuit factors, the B current 
drain is also very small. A small box can 

easily contain all the batteries and can be 
put away out of sight. 

Connecting the unit to the set is simplicity it- 
self. The connection marked Ant. on the diagram is connected 
to the antenna post of the set. If you have long and short 
antenna posts, try each and see which is most effective. The 
Gnd. connection is connected to the (Continued on page 89) 
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Above is a special speaker cabinet 
with a remote- control panel built 
in. At the right is a special book- 
case control cabinet radio, automatic 
record- changing device, speaker 
and remote- control panel permitting 
tuning of radio, changing from ra- 
dioto record reproduction, reject- 

ing of records, etc. 
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Practical Remote 

FROM the inception of radio broadcasting, the attitude 
of the public has been one of suspense and anticipation. 
Back in the days of the crystal detector and the one - 
tube receiver, radio enthusiasts looked forward to the 

time when they could dispense with headphones and reproduce 
the programs through the medium of a loud speaker instead. 
Then when loud speaker operation was attained, fault was 
found with the instability, critical tuning and other operating 
defects. Finally these defects were largely overcome through 
subsequent developments -then people started looking forward 

to the elimination of bat- 
teries. 

Today we have the elec- 
trically operated receiver 
with simplicity of opera- 
tion, plenty of sensitivity 
and selectivity, and fine 
tone quality -all of the 
features to which the pub- 
lic has been looking for- 
ward for years. 

There will be further 
improvements in radio re- 
ceivers, but a good pres- 
ent -day receiver is so close 
to the ultimate ideal of 
the average broadcast lis- 
tener that it can be de- 
pended upon to provide 
years of good service. At 
the same time, broadcast- 
ing is on a sound commer- 
cial basis . and is of high 
quality. It would there- 
fore seem that the public 
can rest from its hereto- 

fore continuous suspense and instead devote some thought to 
the maximum utilization and enjoyment of the radio programs 
and equipment now available. 

Before going further with this thought it is well to stop for 
a moment to consider what an important part radio has come 
to play in home life. In the old days radio set owners were 
satisfied to use their receivers an average of one or two hours 
daily, but now it is not an uncommon thing for a radio receiver 
to be in operation from five to ten hours a day. Almost every 
family has its favorite programs for each night in the week - 
and the lady of the house has her daytime favorites as well. 
Such is radio today and so it will continue, ever becoming a 
more important home feature. 

OUTPUT TRANSFORMER 
,IN RECEIVER 

AIR 
o =_J 

RECEIVER 

a 

FIG.1 

` 
IMPEDANCE 

ADJUSTING TRANSE. 

FIG.2 

Two methods of connecting sev- 
eral magnetic speakers to output 
of a receiver designed to work 
into a single speaker of this type. 
Fig. 1 does not require a spe- 
cial coupling transformer, but 
complicates wiring. Fig. 2 em- 
ploys special coupling transform- 
ers, permitting all speakers to 
be connected in parallel, thus 

simplifying wiring 

for Serviceman 

Remote Control of a Radio 
It Applies Actually to the 
Volume of a Receiver at a Point 
ond, It May Merely Mean the 
Receiver to Rooms in the House 

Located. Both These 

Under these conditions it seems illogical to 
limit radio enjoyment to the living -room. If 
radio holds so much interest for the family, why 
should its advantages not be extended to other 
parts of the house, such as kitchen, bedrooms, 

porch, nursery, maids' rooms, sewing room, laundry and any 
other rooms where the housewife or other members of the 
family spend a part of their time? Thus, all of the household 
could enjoy the programs without the necessity for remaining 
within earshot of the present receiver. Usually this is not pos- 
sible when the home is equipped with a single loud speaker, 
because the volume required to reach upstairs rooms would be 
annoying to those nearer the loud speaker. 

It is a comparatively simple matter to arrange for a loud 
speaker in each of the more important rooms in the house, 
using the receiver in the living -room to operate them all. Each 
loud speaker may have its own switch and volume control so 
that it can be turned on or off at will and the volume regulated 
to fit the requirements of the occupant of the individual room. 

This presents the simplest of the possible arrangements for 
extending the usefulness of the radio receiver. 

There are additional degrees of convenience and refinement 
which the system may be extended to include. For instance, it 
may be a decided convenience to incorporate an a.c. switch in 
each of the speaker outlets to permit the receiver to be turned 

on and off from the different 
rooms in which the loud speak- 
ers are located. With such an 
arrangement the receiver may 
be left going in the evening until 

Figs. 3 and 4. Method of con- 
necting group of magnetic 
speakers to output of receiver, 
which also operates built -in 

dynamic speaker 
An exposed view of one type 
of remote -control unit, show- 
ing the volume control and 
tuner knobs with the switch 
segments which control the mo- 

tor of the device 

,RECEIVER 

TO DYNAMIC 
SPEAKER 

VOICE COIL 

FIG.3 
IMPEDANCE 

MATCH NG TRANSE 

A 

TO 
MAGNETIC 
SPEAKERS 

TO DYNAMIC SPEAKER 
VOICE -COIL 

RECEIVER FIG.4 
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Control Systems 
and Experimenter 

Receiver Can Mean Two Things. First 
Switching on, Tuning and Adjustment of 
Remotely Located from the Receiver. Sec- 
Piping and Control of the Sound from a Radio 
Other Than That in Which the Receiver Is 
Systems Are Discussed in Detail Here 

By S. Gordon Taylor 

the last member of the family is finished with it for the day, and it 
does not necessitate going down to the living -room to turn it off. 

Beyond this, there are still further possibilities. For instance, 
remote control is gradually being developed to a point where 
one or more thoroughly practical makes of equipment are now 
available and others will be shortly. These remote control de- 
vices permit the receiver to be tuned from one or more remote 
points in the house. Some of them make the entire broadcast 
band available for control from remote points, while others pro- 
vide only for tuning in any one of several predetermined stations, 
but do not provide for tuning in stations on other than those 
few predetermined wavelengths. For most purposes this latter 
arrangement is quite satisfactory, because there are few homes 
that listen in on more than a half dozen different stations. 

One of the most highly developed permanent home radio 
equipment systems manufactured makes it possible for any 
member of the family to sit in his own room and completely 

control the entire installa- 
tion. By means of the re- 
mote controls which are 
installed in as many rooms 
as desired, the radio re- 
ceiver and amplifier may 
be turned off or on or may 
be tuned to any wave- 
length in the entire broad- 
cast spectrum. Not only 
that, but an automatic 

A.F. OUTPUT 

b 0. 

o é. T +T' T 
SPEAKEP 

JACK 

FIG.5 

JACK AND VOLUME 
VOLUME CONTROL 

CONTROL AND SWITCH 
FOR BUILT-IN 
WAL 

Fig. 5. Simplest form of 
permanent home radio 
wiring, showing different 
types of convenience out- 
let. To the right, the But- 
ler remote -control tuning 
elements, and, below, the 
Sleeper remote- control box 

and driving motor 
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At the left is an example of what can be done 
with built -in equipment. The door of this book- 
case -which was one of four in a room -was re- 
moved and false record albums were installed 
to cover radio, automatic speakers and amplifiers. 

At the right above is the job completed 

phonograph included in the central equipment is also controlled 
from these remote points so that an entire group of pre -selected 
records may be played through, one after the other, even re- 
jecting any undesirable ones; and all this without going any- 
where near either the radio receiver or the phonograph. This 
remote control system is developed to such a high degree of 
perfection that exactly the same degree of control is exercised 
from any room as would be possible at the central equipment 
itself. 

Other manufacturers are also producing automatic phono- 
graphs with remote control box similar to that described and 
there are several makes of such equipment now available. 

The equipment required for a modern home installation 
will, of course, vary with the requirements of the owner. As 
far as the receiver and amplifier are concerned, most of the 
modern commercial receivers will serve admirably for both. 
A receiver which employs two of the 45 type tubes in a push - 
pull output stage has sufficient output to operate from twelve 
to fifteen magnetic speakers at full volume, and twice this 
number at the volume ordinarily required for individual rooms. 
If a dynamic speaker is included in the receiver, it will, when 

operated at normal volume, re- 
quire from one -quarter to one -half 
of the output of such an amplifier 
and therefore reduces the number 
of external magnetic speakers 
which can be utilized to approxi- 
mately eight. This is a sufficient 
number for most homes, but 
where more than this number of 
rooms which are to be loud 
speaker equipped, it will be neces- 
sary to employ a receiver with 

greater output or to use a separate power amplifier in conjunc- 
tion with the present receiver. 

The only problem involved in employing a standard receiver 
to operate a number of loud speakers is that of matching the 
total impedance of the loud speakers to that of the receiver. 
If the receiver is designed to work into a magnetic speaker, then 
a group of such speakers may be connected in series -parallel 
so that their total impedance is approximately equivalent to 
that of a single speaker. In determining the method of connec- 
tion it is only necessary to bear in mind that when two speakers 
are connected in series, their total (Continued on page 92) 
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Volume Control 
for the 

Iusical TO /1 e oscillator 
This. Is the Concluding Article in a Series of Two Describing the Construction 
and Operation of a Beat -Note Oscillator, Consisting of Two Radio -Frequency 
Oscillators, an Audio Amplifier and the Volume- Control Device. By a Wave of 
the Hand Over the Queerly Shaped Metal Hoop Volume Can Be Controlled 

from a Whisper to Full Output 

THIS month we are giving 
all the information neces- 
sary for building the vol- 
ume control unit for use 

with the beat note oscillator de- 
scribed in the previous issue of 
RADIO NEWS. 

Allow us just a few words of 
theory and we promise not to 
get technical any more. It is 
taken for granted that the reader 
knows something about what 
happens when a tuke oscillates. 
If he does not, he should reread 
several back numbers of RADIO 
NEWS (25 cents at any news- 
stand; the writer gets no com- 
mission). It will be found in 
general that all oscillators have 
a single set of conditions for maximum 
output. Particularly is this so in the 
oscillator of the Hartley type, which we 
are using for the volume control. 3f. 
therefore, we should set the oscillator 
for maximum output, and then vary any 
one of the constants it will be found that 
the oscillator output will be reduced. As 
most experimenters probably know to 
their sorrow, the grid of an oscillating 
tube takes all prizes as far as sensitivity . 

to variation and general cussedness is 
concerned. Therefore we chose the grid 
of the volume control oscillator as the 
point for applying the variation. The 
circuit is shown in the diagram, Fig. 1. 

From the photograph it can be seen 
that the funny -looking loop affair made 
of brass rod stands up above the rest of 
the unit. This rod is connected directly 
to the grid of the oscillator. If the 
hand should be brought near the loop 
the shunt capacity in the oscillator will 
be increased, and since we have pre- 
viously adjusted the unit for maximum output, the output will, 
willy -nilly, go down. This last occurrence would not mean 
anything were it not for the fact that the oscillating current is 
fed through the filament of a -99 tube and when the output 
goes down the filament current through the -99 will suffer a 
corresponding decrease. The plate -to- filament resistance of 
the -99 will, as a result, be increased. If, therefore, the plate - 
to- filament circuit of the -99 tube is placed somewhere in 
the audio amplifier, it can be seen readily that we can gov- 
ern the output of the audio amplifier by merely moving our 

By Joseph I. Heller* 

At the top is shown a photograph illus- 
trating the general breadboard construc- 
tion which has been employed in the 
whole installation, carried through even 
in the volume -control device. ., Below is 
the circuit employed in the volume -control 

unit 

hand either toward or away 
from the volume control unit. 
The reason a -99 tube is chosen 
is because of the fact that its fila- 
ment has a very small mass and 
will therefore react very quickly 
to changes in filament current. 
Reference to the diagram will 
make the following explanation 
of parts clear. Li is an ordinary 
three -circuit tuner with a vari- 
able coil. The secondary and 
tickler circuits of the coil are 
placed in series. The part of 
the coil between "a" and "b" is 
the tickler coil. Cl is a variable 
condenser of the midget variety. 
The one used in our circuit was 
the X -L type, which is variable by 

means of screw slot. C2 is a .002 mfd. 
plate blocking condenser and C3 is the 
.002mfd.grid condenser. R1 is a grid leak 
of about 10,000 ohms and R2 is a 4 -ohm 
filament resistor. L2 is the plate choke. 
In order to adjust the circuit, connect a 
6 -volt dial light in place of the filament 
connections to the -99 and start your 
oscillator. Vary the rotor coil of L1 
until the tube lights with maximum bril- 
liancy. Several sizes of grid leaks should 
be tried in order to get this point. Now 
connect the brass loop to point X and 
bring the hand near the loop while 
watching the bulb. If no decrease in 
brilliancy is noted, vary the rotor coil 
and Cl until the maximum variation of 
brilliañcy is accomplished by moving the 
hand to and from the brass rod. When 
the oscillator is working to your satis- 
faction, replace the 6 -volt tube by a -99. 
Connect the leads marked K and K' in 
series with the plate voltage lead to one 
of the audio tubes and the job is done 

and ready for.- test. It may be necessary when testing the 
apparatus to vary Cl again because one of its harmonics may 
beat against the frequency of one of the beating oscillators. 

Nothing that the writer can say will now make the device any 
clearer, so we will just leave you to your troubles with a "God 
bless_ you. my children," and please don't forget that the writer 
is not liable for law suits drawn against his readers for main- 
taining a nuisance. However, the old adage, "if at first you 
don't succeed," certainly applies here. 

*Chief Engineer, Wireless Egert Engineering Co., Inc. 
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RADIO NEWS HOME LABORATORY EXPERIMENTS- 

The Radio - Frequency Amplifier 
What It Is and How It Works 
A Complete Non- technical Explanation of the Purpose and 
Function of That Unit Which Is Placed Before the Detector 

of a Receiver, the R.F. Amplifier 

N the preceding Home Experimenter Sheet we dis- 
cussed the antenna, what it is for, and how it works. 
The figures given in that sheet showed that the an- 
tenna circuit is called upon to pick up out of the 

ether and apply to the radio receiver very, very small 
voltages- sometimes as low as 5 or 10 millionths of a 
volt! There are two fundamental reasons why these 
voltages cannot directly be used to operate a radio re- 
ceiver. In the first place they are too small for most 
purposes and, secondly, mixed in with the signal we desire 
to receive are the signals from many 
other broadcasting stations. If, for ex- 
ample, we were to connect the proper 
sort of detector circuit directly in the 
antenna, we would faintly hear a terrific 
jumble of signals from all the local 
broadcasting stations. 

We must therefore do two things -se- 
lect from the many signals picked up by 
the antenna the one signal we desire to 
receive and secondly, amplify this de- 
sired signal. The ability of a receiver to 
select a desired signal and reject all 
other signals is the characteristic we 
ordinarily refer to as "selectivity." 
The ability of a receiver to amplify 
a signal is usually referred to as the 
"sensitivity ". These factors, se- 
lectivity and sensitivity, are two of 
the most important characteristics 
of any radio set. 

We can do both of these things - 
select and amplify -at the same time 
or we can first completely select the 
desired signal and then amplify it. 
Most modern receivers combine the 
functions of selection and amplification. In the tuned r.f. 
receiver the selecting is done by the tuned circuits (see 
the April, 1930, Lab. Sheet) connected between successive 
tubes in the r.f. amplifier. Amplification of the signal is due 
partially to the r.f. transformers but most of the gain 
(amplification) is contributed by the tubes. In the super- 
heterodyne type of receiver most of the amplification and 
selection occurs in the intermediate -frequency amplifier. 
In receivers in which the processes of selection and ampli- 
fication are separated use is made generally of a band- 

pass filter in conjunction with an untuned r.f. amplifier. 
All the selecting takes place in the band -pass filter and all 
the gain occurs in the untuned r.f. amplifier. 

Since most modern receivers are of the tuned r.f. 
type we will confine ourselves in this sheet to experiments 
on this type of receiver. By some simple tests, that can 
be made with the aid of but little apparatus, it is possible 
to show the processes of selection and amplification. 
From these tests the student can get a very good idea 
of the operating characteristics of the r.f. amplifier -and 

even though instruments are not avail- 
able to make the tests a careful read- 
ing of the procedure and results will 
give one a good idea of what happens. 

Most of us probably are using some 
type of tuned r.f. receiver with two or 
three stages of r.f. amplification. The 
circuit of such a receiver is shown in 
Fig. 1. The circuit shown is for d.c. 
tubes but the essential circuit for an a.c. 
set is the same. In so far as the following 
experiments are concerned they may be 

done equally well with either a d.c. 
or an a.c. set. It should be realized 
that we had no desire in these ex- 
periments to get very accurate re- 
sults and, in fact, this would hardly 
be possible using the methods de- 
scribed. We simply want to get some 
idea of how the r.f. amplifier serves 
to select and amplify the desired 
signal. 

First let us try to get some good 
idea of the selectivity of the re- 
ceiver. This we can do by connect- 
ing a milliammeter with a range of not 

more than 1.5 ma. between the B plus tap on the power unit 
or battery and the lead from the B plus terminal of the 
audio transformer. The location of this meter is shown 
on the diagram at I in Fig. 1. Now if the detector is of 
the grid -leak -and- condenser type the meter will read about 
one or one and one -half milliamperes when the set is turned 
on and the tuning control is adjusted so that no signal is be- 
ing received. If a C bias detector is used the meter will prob- 
ably read about 0.1 ma.- one -tenth of a milliampere. The 
set on which we performed the following experiments used 

DIAL 
READING 

METER READING 
IN MILLIAMPERES 

POINT 
NUMBER 

15 0.1 A 

20 0.1 B 

25 0.1 C 

30 0.1 D 

32 0.15 E 

33 0.2 F 

35 0.25 G 

37 0.2 H 

39 0.175 I 

40 0.1 J 

45 0.1 K 

50 0.1 L 

TABLE I 

Antenna location 
Normal -i.e., connected 

to the antenna post 
Plate of 1st r.f. 

tube. Point A 
Plate of 2nd r.f. 

tube. Point B 

Meter 
reading 

06 ma 

0 2 ma 

Reading of meter with 
01 ma no signal tuned in 

0 12 ma 

Li s.1 

R.F. 
,=r 
R-F. DET. 

sr 
A.F. POWER 

LOUD 
SPEAKER 
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a C biased detector and some rela- 
tive idea of the set's selectivity was 
obtained in the following manner: 

First we noted the reading of the 
milliammeter, I, with the set turned 
on but with no signal tuned in. The 
meter read 0.1 milliamperes. Now 
we turned the dial and tuned in 
WEAF. This station was selected 
simply because the signals from it 
were sufficiently strong to give a 
good indication on the meter. It is E 

important in making these tests that 
you also use some station that comes 

00.25 

Q02( 

. 

F. 0.15 

z 
á0.1 

a05 

in good and loud. On our set WEAF 
tunes in at 35 on the dial. It is best to start this experi- 
ment with a dial reading about 20 degrees lower than the 
reading at which the station tunes in. Therefore, let's 
start at say 15, on the dial. We turned the dial to 15 
and found the meter read 0.1. So in the first column of 
Table I we noted the dial reading and in the second column 
we noted the current. Then we turned to 20 on the dial, 
then to 25 and so on, each time noting the meter reading 
and indicating its value in the table. Until we reached 30 
nothing happened but at 31 there was a slight increase and 
at 32 the meter reading increased to 0.15 milliamperes. 
At 33 the meter read 0.2 milliamperes. At 35 the meter 
read 0.25 milliamperes and then at 36 it had begun to de- 
crease again and read only 0.2 milliamperes. This proce- 

dure we con- 
tinued until we 
reached a dial 
reading of about 
50 -that is some 
15 or 20 degrees 
beyond the point 
where the meter 
read a maximum. 
All these readings 
should be listed 
as shown in 
Table I. They 
should then be 
plotted as a curve 
as shown in Fig. 

2. Along the lower edge of this curve we have indicated the 
dial readings and along the vertical left -hand edge are the 
meter readings. The various points on the curve obtained 
from the data in Table I are indicated by the small letters a, 
b, c, and so forth corresponding to similar letters in Table I. 
Through these points we then draw a smooth curve marked 
I. If we find some of these points slightly out of line, such 
as points h and i, we can run the curve between them as has 
been done in Fig. 2. In the course of this experiment we 
would have noticed -because in any experimental work one 
should be sure to make note of every effect -that the pro- 
gram audible from the loud speaker became louder as the 
meter reading increased, the point at which the meter 
reading was greatest corresponding to the loudest signal. 

The curve we have plotted in this manner shows the 
selectivity of the receiver. If the set has very good se- 
lectivity, the curve will rise very rapidly -if the selectivity 
is very poor, the curve will be quite broad. If the 
variable condensers in the receiver are arranged with 
setscrews on the rotors so that we can 
throw one or more of the condensers 
out of alignment, we can determine how 
condensers out of alignment impair the 
selectivity. For example, if a couple of 
the condensers are thrown out about 2 
or 3 degrees and another curve made 
in the same manner described above, 
we might get the curve shown as II in 
Fig. 2. This curve is much broader 
and the station will be audible over 
several more degrees than in the pre- 
ceding case when the condensers were 

FIG.2. 
G 

. 

I Wa ll A= 
A B C D J K L 

5 20 25 30 
DIA 

.10 OHM 
RHEOSTAT 

ROTO 

all accurately in tune. The broad 
curve means poor selectivity due to 
misalignment of the variable con- 
densers. 

The differences between these two 
curves will immediately suggest to 
many servicemen that this is prob- 
ably a good way to line up the con- 
densers in a receiver. That is right. 
and by the use of such a method the 
condensers can be aligned more ac- 
curately than is possible by simply 

35 4D 45 
listening to the output from the loud 

L READING speaker and trying to adjust the 
trimmers on the condensers for 

maximum output. By taking several curves on a receiver 
in the manner described on this sheet it is also possible 
to determine the form of the curves at say 600, 1000 and 
1500 k.c. and determine how closely the condensers keep 
in step throughout the entire tuning range. 

Essentially the same method we have used is followed 
in a regular laboratory to measure the selectivity of a 
radio receiver. Of course, very accurate instruments are 
used and the measurements are made over a very wide 
range in input voltage to the set. In measuring sets in the 
laboratory the tuning dial on the receiver is left at a 
single point and the frequency of the signal applied to 
the antenna is varied. This is approximately equivalent to 
working with a constant frequency and varying the dial 
reading as we did in 
the preceding experi- 
ment. 

The sensitivity of 
the various stages of 
the r.f. amplifier can 
also be determined 
qualitatively by not- 1 

ing the deflections of 
the meter located in C 

the plate circuit of 
the detector tube. A 
simple experimental 
method of doing this 
is as follows: 

Tune in some 
powerful local station to maximum volume. Note the 
reading of the meter. Then disconnect the antenna from 
its normal location and connect it instead to the plate 
terminal of the first r.f. amplifier tube, point A in Fig. 1. 
Again note the reading of the plate meter. Then connect 
the antenna to point B, the plate terminal of the second 
r.f. amplifier and once more note the plate meter reading. 
Making this experiment on a set in our own laboratory 
the following readings were obtained: 

With the antenna connected to the antenna post the 
entire r.f. amplifier was in use and the gain was a maximum 
as indicated by the comparatively large increase in cur- 
rent from 0.1 ma (the no signal value) to 0.6 milliamperes. 
With the antenna connected to point A the first r.f. ampli- 
fier tube was, in effect, disconnected from the circuit and 
the gain was then due to just one tube and its associated 
r.f. transformers. With the antenna at point B there were 
no r.f. amplifier tubes in use. The meter readings give a 
relative idea of the gain and show how the output of the 

detector decreases as the r.f. amplifica- 
tion is reduced. 

If possible, the experimenter should 
carry along somewhat further the gen- 
eral type of experiments described here. 

OENS} R Some tests that might be made are: 
1. Determine how the detector plate 

current varies as the volume control is 
adjusted. Plot a curve showing the re- 

E lation between the setting of the volume 
control and the plate current reading. 

1 2. Set up a receiver and note the 
changes in plate (Continued on page 86) 

STATOR 
FIG. S. 

(CONNECT THESE TWO 
POINTS ACROSS COIL. 

I CONDENSER COMBINATION 
INDICATED -IN FIG.3. 

1 
MEGOHM 

4ZVOLTS 

FIG.4. 

199 

w3Ó 
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METER 
1S MA 

e 

45 VOLTS + 
- A + 
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The Radio Forum 
Meeting -Place for Experimenter, Serviceman 

and Short- Wave Enthusiast 

The Experimenter 
A -45 Push -Pull on Batteries 

FOR the experimenters who wish to 
conduct a number of experiments 
using the -22 tube in a resistance - 
coupled audio stage, followed by a 

push -pull stage using two -45's and em- 
ploying a six -volt storage battery for the 
filament source, Mr. G. D. Gratton, of 
Island Falls, Ontario, Canada, passes 
along the following interesting audio am- 
plifier. ' 

The chief features of this amplifier are 
that it uses a screen -grid tube, resistance 
coupled, and two -45 tubes in push -pull. 
The filament of the -45 tubes being con- 
nected in series; it also is well filtered. 
The filtering is not absolutely necessary, 
but adds greatly to the tone quality and 
frequency response, and is well worth the 
added expense. 

The filament consumption is very rea- 
sonable considering the power developed, 
1.7 amperes "A" battery and 30 milli- 
amperes "B" battery drain. The "B" bat- 
tery drain given here is when 180 volts 
are used on the plate of the -45 tube. If 
250 volts "B" potential were used, the 
drain would be considerably more. Re- 
ferring to' Fig. 1, the resistor R1 is in the 
order of 75,000 to 250,000 ohms, depend- 
ing on the type of detector used. If the 
detector is a -22, then 75,000 ohms is the 
correct value, for the -OlA or -12A, 

250,000 ohms; R2, five megohms; R3, 
R6, 12,500 ohms; R4, R7, 25,000 ohms; 
while R9 and R10, the stabilizing resis- 
tors, shunted across the secondaries of the 
input push -pull transformer, are 250,000 
ohms; the filament resistors, R5, 20 ohms, 
and R8, .6 ohms. 

It is well to note that the "B" plus 45 
to 180 volts is dependent on the type of 
detector tube employed in the tuning unit. 
Thirty volts of "B" bias is correct for the 
-45 tube when using 180 volts on the 
plate, while 50 volts is necessary when 
250 volts are used in place of the 180 
volts. 

Mr. Grattan is, at present, using this 
amplifier in connection with a tuned radio - 
frequency and detector tuning unit. This 
unit consists of three stages of tuned r.f., 
employing the battery- operated screen - 
grid -22 tube and a power detector, also 
employing a -22 tube. The total battery 
consumption for this standard circuit 
tuner and the amplifier is 2.12 amperes 
for the filament and 36 milliamperes for 
the plate potential. 

Improving the Audio Amplifier 

FXPERIMENTERS who desire the 
nth degree of perfection in fidel- 

.4 ity given by the use of resistance 
capacity couplings, above all, 

after power (plate) detection, writes Mr. 
R. Raven-Hart, 
may find it well 
worth while to 
go a stage further 
and try out the 
use of an induc- 
tance '. as in A, 
Fig 1, instead of 
the usual grid 
leak, as in B, 
Fig. 1. 

As is well 
known, one of 
the great troubles 
with resistance - 
capacity amplifi- 
cation is the ten- 
dency of the tube 

J block on loud 
signals or bursts 
of static, due to 
the fact that the 
coupling con- 
denser becomes 
heavily charged, 
and cannot get 
rid of its charge 

fast enough through the grid leak. As a 
result a momentary heavy potential is 

TO DET. .01 
PLATE MM. 

/" , 

IRll" 

21 

2 

8+45 G-1.5 
TO 180V. TO 4.5 V. 

R9 -45 

8+ 
45V. 

8+ C-30 A-B- 
135V. TO-50V C+ 

A- 8+180 
TO 250V. 

Fig. 1. The circuit diagram of a push -pull audio amplifier for 
battery operation 

100,000 ohms is the proper value to use 
and for the -40 the resistor should be 
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applied to the grid and the tube ceases 
to function normally until the charge has 
leaked off. As remedies, we may de- 
crease the value of the coupling con- 

Fig. 2. Circuits A, B and C, respectively 

denser or that of the grid leak. The 
former alternative has unfortunately the 
extra and undesired results of reducing 
the amplification in general and that of 
the bass notes in particular. The latter 
reduces the signal strength by wasting 
the voltage which we need across the 
grid and cathode. 

The great advantage of using an in- 
ductance in place of a grid leak is that 
this risk of blocking is practically elimi- 
nated, so that as a result larger coupling 
condensers can be used and therefore bet- 
ter bass note reproduction is obtained 
without this phenomenon appearing. For 
example, it is generally considered that 
with a grid leak of two megohms no 
larger coupling condenser than .005 micro - 
farads can be used. If we wish to in- 
crease this condenser to .01 microfarads, 
for instance, we must reduce the grid leak 
to about one megohm and even with these 
values there is a considerable risk of 
blocking. If. however, we substitute an 
inductance for the grid leak, not only 
will signals be, in general, louder than 
with the leak, the inductance not wasting 
so much signal strength, but also we shall 
usually be able to increase further the 
coupling condenser (to .1 microfarad, for 

(Continued on page 86) 
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Simplicity and Efficiency in 
Testers 

For the past several years publications 

The Serviceman 
The parts to be made by the construc- 

tor are, first, the inductance Ll. This is 
made by winding 115 turns of No. 24. 
enameled wire on a bakelite tube one inch- 

in diamet-er and 
two and one -half 
inches long - This - 
inductance is 
made with a cen- 
ter tap. 

The test plug 
is made by break - 
ing the glass from 
an old UX -99_. 
tube and cleaning 
out the base. 
Af ter removing_ 
the prongs from 
the handle -cap 
attachment plug 
(this plug may be 
purchased at any 
electrical supply 
store), cut it 
down so it will 
fit tightly into 
the tube's base. 
Drill a 6/32 inch 
hole in one side 
of the tube base 
and pass a short 
machine screw 
through it, turn- 
ing up a nut 
loosely on the 
screw, so as to 
hold it. Now 
pass the five -wire 
cable through the 

SG 

215M 350 M. OFF ON 

(sw 9) 

: / 
// 

(KO 

SET OSC. 

(sw.7) / (sW a) / 

C-4.5V. 

(M.2) 

- MA. 

+ 20 MA. 

SET F. TUBE F G P 
D.C. 

400V. 500V. 
100 -500 V. D.C. 

10- 50 V. D.C. 

(sw. I) 

Fig. 1. The panel arrangement of the Gendall tester 

devoted to radio have printed directions, 
specifications and diagrams of various 
types of test equipment. Some of these 
units were tube testers for either a.c. or 
d.c., while others were set testers, work- 
ing equally well on either a.c. or d.c. But 
they all seemed to lack something neces 
sary to the serviceman, or the price was 
prohibitive. 

In the following, Mr. Nelson W. Gen - 
dall, of Gloversville, New York, describes 
a piece of test apparatus that performs 
all tests that a serviceman is called on to 
make away from his workshop test bench, 
including alignment, balancing and neu- 
tralizing receivers. It will test either a.c. 
or d.c. tubes, as well as both the -22 and 
the -24 screen -grid tubes and some recti- 
fier tubes. It will provide meter reading 
of the filament, grid and plate voltages 
delivered at each socket, as well as the 
screen -grid voltages on the newer sets. 

All continuity tests can be made and 
the output of the power devices can be 
checked. By the use of the oscillator in- 
corporated in the set a modulated signal 
can be produced which is indispensable in 
neutralizing, aligning of condensers and 
balancing. All this can be accomplished 
at a normal cost. 

The panel layout, Fig. 1, is that used in 
the original layout. It may, however, be 
varied to suit the individual builder. 

handle -cap at- 
tachment plug 
and solder four 
of the wires to 
the four tube 
prongs. The fifth 
wire is fastened 
to the machine 
screw previously 
placed in the side 
of the tube base 
and the nut is 
tightened. The 
handle is now 
forced into the 
tube base tight 
enough so that 
the plug may be 
removed from 
the receiver sock- 
ets without loos- 
ening the handle. 
The wiring of the 
cable in the set 
is shown in the 
wiring diagram, 
Fig. 2. The plate 
and grid wires go 
to either side of 
SW3. The fila- 
ment wires go to 
one side of M1 
and to the center 
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spring at SW2, respectively. The connec- 
tion from the screw in the side of the 

. tube base is wired directly to Ji and the 
screen -grid connection. 

The next operation is making the two 
short leads for testing screen -grid tubes. 

-Take about eight inches of flexible hook- 
up wire and solder a small clip on each 
end. These clips should be the type that 
can be put on the cap of the screen -grid 
tube and removed by pinching. A very 
small battery clip is ideal for this pur- 
pose._ The other small lead is made by 
taking eight inches of flexible hook -up 
wire and soldering one end to a phone tip, 
or fastening it to an imp plug. The other 
end is soldered to a fahnstalk clip and 
the clip is then opened far enough to al- 
low it to be placed on the top terminal 
of a screen -grid tube. The test leads are: 
made by taking two pieces of flexible in- 
sùlated-wire, four or five feet long, and; 
fastening an end of each into 'an imp - plug,- 
or a phone tip. The other ènds are 
fastened to test probes. 

Instructions for Use of the 
Instrument 

To find the voltages delivered at any 
socket, remove the tube from the socket 
and insert the plug, using whatever 
adapter necessary. It is taken for granted 
that all switches are in the "off" position 
before starting to test. Throw _SW2 to 
the set "off" position and the M1 will 
read the filament voltage being delivered 
at the socket. To take the grid voltage, 

(Continued oit page 80) 
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Fig. 2. The schematic diagram of the a.c. and d.c. test unit 
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Announcing a New, 
Practical, Inexpensive, 
TELEVISOR 
No larger than a radio receiver So simply constructed 

that anyone can operate it 

TER several years of in- F 
tensive e research and con- 
centrated effort in the 

field of practical, inexpensive 
television, The Short Wave & 

Television Laboratory, Inc., of 
Boston, Mass., now offers the 
public the new Baird Universal 
Televisor. This remarkable new 
instrument not only reproduces 
a transmitted image with even 
greater detail than any elaborate 
laboratory equipment has ever 
been able to obtain -it repro- 
duces it with a complete televisor 
that occupies a space only 15 
inches square, and costs no more 
than a good radio receiver. 
Will Reproduce Evert/ Television 

Broadcast Station on. the Air 
Moreover, the new Baird Universal 
Televisor will reproduce the images 
broadcast from every television 
transmitting station now on the air. 
It makes absolutely no difference 
what type the transmitter -the 
Baird Universal Televisor, when 
tuned on that broadcast wave, will 
reproduce the images it sends. This 
in itself makes the purchase of the 
Baird Universal Televisor a sound, 
practical investment. No other 
televisor built today has this re- 
markable advantage. 

Mr. Hollis Semple Baird, the Chief 
Engineer of the Short Wave & Tele- 
vision Laboratory, Inc., is the de- 
signer of this remarkable new tele- 
vision receiver. Although only 
twenty -four years of age, his knowl- 
edge and experience in this field is 
excelled by no one. Ever since he 
graduated from the Massachusetts 
Institute of Technology, his whole 
life has been wrapped up in design- 
ing this receiver. (See next page 
for complete description.) 

Television Broadcast Stations 
Everywhere Non 

Today there are some twenty tele- 
vision broadcasting stations in the 
United States. Most of them broad- 
cast regular programs every eve- 
ning. Prominent stations are lo- 
cated at all the great cities. WGY 
at Schenectady, KDKA at Pitts- 
burgh and the Radio Corporation 
of America at New York are now 
in the air with constantly improv- 
ing pictures that make television 
reception a delightful experience 
and pleasure in any home. 
The Short Wave & Tele- 
vision Laboratory, Inc., 

HOLLIS S. 
BAIRD 
Chief 

Engineer 

also owns 
and oper- 
ates station 
W1XAV at 
Boston ex- 
pressly for 
television 
broadcasts. 

A. M. MORGAN 
President and 

General Manager 

B. F. PERRY 
Treasurer 

THE SHORT WAVE & 
TELEVISION LAB., INc. 

Dept. 40, 64 -76 
Brookline 
Avenue, 
BOSTON, 

MASS. 
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Some nleresting Facts About 
the New 

BAIRD TELEVISOR 
Turn the Dial and See Instead of Hear It! 

T HE Baird Universal Televisor is 
in reality two units enclosed in 
the same console, a shortwave 

receiver and the televisor for viewing 
the picture. The shortwave receiver 
which picks up the television signal 
is located in the same cabinet with the 
Baird Televisor, the A. C. power pack 
of which also actuates the Neon lamp. 
The shortwave receiver has one stage 
of tuned screen grid radio frequency, 
a non -regenerative screen grid detector 
and two stages of resistance coupled 
screen grid audio amplification feed- 
ing into the 245 power stage. Resist- 
ance coupling is necessary owing to 
the fact that a Television picture con- 
tains frequencies from 10 cycles up to 
as high as 40,000 cycles and ordinary 
transformer or impedance coupling 
cuts off frequencies above 8,000 cy- 
cles. The operation of the Television 
receiver is as simple as it possibly can 
be. On the front of the cabinet ap- 
pears a lens approximately 6" square, 
and below this is the tuning dial the 
same as in the average radio set in the 
home; a switch to turn your current 
off and on and a volume control for 
increasing and decreasing the quality 
of the picture. The receiver, there- 
fore, is absolutely silent, and after 
throwing the switch you simply tune 
the dial until a picture appears 
through the lens. Then comes the 
Televisor, the unit of the receiving 
set that actually receives the picture. 
This consists of a small synchronous 
motor that turns a horizontal metal 
plate called a "spider" which supports a 
narrow strip of thin steel perforated with 
square holes, a Neon lamp and a lens. 

Even a Child Can Tune It! 
The simplicity of tuning the picture in and 
out is remarkable. There is no more dif- 
ficulty than there is in tuning in the voice 
on your regular radio receiver for a local 

knob on a radio set which makes your 
reception either louder or softer. This 
same framing device is employed in 
tuning where the Television picture is 
received from a transmitting station 
that is not on the same synchronized 
line as the receiver. This lack of syn- 
chronism will have a tendency to 
make the picture move out of frame, 
but by slowly turning the framing 
knob the televised picture can be kept 
in continual view. 

The Only Televisor That 
Will Reproduce Pictures 
At Any Speed Transmitted 

The twenty or more stations which are 
today transmitting Television images 
are using various combinations, such 
as a 48 -line picture with 15 pictures 
per second, or a 60 -line picture with 
24 pictures per second. The fact that 
the Baird Universal Televisor is so 
constructed that it will take any and 
all of these speeds makes it efficient 
to the point where it will get any 
Television signal on the air. This is 
an extremely important factor, as if 
it were not so designed the receiver 
would only be capable of getting one 
signal and no others. 

Baird Televisor 
Kits 

I The 

ri - - --I 
e Short Wave & Television Lab- 

oratory, Inc. 
Dept. 40, 64.76 Brookline Avenue 

IBoston, Massachusetts 

Gentlemen: 

I 
I 

Please send me your Big 32 -Page 
Booklet illustrating and describing 
the new Baird Universal Televisor 
with prices on both the kit and 
Cabinet Model. 

Name 

' Address 

City State - -=NM -- 

I 
I 
I 
I 
I 

station. In 
some sections 
of the country 
large areas are 
already s y n - 

ehronized, 
with the re- 
sult that there 
is no trouble 
in keeping the 
picture in 
frame. By 
that we mean 
that it is pos- 
sible for a pic- 
ture to be broken up when first received 
so that the picture will not be in the exact 
center of the receiving apparatus, which 
condition can be compared to the adjust- 
ment of a moving picture machine. 

An Ingenious _Method for 
Framing! 

We have an ingenious method of bringing 
this picture into frame in a particularly 
simple manner. A small knob projects 
from the front of the cabinet, and by turn- 
ing this knob either to right or to left it 
will gradually bring the picture into the 
proper position. The operation is no more 
difficult than turning the volume control 

The radio techni- 
cian desiring to 
build his own Tele- 
vision receiver can 
obtain the Baird 
Televisor Kit, 
which is almost ex- 
actly the same ap- 
paratus as is in- 
stalled in the fin- 
ished receiver 
shown here. Kits, 
of course, are of- 
fered at much low- 
er prices, as the 
work of assembling 
must be done by 
the purchaser. Com- 

plete blueprints and constructional draw- 
ings come with each kit. Write today for 
complete information and prices. Use 
the coupon. 

The Short Wave & Television 
Laboratory, Inc. 

Dept. 40, 64 -76 Brookline Avenue 
Boston, Massachusetts 
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A Two -Stage R.F. Short -Wave 
Receiver 

Short -Wave Editor, 
RADIO NEWS, 
Sir: 

About one year ago I purchased a Na- 
tional Short -Wave kit for the construction 
of a short -wave set for use in the tropics, 
and while it has performed exceptionally 
well, the volume was not what I desired, 
unless three stages of audio amplification 

On Short Waves 
the output going to an inductor type 
dynamic speaker. 

I am forwarding this information think- 
ing it may be of interest to the many 
short -wave fans. With the circuit dia- 
gram Fig. 1 and the base panel layout 
Fig. 2, I am sure that no experienced con- 
structor will have any trouble in dupli- 
cating this set and the excellent results 
that I have obtained with it. 

Very truly yours, 
CHARLES E. OSTERHOUDT. 

Maracaibo, 
Venezuela. 

Fig. 1. The circuit diagram of the two -step short -wave receiver 

were used, two straight and one push - 
pull with 71A tubes. 

The result of all this audio amplifica- 
tion was distortion of tone and it oc- 
curred to me that the amplification of the 
signal ahead of the detector (r.f.) was the 
answer to tone and volume. While in the 
United States recently I purchased an- 
other National kit and have combined the 
two kits in the circuit Fig. 1. 

This circuit proved to be the answer. 
During the past two months I have ex- 
perimented with various circuits, using 
National parts, such' as tuned impedance, 
traps, etc., but the circuit here to be de- 
scribed, seems to he the best. 

While the set, to my mind, is still in- 
complete (in that it does not have com- 
plete shielding, or by- passing by chokes 
and condensers, etc.), it provides plenty 
of volume and fine tone, using two stages 
of straight audio amplification. Even 
without the shielding and chokes it has 
hair -line selectivity and good over -all 
gain. However, experimental shielding 
of coils and tubes shows that slight 
gain in volume and the insertion of 
chokes in the battery leads will, undoubt- 
edly, vastly improve the performance of 
the set. 

The heart of the set is the construction 
of the coils used and transformers. The 
winding of the primary with very fine 
wire between the turns of the secon- 
dary seems to be the answer to handling 
high frequency in conjunction with 22 
tubes. 

. The audio amplifier can be any good 
amplifier. My own consists of one S -M 
225 first -stage 'transformer with a 12A 
tube and one S -M 226 second -stage trans- 
former, with two 71A tubes in parallel, 

and 18 to 20 G. M. T. 
On Tuesdays -From 

to 20 G. M. T. 
Station HS4PJ-37 me 

Fridays -From 13 to 
Reception reports of 

may be reported 
to the radio chief 
at Bangkok. 

Radio Condi- 
tions in Eng- 

land 

Short -Wave 
Editor, 

RADIO NEWS, 
Sir: 

Unlike the 
United States, 
England has not 
as many high - 
powered broad- 
casters, though 
what is termed 
the regional 
scheme will, if 
all goes well, sup- 

Schedules 

The following 
is the schedule 
of short -wave 
broadcast trans- 
mission of radio 
stations belong- 
ing to the Royal 
Siamese Post and 
Telegraph De- 
partment, Bang- 
kok, Siam: 

Station HS1PJ 
-16.9 meters - 
20 kilowatts of 
power: 

On Sundays - 
From 12 to 14.30 

13 to 15 and 18 

tern -200 watts: 
15 G. M. T. 
these broadcasts 

49. 

the London stations with ease. It is pos- 
sible with a receiver of this type to pick 
up most of the European stations, several 
in North Africa as well as stations in 
Turkey, Asia and India. 

Of the stations in the United States, 
the following come in best: WGY, WBZ, 
WJZ, WGN, WLW, WPG, WIOD, 
WEAF, KGO and KOA. All of these 
stations have been received regularly since 
1928. During 1929 I have been able to 
add WTIC, WSAI, WABC, WENR and 
WLS to the list. 

Excellent results have been obtained 
on short waves. The following stations 
are received with reasonable regularity: 
BK -3L0, 2ME, 2BL, 2FC, PK -PLE, 
PLF, PLG, PLR and other Javan sta- 
tions, as well as two Japanese stations, 
one on 31 meters, the other on 28 meters. 
From Canada -CFA, DGA and DJRX. 
While from Africa- FK -7L0; Buenos 
Aires, on 15.02 and 43.9. From the 
United States the trans -Atlantic radio 
telephone, W2XG, WMI, WML, WND, 
WNC, WNB, W2X0, W2XK, W2XAD, 
W2XAF, W2XAW and W2XAC. The 
majority . of these stations, of course, have 
been picked up on the loud speaker. 

While carrying on a number of experi- 
ments on a small rowboat only 10 feet in 
length, equipped with a 6 -foot mast, I 
have been able to receive W2XK, W2X0 
and W2XAD. 

I have also received GLYK, Colonel 
Millard's motor yacht Adventuress while 
it was cruising within the Arctic Circle. 

LESLIE W. ORTON, 
Willowbank, Uxbridge, England. 
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Fig. 2. The sub -panel details of Mr. Osterhoudt's receiver 
ply the listeners 
in Great Britain 
with satisfactory reception. At the pres- 
ent time two of these stations are oper- 
ating. They are 2L0 in London on 261 
meters and 358 meters. These two sta- 
tions come in with terrific volume and at 
the present time very few sets are selec- 
tive enough to separate them. However, 
like in America, we will have to get used 
to them. On a large antenna with screen - 
grid radio -frequency stage, followed by a 
detector and pentode, I can receive sta- 
tions on adjacent wavelengths to those of 

De Forest Experimental Station 
Increases Power 

The power of the De Forest Experi- 
mental radio telephone station W2XCD, 
at Passaic, N. J., which has become fa- 
miliar to many broadcast listeners who 
occasionally wander down to the bottom 
of their tuning dials, is steadily being in- 
creased. New equipment is being devel- 
oped and is installed for increased power 

(Continued on page 82) 
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RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford 

THE choice of the correct power 
tube to use in the last audio_ 
stage of a radio receiver depends 
upon the power we want to de- 

liver to the loud speaker, the maximum 
of plate and grid voltage which will be 
available, and the signal voltage we ex- 
pect to feed into the tube. The accom- 
panying table and graph give this data 
about the more common types of power 
tubes. 

The first thing to consider is the max- 
imum undistorted power output which 
we shall want. This may be anything 
from around 250 milliwatts (to drive a 
magnetic -type speaker at room volume) 
to 1,000 or 2,000 milliwatts (1 or 2 

watts, to drive one or more dynamic 
speakers at auditorium volume). It may 
be seen from the graph that the 12, 
the 71 and the 45 will all satisfy 
the first condition, but that only the 
45, the 10 and the 50 will satisfy 
the second. 

The choice also depends upon the 
plate voltage supply available. If a 
maximum of only 180 volts is at hand, 
for example, the chart shows that the 
71 or 45 will perform equally well, and that 

Power Amplifier Tithes 

a 

8 1600. 

w_ 3 200 

2 800 
N 
!7? 400 

TUBE GRID PLATE MAX. POWER 
TYPE BIAS VOLT , 

MILLIWATTS) 

-12 4.5 90 30 
.0 

IÓ.5 157 195. 
13.5 180 300 

-71 16.5 90 110 
27.0 135 330 
33.0 157 500 
40.5 180 710 

-45 24.0 157 420 
33.0 480 780 
36.0 200 920 
50.0 250 1600 

-10 12.0 180 145 
18.0 250 340 
22.5 

350 - 950 
35.0 425 1500 

-50 
b4Ó 300 00 15 
63.0 350 2350 
705 400 3250 
840 450 4650 

2400 

2000 
-5 

50 100 150 200. 250 300 350 400 
PLATE VOLTAGE 

either will 

450 

Index No. R -333.2 

be preferable to the 10 or 50 at this 
voltage. 

As between the two tubes most suit- 
able in the case just mentioned, the 
choice would rest upon the impressed 
signal voltage which they will be called 
upon to handle. This is approximately 
equal to the grid bias, as shown in the 
table. At 180 volts plate, this value is 
40.5 volts for the 71, and 33.0 volts 
for the 45. If the impressed signal 
voltage never would exceed 33.0 volts. 
the latter tube would be the one to 
use; but if the grid voltage might ex- 
ceed 33.0 volts, the 71 would be the 
tube to use, for it is capable of handling 
the higher voltage of the two. 

All this data is based on the use of a 
single tube in each audio stage. In the 
case of push -pull stages, the grid circuits 
of the tube may be considered as being 
in series, and the plate circuits in paral- 
lel. The allowable impressed grid volt- 
ages, therefore, can be twice as much 
for a push -pull stage as for a single -tube 
stage, and the output may also be con- 
sidered double that obtainable from a 
single tube. 

RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford Inductance Charts -Part 1 

INDUCTANCE coils, shunted by 
condensers to form tuned cir- 
cuits, find varied and important 
uses in radio work. They are the . 

tuned circuits in our receivers, they are 
our wave meters and wave traps, and 
they make up our filter circuits. 

With any given condenser value, the 
inductance which will be necessary for 
use with it to tune to a particular 
wavelength may be figured out by the 
time -honored formula: 

Wavelength = 1.884 -/ L C 

where L is the inductance in micro - 
henries and C is the capacity in micro - 
farads. 

This is rather a laborious calculation 
to make each time, however, and the 
same result may be obtained by the 
use of the accompanying charts. One 
of these charts covers the wavelengths 
used for broadcasting, and the other 
covers the lower wavelengths. Curves 
are given for all of the variable condenser capacities in 
common use. 

As an example of the use of these charts, let us find the 
inductance which will be needed to tune to 550 meters 
when used with a variable condenser whose maximum 
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capacity is 350 micro -microfarads 
(or .00035 mfd.). We follow along 
the 350 mmfd. curve until it intersects 
the vertical line representing 550 
meters, then across to the left, and 
find that we need an inductance of 245 
microhenries, which may be expressed 
also as 0.245 millihenries. 

These charts may also be used in 
the other direction -that is, to find out 
what capacity will be needed to tune to 
a given wavelength, using an inductance 
of known value. 

For example, if we have an induc- 
tance of 20 millihenries, for short- 
wave work, and wish to cover the 80- 
meter amateur radio band. By refer- 
ring to the smaller, short -wave chart, 
we find that a 50 mmfd. condenser 
with this inductance will tune up only 
to 60 meters, but with a 100 mmfd . 
condenser it will be possible to reach 
approximately 90 meters. The 100 
mmfd. condenser, then, is the one 

which must be used. It must be borne in mind, of course, 
that these charts give only approximate values, and they 
should be checked by calculation or experiment for accurate 
work. They will be found, however, to give very close and 
useful first approximations. 
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RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford Output Transformers 

N output transformer or some 
similar coupling device 
should be used between the 
plate circuit of the last 

audio tube and the loud speaker, in 
every case where the tube plate 
voltage is over 135, or where a 
dynamic speaker is used. When so 
used, the output device serves five 
distinct purposes: 

1. Keeps the direct (plate) cur- 
rent out of the loud speaker wind- 
ings, preventing possible burn -out 
if the current is large. 

2. Prevents polarization, or mag- 
netic saturation, of the loud speaker 
magnets, thus improving quality. 

3. Adjusts impedance differences 
between tube output and speaker 
input circuits, improving quality 
and increasing volume. 

4. Prevents undue loss of plate 
supply voltage. 

5. Keeps loud speaker terminals 
at low potential, preventing acci- 
dental shock or burn. 

Even when a magnetic type speaker is used and the 
plate voltage is not high, a correctly designed output trans- 
former will serve to balance the impedances of the tube 

TRADE 
NAME 

TYPE FOR USE 
WITH 

SPEA- 
KER 

TURN 
RATIO 

FERRANTI OP -1 171 OR 240 MAG. 1/1 
OP -2 171 OR 210 DYN. 25/I 
OP -5 
OP -8c 

112 OR 171 
171 OR 210 

MAG. 1/1 

OR 250 PP MAG. 4.4/4 
OP-4c. 171 OR 210 

OR 250 P.P. DYN. 25/1 
OP -7c 171 OR 210. PP. MAG. 4.4/4 

SANGAMO DX -210 112 OR 210 P.P. MAG. 4/1 
GX -210 112 OR 210 PP. DYN. 2000/4 
C X -171 171 OR 250 P.P. MAG. 2/4 
HX -171 171 OR 250 PP DYN. 1000 /1 

AMERTRAN 152 112 OR 210 PP. MAG. 4/I 
200 112 OR 210 PP. DYN. 2000 /I 
271 171 OR 250 PP MAG. 2/1 
362 171 OR 250 P.P. DYN. 530/I 

THORDARSON 
T -2876 210 

SIE 
INGLE MAG. 

T -2904 250 SINGLE MAG. 
T -2909 250 SINGLE DYN. 
T -2629 210 PP DYN. 
T -2880 250 P.P. MAG. 
T -2903 250 P.P. DYN. 

SILVER- 221 471 OR 210 MAG. 1.89/1 
MARSHALL 231 MAG. 3.78/1 

+ 248 MAG. 

* TAPPED FOR ALL POWER TUBES 

TUBE PLATE IMPEDANCE 

-12A 5000 OHMS 
-71A 2100 OHMS 

-40 5000 OHMS 

-50 1800 OHMS 

Index No. R -342.7 

and speaker circuits more closely, 
and will be found advantageous. 

Only two types of output trans- 
former primary windings are neces- 
sary to match the plate impedances 
of the most common output tubes, 
as may be seen from the accom- 
panying table. 

Since the impedances are similar, 
one type primary winding will serve 
for either the UX112A or UX21O, 
and another type for either the 
UX171A or UX25O. 

Two varieties of each type are 
necessary -one for a single tube 
output and one for push -pull out- 
put. On the secondary side, each 
of the above four types must be 
made in a type to feed a high -im- 
pedance magnetic type speaker and 
in a type to feed a low- impedance 
dynamic speaker. A complete line, 
then, consists of eight types of 
transformers, each designed for a 
specific use. 

The accompanying tables give 
the type numbers of the transformers of several manu- 
facturers, and the use for which they are intended; also 
the plate impedance of some output tubes. 

RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford 

FILTERS of all types are 
used to separate something 
we want from something 
which we do not want, and 

electrical filters are no exception. 
Where a mechanical filter may be 
used to separate rocks from sand, 
so an electrical filter may be used 
to separate currents we wish to 
use from other currents which we 
do not. 

The most elementary electrical 
filters are, of course, the simple 
condenser and the simple induc- 
tance. Neglecting the effect of 
impedance, a condenser will allow 
alternating currents to pass but 
will stop any direct current flow. 
Similarly, an inductance or "choke coil" will allow a direct 
current to flow but will impede an alternating current. 
The choke -coil -and- condenser output arrangement of our 
loud speaker "filters" is a good illlustration of both of 
these actions. 

However, when it is a question of separating one alter- 
nating current from another, differing from it only in fre- 
quency, the filter becomes more complicated. Here we 
must resort to tuned circuit filters, the general cases of 
which are illustrated in the diagrams. 

Such filters as these may be arranged to stop one fre- 

Electrical Filters -.Part 1 Index No. R -386 

quency or band of frequencies 
and let all others pass, or they 
may be arranged to let a single 
frequency or band pass and stop 
all others. This depends entirely 
upon the values chosen for the 
inductances and capacities, and 
formulæ will be given in later In- 
formation Sheets. 

A little study of the diagrams 
will show how these filters work. 
A series resonant circuit allows 
one particular frequency to flow 
through it more easily than any 
other, while a parallel resonant 
circuit impedes one frequency 
only and allows all others to flow. 

In diagram A, the series reso- 
nant circuits S allow one frequency only to flow through 
them unimpeded, while at the same time this is the only 
frequency not short -circuited out by the parallel resonant 
circuits P. This, then, is a filter which passes one fre- 
quency only, rejecting all others. 

In diagram B, the parallel resonant circuits P impede 
one particular frequency more than any other -and what 
does get through is "shorted out" by the series resonant 
circuits S, as is no other frequency. This, then, is a filter 
which rejects one frequency only, passing all currents 
which are of any other frequency. 
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Radia News Manufactured Receiver Circuits 

LJ 

M.A. 

L.A. 

AMRAD N2.81 R. 
¡C 5 

?A. -24 -24 -24 -27 00 
l' 

-27 Q 

_ q d 
- = % 

_ 

_. 

_ 

p1 1, 
`I t 

Q 

Q 
}pO 

- - 

\) 
\1 

__ -45 -45 

PILOT 
LAMP 

VOI. 
CONTROL 

PHONO. 
%,_ JACKS' 

( .// .1 .1.1 f' - .ff_ 
- - -d. 

-BO 

/- XY - 1 --------s,------- 

/1'1 111 

iiiiiiii 
= _ 111 111 

FUSE, ON -OFF , 
SWITCH , b SHIELD 

TO AC. 
SUPPLY 

- 

THE Amrad No. 81 receiver is designed to use three stage. A tapped impedance in the grid circuit of the first 
screen -grid type -24 tubes in a special radio -frequency audio tube and a phono -jack permits the playing of phono - 

amplifier. A grid -leak- condenser detector follows the graph records, electrically. A -80 full -wave rectifier tube with 
radio -frequency amplifier. Here a -27 indirect heater type its associated power transformer, filter chokes, and Mershon 
tube is used. A. similar tube is employed in the first im- condensers supply the "B" potentials to the receiver, as well 
pedance -coupled audio amplifier, while two -45 power tubes as field current for the dynamic speaker. The volume control 
are used in the output transformer- coupled push -pull audio varies the screen -grid potential. 

Radio News Manufactured Receiver Circuits 

Ak1ir. 
AT Gr ERLA N2.224 100,000 PHONO. _-- PHONO -RADIO - OHMS -., JACKS 

70,000 

x-27 -24 r i ' -24 r 1 x-24 r i 
111 

0 -27 
o i RFC -' ! / 

H!; 
FN 

6D 
OHMS. 

-= 001 O - war -.- TT ' WICK s: s: mi orr r. 
) o 

I : =«w t 
lJ 

Í 
PILOT 
LIGHT 

Jt 

isfitw 0.25 

:T 
000 ó 

ó 
.3F-TA' jp 
S'626 

/_ - 
O 

MFD: -S 
_ MFD. 

T, lO000 
i1°M5 - - 

I _ = 5MFD. 150V. D.C. /_ ; -- 

1 

1 MFD. 10 HMS 0 i 0.25 6000 O. 25 
150 V. D.G. OHMS MFD. MFD. MFD. OHMS ..- MFD. 

H 8N o 0 
°o0 

1dO V DC: _ ...a_L 
+ 

2 MFD. I 

200 V. DC..- 

1 -60 1 -525 
5F KEDR: 

Ì - V ÁC. 

- -. 2 MFD 
i -300 V. DC. 

20 2D 
OHMS 

Nom.. 
oO , Ñto Oo p0 

G CC OHMS 

FILTER 
CHOKE-, 1 11 1 

-Ç^^O 1 

l 
' 

YY 
1 - 

- 111 111 ...r", 
, T T 1 - 

- 
- `ON 

POWER TRANSE-----, 
OS TO 1 115' TO -OFF 

RANSE.- / 115 V. AC-'" / --125 V AC. ç SWITCH _¡L TO AC. 
25 OR 60-- AC. T Ill_. LINE 

THE circuit in this receiver employs three stages of tuned ing of the r.f. transformers, tubes and variable condensers, 
radio -frequency amplification, a plate rectification type of and the use of by -pass condensers in the radio -frequency 

detector making four tuned circuits. Three type -24 screen- circuit, eliminates any tendency towards unstable operation. 
grid tubes are required for the r.f. amplifier and a -27 tube The power supply in this receiver is tapped, permitting its 
as a detector. In the first audio -frequency stage a -27 type use on line voltages varying between 95 and 125 volts. A 
tube is employed with resistance coupling, followed by two -80 full -wave rectifier tube and conventional filter completes 
-45 tubes arranged in push -pull. The very complete shield- the power supply. 
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U NATIONAL MB -29 dis 00O 1 
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-27 

L. 
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/ 
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L .l- 

- 
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- 
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20 
0- x,,.'_5 

i i 
750 

OH45 

R F CHOKE MFD' - 2.5V 

RE 
IOOOD OHMS 

-VCL.CONTROL 

: 2 5 V Wt ter 
AC. 

LINE -III /o 

84135 V. 

_ 8467 V. 

111 111 

- 
- : > - 300 V W 

- - 300 V !-_ 1 O lM55 

B- ONO). _ 

Ithe circuit above, the National M. B. 29, four a.c. screen- -80 full-was e rectifier tube to supply the plate potentials for 
'grid tubes are employed, one as untuned and three as the receiver and audio amplifier. The "R" filter unit consists 

tuned radio - frequency amplifiers, followed by a tuned detec- of conventional 30 -henry choke coils and a three -section elec- 
tor ( -27 indirect heater type). A four -ganged tuning con- trolytic condenser. Stabilization is provided by thorough 
denser is used, permitting single dial control. The audio shielding of the r.f. transformers and by -pass by r.f. chokes 
amplifier and power supply, a separate unit, consists of a and condensers. Provision has been made for a phono 
first stage employing a -27 tube and an output push -pull pick -up connection in the primary of the first audio trans - 
stage using two -45 tubes. The power supply requires a former. 

Radio News Manufactured Receiver Circuits 

COLUMBIA S.G.8 
-24 

_uh 

Ì 
z0 00 uo 

>N 

P F0 0 
\\1 

, 0 ' 
DI- - il' I 

CFRIÓKE 

-27 

0.1 
MFD 

100.000 
OHMS 

1 -45 r1 

^7 

[1 cscc «c t c s 
110 V AC 

LINE 

o. Be 
MFD. 

I . 

6 
MFG 

02% 
MFG 

O INDICATES MOUNTING 
BRACKET FOR R.F. CHOKE 

3E4 
..__ p. J.S 

PHONO. 
JACKS- :4 

-80 

CA O 1,/ 

MFD r- 

MEO 

O 

Óó 

PILOT 
LAMP 

1000 
OHMS 

2.3 
MFD 

I MFD. 23 Ó5 
MFO MFD 

__J 

10.000 
OHMS 

e 
OHMS 

TIT Columbia screen -grid 8 employs a total of 8 tubes, 
distributed in three stages of radio -frequency amplification, 

detector, two stages of audio- frequency amplification and the 
power supply. 

Three of the -24 type tubes are used in the tuned radio - 
frequency system of impedance -coupled amplification, which 
is used in this circuit in place of the customary transformer 
coupling. The detector employs plate rectification, enabling 

SPEAKER 

..01 
MFD. FRET DR 

COIL 

this unit of the receiver to handle the immensely amplified r.f. 
signals without overloading. 

The output of the detector is resistance coupled to the first 
audio -frequency stage. which is followed by a conventional 
push -pull stage. The power supply employs the standard 
filter and voltage divider system. Provision has been made 
also for supplying the potential necessary for the excitation 
of the dynamic field coil. 
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INN 
Municipal Auditorium at Atlantic City, N. J. Scene of the 6th Annual Convention and 4th 

Annual Trade Show of the Radio Manufacturers' Association 

BRINGING THE TRADE -SHOW 

to RADIO NEWS READERS 

Bl" the time this issue of RADIO 
NEWS reaches its readers the 
Sixth Annual Convention and 

Fourth Annual Trade Show of the 
Radio Manufacturers' Association will 
have been held and terminated at the 
Municipal Auditorium, Atlantic City, 
New Jersey. 

At this Convention and Show radio 
manufacturers displayed and demon- 
strated the new radio receivers, and 
other associated apparatus which they 
have designed for the coming season 
and which will be presented for the 
public's approval at the coming Radio 
World's Fair to be held at Madison 
Square Garden from September 22nd 
to 27th, 1930. 

In order to acquaint its readers with 
the progress made in radio and to 
illustrate the new trends which are 
reflected in the design of tuners, loud 

speakers, tubes, audio channels, cabi- 
nets, speech amplifier equipment, test 
apparatus and other similar devices, 
RADIO NEWS has, with the cooper- 
ation of manufacturers of radio equip- 
ment, prepared the pages which follow, 
illustrating the new gadgets which will 
have been displayed at the Trade 
Show. In preparing the illustrations 
and data appearing on the following 
pages it has been possible only to iden- 
tify those pieces of apparatus illus- 
trated by means of the type or model 
number and the name of the manufac- 
turer. If further information about 
any pieces of apparatus illustrated 
is desired, an inquiry, together with 
a stamped self- addressed envelope, 
should be addressed to the Radio 
Show Editor, RADIO NEWS, 381 
Fourth Avenue, New York City. (Pho- 
tographs of displayed products follow.) 

. .. ........ .... .. . .. .. .. .............. ..My....t.. ...... .. .. ................. .. 
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F. A. D. Andrea. Inc. 
Model 41 

no"7-.1:31010 0.--nwoiqpiatx 

55 

TRADE-SHOW Section 

F. A. D. Andrea, Inc. 
Model 42 

DVANOF 

Howard Radio Co. 
"The Puritan" 

All American Mohawk Corp. 
Model 11 

Howard Radio Co. 
"Consolette" 

Howard Radio Co. 
"Plymouth" 

All American Mohawk Corp. 
Model 29 

F. A. D. Andrea, Inc. 
Model 46 

Stewart-Warner Corp. 
Model 31 

All American Mohawk Corp. 
Model 39 
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TRADE -SHOW Section 

Federal Wood Products Corp. 
Writing Desk 

Bush & Lane Piano Co. 
Model 75 

o.miguir 
Federal Wood Products Corp. 

Radio Desk 

Audiola Radio Co. 
Model 70 

Superior Cabinet Corp. 
Model 730 

Bush & Lane Piano Co. 
Model 55 

Transformer Corp. of America 
Model AC -53 

Superior Cabinet Corp. 
Model 630 

Audiola Radio Co. 
Model 80 

Superior Cabinet Corp. 
Model 530 

.. 

` WJ 
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See It 
Hear 
Drive with It 

Screen Grid 
Neutrodyne 
Power Speaker_ 

`7he CROSLEY 
111011111,11110 
AUTOMOBILE RADIO 
RECEIVING SET 

57 

CroIeyu is a 
adio on Wheels 

.Asp A.n azin gAutornolile 
Radio Receiving Set ---- 
at a price that everyone can afford! 

O It LA' 

75 
Less 

Accessories 

Installation 
Extra 

Western 
Price 
Slightly 
Higher 

The ANTENNA The RECEIVER The SPEAKER The CONTROL PANEL CAR STORAGE "B" "C" and 'D" 
(A) BATTERY BATTERIES 

"Was surprised ut bow "Driving through town "First evening we re- "There is. no notice- The ROAMIO. performs "It vorks perfectly; gives 
quickly and easily the could easily tune out ceived 30 stations with able variation in signal as well at higher speeds exception al v olu in e 
ROAMIO was Installed powerful local stations good volume, selectivity strength in any part of as when the sir with wonderful tone 

in my car." and get DX.' and tone." the City. driven slowly:' qualities.' 

?Ake your favorite radio entertainment with your 
wherever and whenever you drive with a ROAN 1( 
Think of the untold hours of pleasure, diver - 
Sion, entertainment and amusement you 
derive from a radio receiving set in your 
home. Imagine how lost you would feel 
without it ! Every time you fail to hear one 
of your favorite radio features you feel a 
sense of personal disappointment. Often- 
times this is due to some necessary trip in 
your automobile which keeps you away from 
home at a particular hour. 

Now radio has been put on wheels -you can 
take your favorite radio entertainment with you 
wherever and whenever you drive your car. No 
longer need you remain at home to hear a 
particular program if your car is equipped 
with a CROSLEY ROAMIO Automobile 
Radio receiving set, as are thousands of cars 
in daily use everywhere. Men who drive to 
their homes after a busy day in office, factory 
or store find diversion and relief from busi- 
ness cares and arrive home in a pleasant and 
happy frame of mind. Women who drive 

children to and from school find amusement 
and entertainment for themselves and chil- 
dren. Salesmen who travel, by automobile 
find a friendly relief from the monotony of 
driving. No matter where you are- driving 
in the city, touring in the country, parked 
awaiting family or friends -the CROSLEY 
ROAMIO will bring you your choice of radio 
broadcasts exactly the same as would the 
receiving set in your home were you com- 
fortably seated at your fireside. 

The CROSLEY ROAMIO is extremely 
selective and sensitive and has extraordinary 
distance -getting ability. The automatic vol- 
ume control maintains a practically uniform 
volume even on distant stations. It also 
maintains the volume in shielded areas, and 
eliminates the necessity of constantly chang- 
ing the volume. The special lock in the 
control panel makes it impossible to operate 
the set when it has been locked by the owner. 
Uses five tubes, two of which are Screen Grid. 

The CROSLEY ROAMIO is easily and 
quickly installed in practically any auto- 
mobile. It fits snugly and conveniently 
under the dash, entirely out of the way yet 
in a position to render full volume for the 
entertainment of all in the car. The control 
panel is attached to the dash, handy to the 
finger tips. The set is moisture and dust - 
proof. It is enclosed in a metal case; one 
side of which is conveniently removable when 
necessary. The installation of a CROSLEY 
ROAMIO in your car can be made quickly 
and conveniently, whether or not the car 
has an in -built antenna. The cost is little. 
The entertainment and delight it provides 
for your family and friends are great. 
Go to the nearest Crosley dealer today -see the 
ROAMIO -hear it- drive with it. 

The Crosley Radio Corporation 
Powel Crosley, Jr., President 

CINCINNATI, OHIO 
Home of WLW -"the Nation's Station" 

The CROSLEY ROAMIO is recommended for use in motor boa #c and cruisers. 
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The Platter Cabinet Co. 
Nickel in Slot Machine 
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TRADE-SHOW Section 

Excelle Products Corp. 
Model R71-Phono-Radio Console 

The Capehart Corp. 
Model 110 

# 

Radio Master Corp. 
Model 218-Phono-Radio Com- 

bination 

1,V+ ,4 
vrs , 

Automatic Radio Mfg. Co., Inc. 
6-tube Automobile Receiver 

Wells-Gardner & Co. 
Model 80-Private Label Chassis 

Deca Disc Phonograph Co. 
"Creatone" Model 99K 

Pierce-Airo, Inc. 
1931 Chassis 
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JENKINS 

All products bearing this trade- 
mark represent recognized 
leadership and advancement in 
the new science of television. 

FIRST I N 
TIE LEVI SION 
The Jenkins Television Corporation 

Pioneer of Television 
ANNOUNCES a special television receiver covering the television 
broadcast band (100 -150 meters) with wide frequency response to receive 
good pictures. 
A large Radiovisor, Model 200, completely assembled and ready to operate - 
A small Radiovisor, Model 100, assembled and ready to operate and - 
A knock -down Radiovisor -Kit No. 1 for the home constructor. Price 
range of models from $42.50 to $570.00. (I These products can now be 
supplied to distributors and dealers who see the virgin opportunity open to 
pioneers in this field. The same thrills and enthusiasm which marked the 
early sound broadcast reception are intensified in this new science of 
receiving talking pictures by radio. 

RADIOYISORS 
FOR the first time Jenkins makes available commercial 

apparatus for television reception, produced and developed 

under the patents of C. Francis Jenkins, the "Father of Tele- 

vision." Ingenious in design, sturdy in construction, reliable 

in operation. In a word, the Jenkins television apparatus is 

the development of the newest and most practical ideas in 

home television. 

NIGHTLY PROGRAMS 
Radiovision programs regularly transmitted by Jenkins 
Station W2XCR, Jersey City, N.J., and W3XK, Washington, 

D. C., and others. Bigger, better, more entertaining pro- 

grams are coming! 

DEALERS and 
JOBBERS 

Ask us about the Jenkins proposition to 

the trade. Television is progressing fast - 
get in touch with us now. 

SETS READY NOW 
Jenkins Radiovisors, Models 100 and 200, and the Radio. 
visor -Kit No. 1, are now ready for shipment. Write for 
literature or, better still, order a sample Radiovisor. Use 
the coupon. 

MAIL THIS COUPON 

Jenkins Television Corporation 
346 -370 Claremont Avenue, Jersey City, N. J. 

Please Bend me the following at the usual trade discounts. 
Jenkins Radiovisors Model 100. 

Jenkins Radiovisors Model 200. 

Radiovisor -Kit No. I. 

Name 

Address 

City State 

J E N K I N S TELEVISION CORPORATION 346 -370 Claremont Avenue, Jersey City, N. J. 
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Special RADIO 

Operadio Co. 
Rock Amplifier 

RADIO NEWS FOR JULY, - 1930 

TRADE-SHOW Section 

Federal Wood Products Corp. 
Phono-Radio Combination 

Automatic Radio Mfg. co.. Inc. 
Automobile, Plane and Motorboat Receiver 

Webster Electric Co 
Model PA-11 

(Rack and Panel Amplifier) 

Amplex Instrument Laboratories 
Loftin-White Direct Coupled Audio Amplifier-LW-50-B Amplex Instrument Laboratories 

Loftin-White Direct Coupled Audio Amplifier-LWB-M 

Amplex Instrument Laboratories 
Loftin-White Direct Coupled Audio Amplifier-LW-50-B Amplex Instrument Laboratories 

Loftin-White Direct Coupled Audio Amplifier-LW-350-B 
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SM 

A Short -Wave Wow! 
There is no longer any reason for not 
having a short -wave set comparable to a 
broadcast receiver. 

The new S -M 737 Bearcat has every- 
thing- perfect battleship shielding, two 
double -shielded tuned circuits, a regen- 
erative non -radiating detector, a power - 
ful '45 second audio stage, built -in power 
supply, one dial tuning, a real gang 
condenser and a screen -grid circuit with 
two screen -grid tubes! 

And that isn't all -not by a long shot. 
You can spread the crowded ham bands 
on the Bearcat without tearing the set 
apart! A little midget condenser that's 
built right in does the job, and a twist 
of the wrist controls it. 

Tubes required: 2 -'24, 1 -'27, 1 -'45, 
1 -'80. 

Complete with built -in power supply, 
wired, in cabinet as illustrated, $139.60 
list: subject to usual trade discount. 

B RAND NEW ! 
S -M 

Magnetic Speakers 

Including Flush 
Mounting Type 

The newest additions to the dominating S -M speaker 
line are the 871, 872 and 873 type magnetics. They are 
perfect designs for P. A. installation in hotels, schools, 
etc., where reception is distributed from a centralized 
amplifier. These units are of the low- impedance type, 
but on special order with two weeks delivery, they can 
be had in any impedance values desired. The 871 and 
873 are built in beautiful cabinets. The 871 is finished 
in black and the 873 in walnut, but in quantities both 
can be had finished to harmonize with any interior. 
The 873 is a flush -mounting wall type and has a volume 
control and a three channel program selector mounted 
on the front panel. Outside dimensions of the panel 
are 117/e inches wide by 151/4 inches long. Price com- 
plete $35.00 list. 

The 871 magnetic speaker is similar to the 870, but 
of low- impedance type. Price $16.00 list. 

The 872 magnetic speaker, chassis only, 101/2 " cone, 
special oversize unit. Price $20.00 list. 

For a Sure-Fire Vacation: 
a Car, the Right Companion, 
and an S-M "Playfellow" 

t, -1 
The S -M 770 Play- 
fellow will be exten- 
sively advertised 
throughout the sum- 
mer. Installation of 
this receiver together 
with speaker and 
necessary "B" bat- 
teries will be a veri- 
table gold mine to 
radio technicians 
everywhere. Send 
the coupon at once. 

r 
There is no doubt about it- you'll want an auto receiver in your 
car before the summer is over -and you will want a real one- 
one that can "take it and like it" -one that has been tested over 
hundreds of miles of rough back -country runs -one that is not 
only built to stand the gaff but to give real console -model 
reception too! 

You'll want it simple mechanically: when getting another 
station you'll want to control your tuning positively -not 
through a dubious, jerky, flexible shaft. 

You'll want one you can rely upon when you are hundreds 
of miles from town -there'll be no service station at your 
fishing camp. 

You'll want volume enough to reach up and down the beach 
-enough for unrestrained gaiety. Decidedly, you'll want clear- 
ness of tone -and that's the clinching reason why only the 
laboratory that produced the world- famous SILVER RADIO 
should be entrusted with the musical reproduction that will 
make or mar your vacation. 

The Playfellow is small (12 inches long by 71/2 inches wide, 
and 61/4 inches deep), sensitive (5 microvolts per meter), screen - 
grid (3 s.g. tubes including detector), and has a standard S -M 
810 illuminated drum dial -a pocket edition of the finest 
receiver, especially designed for its job. 

There's no cutting of cowl or instrument panel to install it. 
It is readily attached to the car bulkhead, under the cowl to 
the right of the driver's seat. 

Tubes required: 3 -'24, 1 -'12A, 1 -'71A. 
Price complete, except for tubes and speaker, $79.50 list. 

Component parts are standard, price totaling $61.40 list. 
S -M 870 Automotive -Type Magnetic Speaker (octagonal shape, 

91/2 inches wide and only 3 inches deep) takes the maximum 
output of a '71A tube. List price, complete with mounting 
brackets, $15.00. 

771 Auto Receiver Accessories, including all necessary in- 
stallation equipment except tubes and batteries; list price, $17.50. 

SILVER - 
MARSHALL 

Inc. 
6405 West 65th Street 

Chicago, U. S. A. 

I Silver- Marshall, Inc. 
6405 West 65th St., Chicago, U. S. A. 
....Send your latest catalog with sample copy of the 

RADIOBUILDER. 
....2c enclosed; send Data Sheet No. 22 on 770 

"Playfellow" and Installation. 
....4c enclosed; send also Data Sheet No. 21 on the 1 

new 737 Short -Wave Bearcat. ' 
Name 

Address 
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Jfieciat RADIO TRADE-SHOW Section 

Philadelphia Storage Battery Co. 
Model 40 

Utah Radio Products Co. 
Electronic Remote Control Unit 

Supreme Instruments Corp. 
Tube Checker Model 17 

Tobe Deutschmann Corp. 
Interference Locater Van Horne Tube Co. 

Model D Tube Checker 

Amplion Corp. of America 
Microphone 

The Webster Co. 
RP-Parallel 250 

Crowe Name Plate & Mfg. Co. 
Escutcheon 
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AMAZING NEW TUBE INVENTION REVOLUTIONIZES 

RECEPTION ... EVEREADY RAYTHEON 
4- PILLAR TUBES SURPASS ALL PREVIOUS STANDARDS 

FOR clear reception, breath -taking in its realism, 
put a new Eveready Raytheon 4- Pillar Tube in each 
socket of your receiver. These tubes show you how 
truly fine your radio set can be. They are different 
from all others ... in construction, and in results. 

Examine an Eveready Raytheon 

Look at the diagram below, showing Eveready 
Raytheon's revolutionary improvement in construc- 
tion. See the solid, four -cornered glass stem, inside 
the tube, at the bottom. Notice, imbedded in it, the 
four sturdy pillars supporting the elements ... twice 
the number and twice the rigidity of ordinary tubes! 
See how the elements are anchored, front and rear, 
top and bottom, so that they always stay in perfect 
relation to each other. 

This 4- Pillar construction means that the Ever - 
eady Raytheon Tube elements remain in perfect 
alignment, despite jolts due to shipment or han- 
dling. Contrast this solid, rock -ribbed construction 
with the type used in ordinary tubes having only two 
supports, where the sensitive elements are subject to 

distortion - with a consequent let -down in per- 
formance. This 4- Pillar construction is patented 
and exclusive with Eveready Raytheon; no other 
tube is permitted to use it. 

Eveready Raytheons come in all types 

These tubes are built by the makers of the famous 
Eveready Layerbilt "B" Batteries - another vital 
radio improvement. Eveready Raytheons fit the 
sockets of every standard A. C. and battery- operated 
receiver now in use. For a new kind of reception 
from your present radio, call your dealer today, 
and ask him to renew all your tubes with Eveready 
Raytheons. 

The Eveready Hour, radio's oldest commercial 
feature, is broadcast every Tuesday evening at nine 
(New York time) from WEAF over a nation-wide 
N. B. C. network of 30 stations. 

NATIONAL CARBON COMPANY, 
General Offices: New York, N. Y. 

Branches : Chicago Kansas City New York San Francisco 
Unit of Union Carbide oigzi and Carbon Corporation 

INC. 
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TRADE -SHOW Section 

Amplion Corp. of America 
Speech Amplifier 

Wholesale Radio Service Co. 
Broadcast Receiver 

Supreme Instruments Corp. 
Tube Tester Model 50 

Weston Elec. Instrument Corp. 
Model 555 Counter Tube Checker 

Radio Products Co. 
Auto Radio Set Analyzer 

Jewel Electrical Instrument Co. 
Direct Reading Volt Ohmmeter 

Jewell Electrical Instrument Co. 
Ohmmeter 

Supreme Instruments Corp. 
Ohmmeter 
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SENSATIONAL f 
Scientist 4744) 41. * 
perfects 
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sought 
device 

Hopkins' 
amazing 
new invention 
approved by experts 

Now an exclusive feature of the 

1931 HFL Mastertone 
At last ! Radio perfection is realized. After three years of inten- 
sive research work, assisted by a corps of laboratory experts, Mr. 
Charles L. Hopkins, noted radio scientist, has actually developed 
the first practical band rejecting amplifier. This miraculous new 
system, long the dream of radio designers, permits the construc- 
tion of a remarkably efficient receiver which is ideally perfect 
in operation. Stations over the entire continent may now be 
received with an ease of tuning, unprecedented clarity of tone and 
total lack of interference that astonishes engineers and fans alike. 

Interfering Stations Rejected 
Application of the Hopkins principle to the 1931 HFL Master- 
tone has immediately resulted in three outstanding improvements. 
Now, for the first time in radio history, it is possible to tune in an 
exact 10 kilocycle channel to the complete exclusion of every- 
thing else on the air. Not 9 or 11 or 16 kilocycles, but 10 -with 
mathematical accuracy. Stations on each side of the selected 
band are sharply cut off and actually rejected. This heretofore 
unattainable action now takes place over the entire tuning range. 
The set does not "go broad" even on the highest wave lengths. 

Tonal Perfection Realized 
The salient feature of the Hopkins band rejector system is that 
it handles all musical frequencies with an absolutely even inten- 
sity. No sacrifice in selectivity is made in order to obtain these 
marvelously realistic tonal reproductions. Although the 1931 
HFL Mastertone maintains a precise 10 kilocycle signal channel 
at all times, every note and each delicate overtone right up to 
000 cycles comes through with a life -like quality that is a revela- 
tion. Far distant stations have the same superb tones due to the 
complete elimination of all local interference. 

12,500 Mile Reception 
Engineers the country over proclaim the. 1931 HFL Mastertone 
to be the greatest long distance receiver ever designed. Its range 
is easily 12,500 miles (world -wide reception) whenever weather 
conditions permit such distances to be covered. Five 224 screen 
grid, two 227, two 245 and one 280 tubes are employed. A tre- 
mendous reserve power of over 40o per cent is available. The 
Mastertone is unconditionally guaranteed to receive any station 
on earth that can be heard with a radio set. 

Ultra Modern 
In addition to the Hopkins RF amplifying system the 1931 HFL 
Mastertone incorporates every modern improvement known to 
science. One dial, one spot, 180 K.C. intermediate amplifier. Re- 
sistance coupled, push -pull phonograph amplifier, controlled 
from panel. Puncture proof, high voltage, humless Electrofarad 
filter condensers. Self contained, all steel heavily cadmium plated 
chassis. Doubly shielded radio frequency circuits and dozens of 
other entirely new features. Our FREE literature gives complete 
information and prices. Send for it today! 
DEALERS: The New Mastertone is the sensation of the century. Get in 
on the biggest radio boom ever known. Rush this coupon attached to 
your business letterhead for special proposition. ACT QUICKLY! 

HIGH FREQUENCY LABORATORIES 
Dept. B, 28 North Sheldon St., Chicago, U. S. A. 

! 
HIGH FREQUENCY LABORATORIES, Dept. O 
28 North Sheldon Street, Chicago, U.S.A. 

Gentlemen: Please send me your FREE literature and 
photos of the 1931 HFL Mastertone. 

Check here if your name is not on our mailing list now. 
Check here if you have been receiving mail from us. 

Name 

Address 

City State 
(PLEASE PRINT PLAINLY) 

Send This Now! 
This coupon is not an order ... you incur no obligation 
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Operadio Mfg. Co. 
Public Address Amplifier 

n: . ` __ 

RADIO NEWS FOR JULY, 1930 

TRADE-SHOW Section 

Operadio Mfg. Co. 
Uni -Directional Bowl Speaker 

American Bosch Magneto Corp. 
Auto Radio Installation 

Diamond Electric Corp. 
Type D -224 Tube 

American Bosch Magneto Corp. 
Loud Speaker 

American Bosch Magneto Corp. 
Same as at left with shield compartment and speaker 

removed to show tubes 

Amplion Corp. of America 
Curved Exponential Type Horn Speaker 

The Webster Co. 
Micro -Control Box 

Diamond Electric Corp. 
Type D -224 Screen Grid Radio 

Frequency Amplifier Tube 

Gates Radio & Supply Co. 
Type B -93 Remote Control Amplifier 
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SPEAKER \t(! 
MAY BE PLACED 

ANYWHERE 

REMOTE 
CONTROL 

CAN BE PLACED 
ANYWHERE 

The "AUTO PILOT" goes on your running board and does not 
lessen the car's trade -in value when taken off to go on your next car 

67 

"Auto Pilot" Full Screen Grid Radio 
LICENSED UNDER R.C.A. PATENTS 

i ncreasesYourAutomobile Pleasure 
Nobody will have a more up -to -date automo- 
bile than yours when you have assembled this 
powerful "AUTO PILOT" Screen Grid broadcast 
receiver kit, placed it on your running board 
in its attractive black japanned case and con- 
nected its remote control dial and speaker. 
Even the specially designed PILOT "undercar" 
aerial attaches between the axles without neces- 
sity for harming your car's exterior or in- 
terior. 

This new and advanced "AUTO PILOT" not 
only has every up -to -date feature of radio to 
assure you distance, selectivity, tone quality 
and volume -but the welfare and future trade - 
in value of your car has also been a chief con- 
sideration of design. The New "AUTO PILOT" 
requires no mutilation of floor, instrument 
board or upholstery to make a solid installa- 
tion- convenient to operate, taking up no 
foot or seat room. 

You Can Install the "Auto Pilot" in Your Car in An Evening. 
Four -224 A.C. Screen Grid Pilotrons comprising 
three stages of radio frequency and detector give the 
"Auto Pilot" tremendous pick -up and distance range. 
A. C. Pilotrons are operated from the car's battery 
instead of battery type tubes because they are rugged 
and non- microphonic. 

pEN uABOlry 

1 

Auto Pilot Kit 4750 

Thick sponge rubber mountings take up road shocks. 
The audio amplifier system gives enough volume for 
outdoor dancing, with tone quality of the highest 
order. Filament current drain from car's storage 
battery is only 4 amperes. Plate current is 20 milli- 

Complete with aerial less amperes from three 45 -volt "B" batteries: 
Pilotrons and Speaker 

Inquire of your local Pilot Radio Dealer or write direct to 

PILOT RADIO & TUBE CORP. 
323 BERRY ST., BROOKLYN, NEW YORK 

Chicago Office: 231 South Wells St. San Francisco Office: 1278 Mission St. 
FACTORIES AT LAWRENCE, MASS. 

www.americanradiohistory.com

www.americanradiohistory.com


68 \ 
jfieciat RA D 1® 

Ellis Electrical Laboratory 
Two- Button Microphone, Models 

29 and 30 

French Battery Corp. 
Auto Radio "B" Battery 

Bassett Co. 
Condenser Cartridges 

United Scientific Laboratories 
Type SG Shielded Condenser 

Aerovox Wireless Corp. 
Electrolytic Condenser 

a..i ttli 
...,,,, 

RAVIO NEWS FOIL JULY, 1930 

TRADE -SHOW Section 

C. R. Leutz, Inc. 
Short -wave Receiver 

Platter Cab'net Co. 
New Phototone -Talka Film 

Oxford Radio Corp. 
Model 71 Theatre Speaker 

Gates Radio & Supply Co. 
Type 98A Mixing Panel 

Elkon, Inc. 
Rectifier 

Champion Radio Works, Inc. 
Champion Radio Tube, Type UY 224 

Tobe Deutschmann Corp. 
Filter Units 

Amplion Corp. of America 
"Y" Horn Coupler and Amplifier 

Aerial Insulator Co. 
Solar Electric Clock, Model 700 
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FOUR TUNED 
CIRCUITS x 

SUPER-SELECTIVITY 
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PUSH -PULL 

245's MAN! 
WHAT A RADIO! 

The QUEEN ANNE 
SEVEN: $160. Four - 
piece center - 
matched butt wal- 
nut warfront panel 
and overlays of 
Carpathian ash; 
legs of hand -carv- 
ed walnut. 7 tubes: 
3 -'24, 1 -17, 2 -'45, 
1 =80. 

The PRINCESS: 
$135. Top arch of 
Australian laurel; 
side panels of gen- 
uine African ma- 
hogany; top of 
Four -piece center - 
matched walnut. 7 
tubes: chassis 
identical with 
Queen Anne Sev- 
en above. 

What's new in 

radio? Silver - 
Marshall answers 
definitely with 
everything that's 
new. 

The most advertising dollars per 
set -spent mostly right over your 
name. Puts an end to next -door and 
next -block competition. The season's 
most beautiful cabinets. Prices down, 
in the volume -moving class, yet well 
out of the low- profit "cat- and -dog- 
fight." 

Two screen -grid chassis models: a 

7 -tube 4- gang -and a 9 -tube 5 -gang, 

with positive 10 kc. selectivity! 
Lots of treble, lots of bass, and you 
control the tone at will, with a knob. 
Automatic volume control on the 9 
-the "fading" problem solved - 
you can tune through loud locals 
without breaking an ear drum. 

Put that in your pipe, and smoke 
out the blues. The hottest line of 
the season -clean protection and 
profits that mean "out of the red and 
into the blue" -the new SILVER - 
MARSHALL "Sharpshooters" stand 
out like a big silver dollar in a pocket- 
ful of street -car change! 

Phone your distributor or wire 
us to arrange demonstration. 

SILVER- MARSHALL, Inc. 
6445 West 65th St., Chicago, U.S.A. 

All prices less tubes: applying throughout 
continental United States. 

,f,`DO ' r.; 
2S O '`'' 6D. a `' 

T0(y 

ó 
% 

F: ` T9GPo S lF Z 

The QUEEN ANNE 
NINE: $185. Four 
piece certer- 
matched butt wal- 
nut top;front panel 
and overlays of 
Carpathian ash; 
legs of hand-carv- 
ed walnut. 9 lobes: 
4 -14, 2 -'27, 2 -'45, 
1 -'80. 

The 
ELIZABETHAN: 
$225. All walnut 
with linen -fold 
overlay panels of 
solid black walnut. 
All cuts ore care- 
fully selected for. 
color and figure; 
finish throughout 
Follows the =finest 
practice of :urni- 
ture craftsman- 
ship. 9 tubes: chas- 
sis identical with 
Queen Anne Nine 
above. 

g9ei; táqú,'q ìnKtittt-L. -,4 ̀; 

CI LVER MARSHALL 
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Jefferson Electric Co. 
Auto Transformer 

Hammarlund Mfg. Co. 
3 -Gang M -Type Condenser 

Samson Electric Co. 
Type Q Qualpensator 

Tobo Deutschmann Corp. 
"B" Eliminator 

TRADE-SHOW Section 

Hammarlund Mfg. Co. 
DC HiQ -30 

Raton Electric Co., Inc. 
Aeroplane Horn 

nn.1.a1.au.n1..1.n.1..n.1.1.y.1s..1.111,wf 

National Carbon Exhibit 
Among the interesting and educa- 

tional exhibits, at the Radio Trade 
Show, was that of the National Car- 
bon Company, where was demon- 
strated the making of the stems 
for the Eveready Raytheon four - 
pillar radio tube, in a special tube - 
making machine, while on each side 
of the machine were displays of 
Eveready layerbilt "B" batteries and 
assembled Eveready Raytheon tubes. 
Receiver and television tubes were 
included in the display. 

Utah Radio Products Co. 
Electronic Remote Control Unit 

.. f.. f..f.. f.. f.. f.. f..f..f..f..f..f..f..f..f..1..1..1..1..1.y..f..f.. 

A New Burtex Diaphragm 
From the Stevens Mfg. Corp. 

comes the announcement of a new 
impregnated cloth diaphragm, known 
as Burtex, available in any size, 
shape, or degree of stiffness. Ac- 
cording to the engineering staff of 
the manufacturer the new diaphragm 
is provided with a special waterproof 
finish, which under test has held 
water for fifty hours without signs of 
leakage, also not only is the dia- 
phragm waterproof, but it is unaf- 
fects by heat, cold, salt air, etc. 

Jefferson Electric Co. 
No. 372 Universal Tapped 

Replacement Audio Transformer 

Hammarlund Mfg. Co. 
2 -Gang hi -Type Condenser 

Wholesale Radio Service Co. 
Phonograph Pickup 

Bacon Electric Co., Inc. 
Baby Dynamic Unit 

.1..1. 1..1..1..1..1..1..1..1..1..1..1.N..4.1.1.1.1.1.1..1.1..1. 

A Resistor Guide 
The International Resistance Corn- 

pany, 2006 Chestnut Street, Phila- 
delphia, Pa., has compiled a collec- 
tion of data prepared in booklet 
form under the title "Resistor Re- 
placement Guide." 

Copies of this guide may be ob- 
tained upon request, and periodically 
additional data sheets will be mailed 
to owners of the book, giving circuit 
diagrams and resistor values of new 
receivers, as well as popular experi- 
mental circuits now in vogue. 
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The greatest tribute ever paid to any product of the radio industry.... Repro- 

ducing a nation' s entertainment.... Approval voiced so effectively by leading engineers and 

critics that Jensen Electro- Dynamic Speakers are now more widely used than ever before. At the 

Atlantic CityR. M. A. Trade Show more receivers were equipped with Jensen Speakers than with 

any other make.... Designers and engineers of talking- moving picture, public address and 

allied apparatus have also voiced their approval, particularly of the new Jensen Auditorium, 

with 12 inch cone, and the Auditorium, Jr., with 10 inch cone, Speakers. The new model Jensen. 

Concert Speaker has been designed particularly for use in radio receivers.... Builders or 

custom made radio receivers are particularly appreciative of the. uniform frequency response, 

sensitivity and brilliance of all Jensen Electro- Dynamic Speakers. . . . All of these new 

speakers are the culmination of Peter L. Jensen's own genius and twenty years of experience. 

All are available for A C or DC operation from any convenient source of power supply. 

JENSEN RADIO MANUFACTURING CO., 6601 S.- LARAMIE AVE., CHICAGO, ILL. 

Write immediately for new Jensen Folder No. 29 which gives complete information, response 

curves and other technical data on all three of these new Jensen Electro- Dynamic Speakers. 

New Model DA -7 

JENSEN AUDITORIUM SPEAKER 
List Prices. $45.00 up 

New Model DA -9 

JENSEN AUDTPORIUM, JR., SPEAKER 
List Prices $30.00 up 

Jensen Patents Allowed and Pending. Licensed under Lektophone Patents. 

New Model D -A 

JENSEN CONCERT SPEAKER 
List Prices, $27.50 up 
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W2XBQ Flies to Bermuda 
(Continued from page 13) 

considerably. In another second the "Pi- 
lot Radio" was on the step, the bumps 
becoming sharper and sharper as the air 
speed indicator rose from fifty to fifty - 
five, sixty, sixty -five, seventy, seventy - 
five miles an hour. One more sharp rap 
on the pontoons and we were off. We 
gained altitude rapidly and cleared the 
bridges in good style, Post tagging along 
with us as an escort. 

Half -way down the East River, I 
crawled aft into the radio room. let down 
ninety feet of antenna and called WHD, 
the New York Times radio station, and 

"There's safety 
in numbers" 

say 
Service Men! 

The fact that more Ser- 
vice Men use Durham 
Resistances for replace- 
ment work than any other 
resistance unit made to- 
day means that YOU can 
count on Durhams to ex- 
actly meet your require- 
ments . . . and meet 
them without "kickback." 
Over one and one -half 
million are used monthly, 
both by radio manufac- 
turers and service men, 
because of Durhams' 
greater accuracy of stated 
ratings, greater uniform- 
ity and greater dependa- 
bility in actual service. 
Data sheets on all popu- 
lar types and values sent 
promptly on request. 

RESISTORS & POWEROHMS 
INTERNATIONAL RESISTANCE CO. 
:OOC Chestnut Street, Philadelphie, P.. 

Located aft the main 
control cabin is the 
radio outfit. Here is 
Zeh Bouck, radio 
engineer and author 
of this story, at the 
key of the trans- 

mitter 

sent my first message at 9:54 to Grover 
Whalen, thanking him for the coöperation 
of the New York City police who had 
helped us in getting under way from 
North Beach. At 9:55 we announced 
that we had swung into our course just 
off Staten Island. heading alone a line of 
buoys that run 13S° true. At 9:58 we 
took our departure from Scotland Light 
Ship. 

About this time, WHD wanted a list of 
the provisions on board. We carried ra- 
tions for five days. and I radioed the 
following: 

"Rations on board consist of two broiled 
chickens, four boxes whole wheat crackers, 
five pounds chocolate, twelve oranges, five 
gallons water, one quart Scotch." 

This message was published as trans- 
mitted. and the last item, for some un- 
known reason, created a bit of excite- 
ment. This was. I must assure you. a 
perfectly legitimate part of our medical 
stores. And, by the way. what was left 
of the Scotch was given to Reggie Dar- 
rell in Bermuda as a souvenir. We auto- 
graphed the label and he drank the rest. 
It may be encouraging to some of my 
readers to know that Reggie declared the 
Scotch excellent. and quite on a par with 
the Bermuda variety. 

About this time Yancey wanted to take 
a sight, which was a most efficacious way 
of shutting down the radio. In taking 
sights. Yancey opened the top of the 
plane, admitting a hundred -mile -per -hour 
blast of cold wind that wreaked havoc 
with the papers in the radio-cabin, to say 
nothing of the good right hand. 

Sights are taken from an airplane in 
pretty much the same way they are from 
a ship. only in bumpy weather, such as we 
were experiencing, by the way, it is con- 
siderably more difficult. A bubble sex- 
tant is generally employed, which provides 

an artificial horizon. Captain Yancey 
used Longines chronographs, which are 
pocket chronometers to check time. 
Three chronographs are carried so that, 
if any one of them changes its daily rate 
of variation, it is immediately identified 
by reference to the other two. Our first 
position report was radioed in at 11:35 
a.m.. New York time, as follows: 

"At 16:07 Lat. 39:31, Long. 72:50, 
course 38, true speed 76 knots." 

And so went the day. We were in 
constant contact with WHD, signals at 
both ends showing absolutely no diminu- 
tion as the "Pilot Radio" pushed the 
miles away with the backwash of her 
prop. As evening approached, it appeared 
doubtful if we could make the Islands 
before dark, due to the fact that our 
speed had been cut considerably by un- 
favorable winds. A landing in Bermuda 
at night was a hazardous possibility. and 
we went into a quick huddle. I told 
Iversen, who by the way did yeoman 
service at WHD beyond praise, that if we 
did sit her down, I'd sign off for the 
night, rather than rig an emergency an- 
tenna to the wing tips, and we'd "see" 
him again shortly after five the next 
morning. At 5:20 we sent the following: 
"If we don't see the Islands pretty soon 
will set her down for the night. If we 
have to set her down for the night, don't 
let anyone worry about us. The sea is 
like a lake." 

At 5:50 we signed off with: "Setting 
her down right now. Position sixty miles 

The Pilot's Crew 
Bouck, Yancey and Alexander 

north of Bermuda. Tell everyone not to 
worry. Please notify my wife and Gold- 
berg. Sea calm, very. Will continue to 
Bermuda in the morning. Did you get 
all? See you five a.m. tomorrow." 

And Bill set her down. From above, 
the sea may have looked "calm, very." 
But close to the surface it was another 
proposition. It took the finest sort of 
piloting, and Alexander had it, to put 
her down on that heavy ground swell 
without a crack -up. The Edo pontoons 
stood the gaff perfectly. As we came to 
a stop, broached to on a rolling sea, Bill 
acknowledged our congratulations with: 

"Gentlemen, I'm going to be sick." He 
was. 

A half hour later it was pitch dark, 
(Continued on page 73) 
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W2XBQ Flies to Bermuda 
(Continued from page 72) 

with only the stars and the stingy sector 
of a pale moon. This set around nine 
o'clock. We maintained three watches 
when we weren't sleeping. Yancey slept 
well. I dreamed of railroad trains and 
Bill of stomach pumps. We sighted the 
lights of a steamer at three different 
times, and finally, considering the possi- 
bility of its being a ship out from Ber- 
muda to look for us, signaled her with a 
Very pistol. Two hours later she hove 
to. At first we talked with blinker and 
then hailed her. She was the Lady 
Somers, requested by Bermuda to keep a 
weather eye cocked for us, and too much 
credit cannot be given her master for his 
fine seamanship and sportsmanship. We 
requested that she report that everything 
was 'okay with us and that we would 
proceed to Bermuda at dawn. 

First Successful Ocean Take -Off 
At daybreak we cleaned up the cabin 

a bit, tightened up a stay wire on the 
pontoon struts that had been loosened in 
the stress of landing, and took off. Here 
again Bill showed his mastership of a 
ticklish job, and for the first time in the 
history of flying a plane forced down in 
the middle of the ocean took off again. 

Five minutes later I came in for the 
greatest thrill in my life. I reeled out the 
antenna. gave WHD a short call, threw 
the switch over the receiving side, and 
he was back at me in an instant, as loud 
and clear as when we were over the East 
River! This was at 5:50 a.m. New York 
time. A half dozen messages flashed back 
and forth between the "Pilot Radio" and 
the New York station. Iversen told us 
that the more flagrant of the New York 
papers had given us up as lost, which 
news amused the lads up forward. At 
6:17 we sent through the following mes- 
sage: 

"Bermuda sighted dead ahead at 6 :15 
New York time about thirty miles off" - 
a simple but eloquent tribute to the finest 
aerial navigator in the world, Captain 
Lewis A. Yancey. 

Conclusion -From the radio point of 
view, one of the most interesting observa- 
tions was the absence of skip- distance ef- 
fect. In a preflight conference with Fred 
Meinholtz, engineer in charge of the New 
York Times station, we roughly guessed 
that the signals from the plane would be 
lost at about five hundred miles out. It 
seems apparent, and reasonable, that the 
distance with which the skip- distance ef- 
fect becomes noticeable is a function of 
the altitude of the radio station. 

There seems little necessity for carrying 
long -wave transmitting equipment on trips 
of this nature. An airplane flying over 
water should be in constant contact with 
a land station -a contact which it seems 
definitely established is best maintained 
via short waves. In case of emergency, 
the SOS can be most expeditiously handled 
by the shore station, without the loss of time and general confusion that often ac- companies a distress signal transmitted di- rectly from sea. The elimination of the added weight makes it possible to in- crease the power and efficiency of the short -wave transmitter. 

AmerTran De Luxe 
Audio Transformer -List 

Price $8.00. Type 151 - 
Between one 'input and two 
outputtubes- ListPrice $12.00 

Type AF -8 Audio Trans- 
former- Either Ist or 2nd 
stage audio -Turn ratio 
31/2 - List Price $5.00 

Type 710 Audio Trans- 
former -Between two 
input and two output 
tubes -List Price $20.00 

AmerTran Power 
Transformer-. 
Type PF -245A- 
List Price $22.00 
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Bring 
the Studio 

to your Hone 
There is no excuse for imperfect radio 
reception. But even today, many receiving 
sets fail to reproduce music and the speak- 
ing voice in true tone identical with the 
range of pitch and the rich fullness of 
sound quality as broadcast in the studio. 

The weak point in most receiving sets is in the 
audio system. 

AmerTran Audio Transformers and Power 
Transformers shown here perfect the audio 
system and bring the programs into your home 
exactly as they go over the air through the mi- 
crophone. For further descriptions of these and 
thirty -odd products in the field of radio repro- 
duction that have attained the perfection neces- 
sary to AmerTran Standard of Excellence, write 
for Bulletin 1065. 

The facilities of our engineering department 
are at the service of everyone interested in bet- 
ter radio reproduction. 

*IRAN FF. 
AN 
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QUALITY RADIO PRODUCTS 
AMERICAN TRANSFORMER COMPANY 

Transformer builders for over 29 years 
178 EMMET STREET, NEWARK, N. J. 

AMERICAN TRANSFORMER CO. 
i 7 8 Emmet St., Newark, N.J. 
Please send me Bulletin 1065 containing complete informa- 
tion on AmerTran Transformers, for better radio reception 
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where there can 
be no compromise 
with . , . QUALITY 

A corner in the 
laboratory- of the 
National Company 
at Malden. mass., 
where some of the 
best radio equip- 
ment is designed. 

- 
A standard bridge in the Na- 
tional Cnnipnny's laboratory 

- -. where every resistor is tested 
before it is used. While the 

- manufacturer's tolerance is an 
average. of 10 %, acts at tests 
hare shown Lynch Res stors to 
Liase a tolerance of about 5 %. 

7-1 T ' 
RESISTORS 

are used in Laboratories 
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GRIGSRY-GRUxOW COMPANY 
GENERAL. ELECTRIC CO. 
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and by 
FERRANTI, INC. 
R.C.A.- THEREMIN 
NATIONAL Co., INC. 
RADIO FFREQUENCIES LABORATORIES 
DE FOREST RADIO CO. 
SCOTT TRANSFORMER CO. - 

POWERS CINEP HONE Co., INC. 
JENEINS TELEVISION CORP. 

LYNCH RESISTOR S 

furnished in pigtail or 
cartridge type, 4 watt, 
1 watt and 2 watts ; all 
desirable capacities. 
Casings are ceramic - 
caps molded on, tapered 
for easy mounting. 
Pigtails are tinned cop- 
per. molded into the 
caps. 

of 

Positive Contacts 
Proof against Noise 

Lynch Precision 
Wire Wound Resistors 

Especially adaptable iur n i liammeter 
and voltmeter multipliers. % to 1% 
tolerance. 
Write for FREE descriptive folders. 

I JOBBERS: If you are not handling Lynch I 

I products, write for exclusive territory and cata- I 

Logue. I 
Lynch Manufacturing Co., Inc. 

1775 Broadway New York 
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Cascaded Output Systems 
(Continued from page 35) 

impedance of the usual power amplifier 
being low, so that, contrary to the usual 
capacity- coupled system working out of 
a high impedance tube, our grid leak can 
be of low value and thus avoid the de- 
rogatory timing effect encountered with 
attempt to use high grid leak values when 
working as ordinarily out of a high im- 
pedance tube. 

The second point of selection of signal 
current potential for the grid of VT21 of 
interest involves a material increase for 
the auxiliary tube grid potential over the 
principal tube, we - having noted best re- 
sults when the grid potential of the 
auxiliary tube is increased to about 85% 
of the total output potential of the prin- 
cipal tube VT2. 

In this case the system acts almost 
wholly as a cascade amplifier for com- 
paratively weak signals, the auxiliary tube 
doing practically all the work on the out- 
put transformer because of excess grid 
potential until the input signal is in- 
creased to where the auxiliary tube over- 
loads or saturates. The overall amplifi- 
cation in the range below overloading of 
the auxiliary tube is high. as we have 
practically the total cascaded amplifying 
ability of both output tubes. 

Somewhat beyond the overloading of 
VT2', tube VT2 still works on the straight 
portion of its output characteristic curve, 
supplying undistorted signal energy to the 
output transformer for combination with 
the overload energy coming from VT21. 
When VT2 also reaches overload the sys- 
tem is wholly saturated. Curve 1 of 
Fig. 2 illustrates the several stages of 
operation and the results of them. 

In Fig. 2 abscissæ represent energy in- 
put to the system of Fig. i and ordinates 
the corresponding energy output. The 
straight portion of graph 2 from origin 0 
to bend a is had before overloading of 
VT21. There appears to be another 
straight portion between the bends a and 
b over the range in which VT2 is not 
overloading. Beyond bend b saturation 
of the system is had. 

Dotted curve 2 in continuation of the 
initial straight portion of graph 1 shows 
a result had when the signal current po- 
tential for the grid of VT2' is taken from 
a resistance connection between the 
anodes of VT2 and VT2' in lieu of the 
arrangement shown in Fig. 1. Here we 
find a tendency to extend the range of 
apparent undistorted output of the system 
as shown by graph 2. In other words, 
this second form of connection seems to 
bring in some corrective factors to make 
for an improved system as far as total 
output ability is concerned. 

Casual inspection of the cascaded out- 
put system might suggest some similarity 
to the so- called "phase reversing tube" 
occasionally used to obtain push -pull 
operation when working from a high im- 
pedance source in that VT2 of our cas- 
caded output system performs the func- 
tion of the so- called phase reversing tube. 
Analysis, however, shows that our cas- 
caded output system is radically different 
in that the input and output circuits of 
VT2 are at least 30% coupled, which fact 

would normally lead one to believe that 
the system is regenerative. In . actual 
practice, no sign of any oscillation is ever 
encountered and no regenerative peaks are 
found in its frequency discrimination 
curve. 

Fig. 3 shows the cascaded output sys- 
tem applied to a two -stage direct coupled 
system of a form frequently described by 
us in our previous articles. VT1 is the 
usual 24 tube direct coupled to a pair 
of type 50 tubes set up in a cascaded 
output system to deliver the output signal 
energy to a push -pull transformer OT. 

The constants of one system we have 
constructed are as follows: R3, 50,000 
ohms; Ria, 500 ohms; P, 500 ohms; Rld, 
3,700 ohms; Rc, % megohm; R5, 100,000 
ohms; R6, 250,000 ohms; R9, 200,000 
ohms; R10, 100,000 ohms; R11, 4,700 
ohms; Chb, 2 microfarads; Ck, 4 micro - 
farads; filter output potential B- to 
B+, 650 volts. 

The fields of dynamic speakers may be 
inserted in either of the positions of re- 
sistances Rid and R11, or in both posi- 
tions so that two speakers may be op- 
erated, the 50 types of tubes providing 
adequate field current and having ade- 
quate output ability for operating two 
speakers. In this connection, caution is 
made that all speaker fields are wound 
with copper wire having a high tempera- 
ture coefficient, so that after these fields 
are fully warmed up by excitation, their 
resistances increase about 15%; that is, 
that a 2,200 -ohm speaker field may be- 
come 2,500 ohms when hot. Allowance 
must accordingly be made for this in de- 
signing the resistance network when 
speaker fields are included. 

In the system of Fig. 3, the auxiliary 
tube VT21 is direct coupled to the output 
of the principal output tube. The cath- 
odes of the two output tubes should be 
on separate heater windings. In this way 
the plate currents of the two tubes do 
not merge to flow through a common re- 
sistance arm, so that the stabilizing of 
each of the output tubes is independent 
of the other. If the output currents are 
merged, then the stabilizing must be based 
on the sum of the two currents. For 
example, in the case of two 50 output 
tubes. the total current is about 100 mil- 
liamperes. If merged and stabilized for 
100 milliamperes, the stabilizer cannot 
differentiate between a condition where 
each of the tubes is drawing 50 milliam- 
peres and a condition where one tube is 
drawing say 60 milliamperes and the 
other tube 40 milliamperes. This separa- 
tion of the cathodes of the two output 
tubes, and therefore their currents, re- 
quires the condenser Ck connected be- 
tween the cathodes of about 4 micro - 
farads. Since there is no d.c. potential 
across condenser Ck, a -low potential 
cheap condenser suffices for the purpose. 

Since the cascaded output system intro- 
duces a substantial increase in amplify- 
ing ability over the straight -line direct 
coupled system, it is apparent that it will 
permit of using less preceding radio -fre- 
quency amplification in order to maintain 
over -all gain in a radio receiver. 
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Grid -Dip Meter 
(Continued from cage 16) 

in the ether not only the fundamental 
wavelength of a transmitting station but 
also its first, second, third, fourth, etc., 
harmonic. For instance a station whose 
fundamental wavelength is 300 meters 
(1000 kilocycles) transmits harmonics of 
2000, 3000, 4000, 5000 kilocycles corre- 
sponding in wavelength to 150 meters, 100 
meters, 75 meters and 60 meters. So by 
setting up a simple three -circuit regen- 
erative receiver and tuning it to the 300 
meter station it is possible to click the 
test oscillator against the receiver circuit 
(which should be regenerating) noting by 
the loudness of the clicks in the phones 
attached to the receiver and the relative 
position of the test oscillator's dial as it 
goes down in wavelength (up in fre- 
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WAVELENGTH IN METERS 

quency) which harmonic the oscillator is 
clicking with. This is not so simple as it 
sounds and requires a bit of patience and 
care on the part of the fellow who is 
conducting the calibration procedure. 

One other means of obtaining accurate 
frequency measurements by which to 
calibrate the test oscillator is to make up 
a simple coil- condenser combination. 
winding several coils to cover a number 
of wavebands and having them of the 
plug -in type. Then send the whole outfit 
to the Bureau of Standards at Washing- 
ton, D. C., where for a nominal charge 
these coils will be accurately calibrated, 
the charge being made at so much per 
calibration point. For further informa- 
tion on this particular subject a letter ad- 
dressed to the Bureau is advised. 

The parts used in the grid -dip meter 
described here are as follows (although if 
it is desired other parts of similar electri- 
cal characteristics may be substituted, at 
the reader's risk) : 

One Hammarlund Midline Condenser, 
.00014 mfd., Cl. 

One Set of Coils, as described in Fig. 4. 
One Socket. 
One Amperite, 4\7199. 
One Flechtheim Bypass Condenser, 1 

mfd., C2. 
One Yaxley Rheostat, 25 ohms. 
One Weston Milliammeter, 0 to 1.5 

mils. 
One Coil Mount with tip jacks, as 

shown in Fig. 5. 
One -99 tube. 
One 22% volt B battery. 
Two 4% volt C batteries (connected in 

paraIlel). 
One Hammarlund Hi -Q Metal Box. 
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RCA INSTITUT: JS 
Start you on the road to 
SUCCESS in RAI 
R ADIO needs you... That's why the entire Radio 

industry is calling for trained men ... That's 
why thousands of men who answered these ad- 

vertisements are now earning from $2, 000 and up a 
year. Manufacturers, broadcasting stations, aviation 
and radio are now eagerly seeking trained RCA In- 
stitutes men ... Aviation and radio in the movies also 
provide innumerable opportunities... Millions of sets 
need servicing . . . thousands of ships require ex- 
perienced operators ... Never before was there an 
opportunity like this in Radio. 

This Is the Only Course Sponsored by 
Radio Corporation of America 

The RCA Institutes' Home Laboratory Training Course en- 
ables you to learn Radio in your spare time. In only an hour 
or so a day, you can obtain a thorough, practical education in 
Radio ... You study right at RCA, the world's largest Radio 
organization. You learn Radio by actual experience with the 
remarkable outlay of apparatus given to every student. 
That's why every graduate of RCA Institutes has the ex- 
perience, the ability and the confidence to hold a worthwhile 
Radio job. 

RCA Institutes offers four different courses ... Here is the 
instruction that you need ... A complete serviceman's and 
repairman's technical course ... an advanced course . . . 
complete course without code ... and a complete course in- 
cluding code. Practical instruction with each course. These 
are the courses that thoroughly teach construction, repair- 
ing, service, broadcasting and ship operating. 

Graduates of RCA Institutes Find It Easier 
to Get Good Jobs 

SEND FOR THIS FREE BOOK ... Read about these prac- 
tical RCA methods of training that have prepared hundreds 
of men for success in Radio. Everything you want to know 
about the opportunities in radio. Forty fascinating pages, 
packed with pictures and descriptions of the brilliant oppor- 
tunities in this gigantic, world -wide profession. Remember 
that you, too, can be successful. The man who trains today 
will hold down the worthwhile Radio job of the future. 

See for yourself why graduates of RCA Institutes now 
occupy thousands of well -paid positions. These positions are 
usually available in from 3 to 10 days after graduation for 
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Over 1200 
Hours of 

Continuous 
Service 

and 
Not a 
Change in 
Characteristics 

TRIAD 
4T-500 

Triad Tubes Types T -50 and 
T -81 are at present undergo- 
ing one of the severest tests 
to which any tube has ever 
been subjected. One of the 
country's largest manufac- 
turers of amplifier apparatus 
is putting them to a continu- 
ous test of service. They 
have now run over 1200 
hours without the slightest 
change in characteristics. 
That's what we call tube 
quality! And remember, 
what's true of these is just 
as true of every tube that 
leaves the Triad factory. 

Triad Radio Tubes are manufac- 
tured under R. C. A., General 
Electric, and Westinghouse Elec- 
tric patents. 

TRIAD MFG. CO. 
Pawtucket, R. I. 

TRIAD 
Reo ëlJi31ES 
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Some Types of Hum 
(Continued front page 17) 

be considerable in special cases. 
First Audio Plate Ripple, Grid Ripple 

and Filament Hum. These are measured 
as previously described for the power 
tube by the use of d.c. filament. plate 
and grid batteries. 

First Audio Input Induction. This also 
is measured in the manner already de- 
scribed for the power tube; that is, with 
power and first audio filament, plate and 
grid voltages, obtained from batteries, 
and the first audio transformer shunted 
by a resistance equal to the detector tube 
plate resistance. If magnetic or static 
induction is present; this may now be 
measured. If it is magnetic in character, 
this may be determined by unmounting 
the transformer and removing it to a 
distance, or orientating or preferably both, 
to determine the source of induction; if it 
is static induction, this may be deter- 
mined, although not so easily, by placing 
the first audio tube in a separate un- 
mounted socket properly connected and 
moving both tube and transformer away 
from the high a.c. or pulsating sources. 
Magnetic induction into the tube itself 
may also be determined by this test, if a 
certain amount of good judgment be used 
in analyzing its results. 

Plate, Grid or Filament Hum of Detec- 
tor Tube. These may be measured by 
employing again the same general meth- 
ods above described for the first audio 
and power stages except, of course, that 
if grid detection is used no "C" battery 
is necessary, the grid leak being shorted 
instead. 

Modulation. To measure modulation 
hum, operate detector and audio amplifier 
wholly on batteries, remembering, as be- 
fore, to substitute dummy loads for tubes 
where these are removed from the power 
supply circuits. Then tune in a strong 
unmodulated carrier, preferably from a 
battery- operated signal generator, of say 
10,000 microvolts per meter. Any modu- 
lation influences, such as plate ripple, grid 
ripple, or tube modulation, produced by 
internal or external causes, will set up a 
hum, the cause of which can be found as 
before, by the substitution of batteries or 
by moving suspected external sources of 
magnetic induction into the tubes them- 
selves, such as power transformer or a 
filter choke. 

While it is possible to suggest altera- 
tions or to elaborate still further upon 
this suggested procedure, I believe > a suf- 
ficiently complete idea of the general 
method has been given, so that the va- 
rious causes of hum may be tracked down 
and isolated by this process of elimina- 
tion. As before stated, the first step in 
hum elimination is to determine its 
cause; then, ordinarily, remedies will sug- 
gest themselves. 

Minimizing Induction Hum Effects. 
The hums caused by induction require 
very great care in elimination, particu- 
larly in receivers with high -quality am- 
plifiers, where available space is limited. 
When extremely compact designs. are re- 
quired the designer invariably experiences 
difficulty with induction. 

It is not my intention here to develop 
complete designs; but I will present some 
of the more important design methods 
that my experience has shown to be of 
value. 

The preceding discussion has indicated 
that it is advisable to allow plenty of 
distance betwen the sources of inductive 
disturbances and those parts of the re- 
ceiver most sensitive to them. In com- 
pact receivers the magnitude of the effects 
are much greater and therefore require 
much more careful design and workman- 
ship. For example, a first audio trans- 
former, when mounted within a few 
inches of the power transformer, or first 
filter choke, may cause little or no hum 
if both power transformer and audio 
transformer are located in precisely the 
correct locations and properly orientated. 
However, a displacement of a small frac- 
tion of an inch of either may destroy the 
condition of minimum coupling and cause 
a really objectionable hum to be picked 
up. 

One method of reducing this induction 
in compact designs is to house the emit- 
ting source or the receiving device or 
both in suitable shields, to confine the 
stray fields. Ordinary sheet iron such as 
that used for transformer housings, while 
perfectly satisfactory for electrostatic 
shielding, is of small effectiveness for 
magnetic shielding. A high grade of mag- 
netic iron or steel, such as pure soft iron, 
or the usual magnetic steels, is much su- 
perior; while more expensive, the very 
high permeability alloys, such as permal- 
loy and others, are by far the most satis- 
factory. Since it is difficult to predict the 
direction of minimum induction from a 
given source of stray magnetic fields, 
owing to the distorting action of the 
steel chassis or of other neighboring mag- 
netic bodies, the exact locations of power 
transformers, chokes and audio trans- 
formers can hardly be predicted from 
theoretical considerations alone. The 
placement therefore is best determined 
experimentally. 

Although, as before mentioned, the first 
audio transformer is ordinarily the most 
sensitive part of the receiver to the stray- 
ing magnetic fields, the second trans- 
former as well as the tubes must be given 
due consideration also. 

Electrostatic Fields. As before pointed 
out, those portions of the circuit and ap- 
paratus carrying high alternating or pul- 
sating potentials above ground, must 
either be statically shielded, or removed 
to a safe distance from the sensitive input 
parts of the audio amplifier. The sensi- 
tivity of these points is in the following 
order: Detector grid input. if grid leak 
detection be used, detector plate, first 
audio grid, first audio plate, and so forth. 

The most troublesome sources of this 
induction are again in order of amplitude, 
rectifier and filter input elements and 
wiring, primary circuit of power trans- 
former, such as switch leads or connecting 
cord, and intermediate or output elements 
of the filter. To reduce or eliminate these 

(Continued on page 77) 
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Some Types of Hum 
(Continued from page 76) 

fields as hum sources, it may be sufficient 
in designs with plenty of room to choose 
properly the locations of hum sources and 
hum receiving devices or wiring. In 
compact designs, electrostatic shielding of 
the sources, or of the receiving devices. 
or both, may be necessary. 

Where leads' with high a.c. potentials 
must pass near the sensitive points, the 
induction may be eliminated by the use 
of shielded leads with shield grounded. 
Shields in the p )wer transformers are 
also effective. IN, hile a shield between 
the primary and all the secondaries is 
common and effective in reducing both 
audio and radio- frequency disturbances, 
originating in the power line, another be- 
tween the rectifier windings and the fila- 
ment secondaries is also helpful. Shield 
cans around the detector or first audio 
tubes are also sometimes useful. 

Since the detector grid and input leads, 
including grid leak and condenser, are es- 
pecially susceptible to statically induced 
hum. these should be mounted as close 
to the chassis as possible or near some 
other parts of the receiver or wires at or 
near ground potential. The easiest method 
is to connect leak and condenser directly 
to the grid terminal of the detector socket 
and close to the metal chassis. 

If the detector plate lead to the first 
audio transformer be long or cabled, as it 
oftentimes is, with other leads carrying 
high or moderate a.c. potentials, the re- 
sulting induction can be eliminated by 
using shielded cable for this lead or for 
the offending source lead. 

These are the more important design 
aids useful in the development of hum - 
free receivers with respect to induction 
hum. 

When a hum persistently refuses to re- 
spond to any of these treatments, it may 
sometimes be neutralized by opposing 
magnetic or electrostatic couplings suit- 
ably chosen and adjusted 

Current Comment 
(Continued front page 311 

of people learning the code is rapidly in- 
creasing and manufacturers of automatic 
transmitting devices for this purpose have 
shown us figures indicating the growth of 
their sales which is truly remarkable. 

Sound in Our Theatres 

Have you ever noticed how much dif- 
ference there is between the showing of a 
particular motion picture in one theatre 
and the performance of the same picture 
appearing in another theatre? We are. 
of course, talking of sound motion pic- 
tures. Usually we imagine that the dif- 
ference in sound reproduction has been 
brought about by a better type of repro- 
ducing system in one theatre than in the 
other. However, with equally good talk- 
ing pictures and equally good apparatus 
in two theatres, it is possible for us to 

(Continued on page 78) 
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carefully handled. Practice before the U. S. Courts 
and the Patent Office. Promet and careful service. Write us. Protect your inventions. 
TRADE MARKS REGISTERED 

Write for booklet 
"Opportunities in Radio" 

West Side Y.M.C.A. Radio Institute 
113 West 64th Street, New York Cite 
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Without a Doubt 
The Most Complete 

CONDENSER and 
RESISTOR Line 

in Radio 

Sent Free on Request 
This interesting and helpful Man- 

ual and Catalogue containing a 
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. 

he aVóx 
te- 

Res ëäitch Wor,kèt,- 

The Aerovox Research Worker 
is a free monthly publication issued 
to keep radio engineers, experiment- 
ers and servicemen abreast of the 
latest 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. 
Brooklyn, N. Y. 
Gentlemen: 

Please send me without charge or ob- 
ligation: 
( ) Your 32 -page Condenser and Re- 

sistor Manual and Catalogue. 
( ) The Research Worker. 

Name 
Street 
City State 

AEROVOX WIRELESS CORP; 
78 Washington St., Bklyn, N. Y. 

PRODUCTS THAT ENDURE 
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Current Comment 
(Continued from page 77) 

observe very different results. This is 
brought about by great differences in the 
acoustics of the theatres themselves. The 
field of acoustics is a particularly interest- 
ing as well as a particularly difficult one. 

The reproduction of perfect sound pic- 
tures depend upon so many variables and 
so many local conditions that we are 
forced to congratulate the sound engineers 
on the remarkable development work they 
have done within the past year. There is, 
however, very great room for improve- 
ment. Perfect reproduction in the theatre 
depends upon suitable recording and upon 
perfect installation of the reproducing 
equipment for the particular theatre in 
which the pictures are to be shown. 

We are publishing a series of very im- 
portant and instructive articles on this 
subject by Fred A. Jewell, who has done 
a great deal of work in this field. 

A Short -Wave Super 

Without any question, the superhetero- 
dyne is one of the most desirable of radio 
receivers. Because it is of a rather com- 
plicated nature very little has been done 
with it on short waves. With the number 
of short -wave broadcasting stations in- 
creasing and with the number of tele- 
vision broadcasting stations which will un- 
doubtedly be on the air within a short 
time, the importance of a special short- 
wave superheterodyne cannot be over- 
emphasized. 

Just a year ago we had a chat about 
this with one of the most able short -wave 
engineers in the industry, and he told us 
at that time that he had some very defi- 
nite ideas in mind for the building of a 
receiver. He promised that if the receiver 
was ever made that he would let us have 
a look at it before it was offered to any 
other publication. 

Fred H. Schnell, now vice- president of 
the Radio and Television Institute of 
Chicago and formerly short -wave receiver 
expert for the Burgess Battery Company 
and the Aero Products Company, as well 
as member of the technical staff of the 
American Radio Relay League, has fin- 
ished the designing and has promised the 
receiver to us. A series of articles de- 
scribing it will begin in our August number. 

Schnell, who made a cruise around the 
world on an American battleship and 
demonstrated the remarkable results which 
can be obtained from short waves, to the 
surprise of many naval experts, states 
that this receiver is the best thing he has 
ever used. Since he has used approxi- 
mately every type of receiver made, we 
feel sure that this new superheterodyne 
will be well worth the serious considera- 
tion of our readers. 

Tubes and Volume Controls 

In a recent survey we found that the 
two most common causes for failure of 
regular manufactured broadcast receivers 
resulted from faulty tubes and faulty 
volume controls. The failure of tubes is 
something with which most of us are fa- 

miliar and it is not as a rule a difficult job 
to replace them. The failure of volume 
controls, however, is something entirely 
different. 

In spite of the efforts of the Radio 
Manufacturers' Association to induce the 
manufacturers to use standardized de- 
vices, at least standardized in their physi- 
cal dimensions, volume controls remain 
varied. It is almost impossible for the 
serviceman to carry a stock of volume 
controls suitable for replacement pur- 
poses and as a rule it is necessary for him 
to take the receiver apart, in order to 
find the size of the volume control and to 
find its rated resistance value. 

We believe that a chart indicating the 
type of control used in most of the im- 
portant receivers and distributed gener- 
ously to service men throughout the coun- 
try would produce a very great deal of 

-business for the volume control manufac- 
turers and would, at the same time, re- 
lieve a great many radio users of the 
inconvenience of having a receiver corn - 
pletely out of operation because of the 
failure of one of those small devices. 

Sound -on -Disc Repro- 
duction 

(Continued from page 39) 

The wires that carry this small current 
-only a few milliamperes -are shown in 
the wiring diagram of Fig. 2. The cur- 
rent that is generated in the pick -up 
passes over these wires to the fader, 
see Fig. 3, the purpose of this device 
being two -fold. The fader serves first as 
a convenient means for controlling the 
volume level of the reproduced sound, in 
that the acoustical conditions of the thea- 
tre vary from one time to another due 
to its dimensions, architectural features, 
and especially the sizes of the audiences. 
The proper control of the volume of the 
sound to meet the existing acoustical con- 
dition contributes greatly to achieving 
natural and pleasing results. 

The fader also provides a means for 
reducing the output of an expiring record 
and building up the sound level of the 
new record to the proper volume. An 
abrupt change from one record to an- 
other at full volume is very undesirable, 
but by the use of the fader the change- 
over can be made in such small steps that 
it is unnoticed by the audience. These 
changeovers are made, of course, at the 
end of a reel of film and at a point where 
very little sound, if any, is needed for the 
action of the story. 

The fader in its simplest form is 
nothing more than two variable resistors, 
one being across one pick -up and the 
second across the other. It is so con- 
structed mechanically that as one pick- 
up's output is cut down in volume that 
of the second is raised, so that you gradu- 
ally fade from one into the other, which 
is where this device got its name. 

(Continued on page 79) 
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- Sound -on -Disc Repro- 
duction 

(Continued from page 78) 
Referring again to Fig. 2 it will be 

seen that after the current from the pick- 
up has gone through the fader it passes 
on to the amplifier. This is, of course, 
an audio -frequency amplifier and may be 
of the resistance -coupled, transformer - 
coupled or impedance- coupled type. 
Generally the d.c. type of vacuum tubes 
are employed, the filament supply being 
from a storage battery and the plate and 
grid current supplied from dry -cell bat - 
teries. The last- stage of the average am- 
plifier is of the push -pull type, con- 
sisting of 45s, 50s, 210s or 50 -watt 
tubes. A.c. tubes are used to a certain 
extent, as is alternating current for the 
amplifier's power supply. 

From the amplifier lines lead to the 
monitor horn, which is located in the 
booth, so that the projectionist can check 
up on how the sound is coming through 
the apparatus and if it be in syn- 
chronism with the picture. From this he 
gets the various cues which tell him when 
to increase or decrease the volume by 
using the fader or When the end of the 
record and reel is near, so that he can 
have sufficient time to prepare the other 
projector and turntable for the next reel 
and record. 

Other lines lead from the amplifier 
down to the stage where the loud speak- 
ers are in most cases located behind the 
screen. In some cases, the output cur- 
rent is reduced by output transformers lo- 
cated in the booth and these lines must 
be able to carry a relatively heavy cur- 
rent and small voltage. In other cases, 
these step -down transformers are located 
at the loud speakers on the stage and 
so these lines carry only a few milliam- 
peres of current at 450 volts. 

The loud speakers have generally the 
electrodynamic type of unit and are either 
of the cone type or use an exponential 
horn. See Fig. 4. In the majority of cases 
a dynamic unit using an exponential horn 
is employed, because by this means the 
sound can be directed to different parts 
of the theatre overcoming acoustical 
difficulties. 

When the loud speakers are located 
behind the screen, this must be of a 
porous material so that the sound waves 
can get out to the audience with a mini- 
mum of hindrance. There are on the 
market at the present time several dif- 
ferent types, but in the main they have 
holes which are about / inch in diameter 
punched in the light- reflecting material 
through which the sound travels. The 
problems represented by the use of 
porous screens are in the main getting a 
maximum amount of light reflected to the 
eyes of the audience 'from a screen which 
has a smaller reflecting surface (of course, 
every hole in the screen reduces this re- 
flecting ability proportionately) and hav- 
ing a minimum amount of obstruction to 
the passage of the sound waves from the 
loud speakers out to the audience. 

These are the main factors of the 
method of reproducing sound by the disc 
method in conjunction with motion pic- 
tures. Space does not permit the deeper 

(Continued on page 80) 
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LOFTIN -WHITE 
Public Address Systems 

by 

Loftin and White stirred 
the "sound" world with 
their revolutionary ampli- 
fication system - AM- 
PLEX has- macle it avail- 
able for commercial uses. 
Power amplifiers - hum- 
less, distortionless and 
with a straightline fidelity 
curve. Power amplifiers 
-from a single '45 output 
to a "push -pull" 50 -watt 
rube output -in table model and rack and panel form. Designed in co- operation with and enthusiastically approved by Commander Loftin and S. Young Whitt. Adaptable to the largest airport, most complete sound distributing system. or smallest auditorium. Lower in cost - and markedly superior. 

AMPLEX COUNSEL 
As recognized amplification authorities. AM- PLEX offers a complete engineering counsel service, WITHOUT CHARGE. Send sketch and details of your job . we will give v-nn expert counsel and quotations . . . 

Licensed Under 
T OTIN WëiT 

Patents Pending 
AMPLEX INSTRUMENT LABORATORIES 

132 D West 21st St., New York Oily 

WALLOP plus QUALITY 
The AMPLEX LW 350 -A -more gain than 
you believed possible -4000. Better quality 
than veis ever dreamed of -a flat fidelity curve 
(within -2 DB) from 50 to 10,000 cycles. All the "lows" and all the "highs" -clean and 
brilliant -and NO hum. Universal input -any 
impedance source up to 100,000 ohms. Output matches any speaker or line condition upon specification. The L 'tV350 -A is a 3 stage com- bination Loftin -White "push- pull" system and 
uses I 24, 1 45, 2 50 and 2 81 tubes. List Price, laboratory tested, less tubes, $175. 

REPRESENTATIVES WANTED 
1 ?xehtsive territories for responsible Custom Ituilders, Dealers and experienced Service Men. Improve customers' radio sets. Install super-AMPLEX I. W sound systems in parks, schools. churches dance halls, factories, etc. 

You can bid lower, make more sales and get better results than with any other known 
-yst cm. And AIIPLEX will help you, without 
rl u1 r. write in detail. 

A new All A. C. 

TH III LL-B OX 
No hum, even with head- 

phones. 
Single dial tuning. 

Accurate and easy to log. 

New SE 100 -SW Tuning 
Condensers. 

Push -Pull Audio. 

DOUBLE SCREEN -GRID 
Here is a true A.C. Short -Wave Receiver, designed specially for 
SW work and not a compromise. Just connect antennae and 
speaker, and bring in foreign SW Broadcasts at speaker volume. 
Easy to assemble and wire- readily adjusted for wide band - 

spread -for amateur and commercial uses. Also available in 
new battery model, using latest special R.C.A. tubes. - 

Send TODAY for free descriptive Bulletin No. 141 

N ATII O NAIL 
SHORT WAVE APPARATUS 

11.011." NATIONAL CO., INC. Est. *u 1914 61 Sherman St., Malden, Mass. 

www.americanradiohistory.com

www.americanradiohistory.com


SO 

A Jewell 
Self- Contained 

Ohmmeter 
for 

Trouble 
Shooting, 

THIS Jewell Pattern 89 Ohmmeter has 
been developed especially for making 

resistance and continuity tests quickly and 
accurately in radio service work. 

The instrument consists of a Jewell 
Pattern 88 D. C. meter mounted in a Bake- 
lite case which also contains a 1% volt flash 
light cell. The scale reads ohms direct and 
a convenient adju stment is provided to com- 
pensate for variation in battery voltage. 
The current drawn from the battery is so 
low that the cell will last several months. 
It is easily replaced. 

Due to the fact that adjustment can be 
made for variation of battery voltage very 
accurate resistance measurements may be 
made rapidly. 

The Pattern 89 Ohmmeter represents a 
distinct advance in design for instruments 
of this kind. Every radio service man 
should be equipped with one of these 
time savers. 

A new bulletin just off the press des- 
cribes the Pattern 89 and tells how to use 
it. Mail the coupon for your copy. 

Jewell Electrical Instrument Co. 
1642 -R Walnut Street, Chicago, Ill. 

Please mail at once description of the 
Pattern 89 Ohmmeter together with in- 
structions on how to use it in radio 
testing work. 

Name 
Address 
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The Serviceman 
(Continued from page 48) 

return SW2 to the "off" position, throw 
SW3 to the grid position, SW1 to the 
third contact point, and SW4 to the right. 
The voltage being applied to the grid will 
be found on M2. Each degree on the 
one hundred milliammeter scale being 
one -half a volt. If the grid voltage is 
found to be below ten volts, SW4 can be 
switched to the .left to obtain a more 
accurate reading. ",When SW4- is in this 
position each .division on the 20 milli- 
ampere scale is one=half a volt, In case 
of high grid voltages ̀ in excess of 50 volts.' 
throw SW4 to -"off," SW1 to the:, fourth 
contact and SW5 to the left. ? This will 
give grid voltages reading up to 100 volts 
on the 20 milliam pere scale, each division 
being 5 volts: " The plate voltages are 
taken the same as the grid voltages, by; 
throwing SW3 to the plate position: With 
SW5 in the right -hand position, voltages 
may be read up to 500 ont the 100 milli -` 
ampere scale. - In the left -hand position 
to 100 volts on the 20 milliampere scale. 
With SW5 off and SW1 on the third posi- 
tion, voltages may be taken to 50 volts 
on the 100 milliampere scale. For ob- 
taining screen -grid voltages on any set it 
is necessary to use the eight -inch lead 
with a clip on each end, fastening one clip 
to the small machine screw on the side of 
the plug and the other to the connection 
used for furnishing the screen -grid volt- 
age to the top terminal of the tube. SW3 
is now placed in the "off" position, SW1 
to the fourth contact and SW5 to the left 
and SW7 to "on." The screen -grid volt- 
age may now be read on the 20 milliam- 
pere scale, each division being 5 volts. 
This completes the test taken from the 
socket. 

To test tubes, remove one of the r.f. 
tubes and find the plate voltage, which is 
usually about 90, a desirable voltage for 
most tube testing. Place SW1 on the 
first contact and SW4 to the left. Note 
the reading on the 0 -20 milliampere scale, 
by closing SW6 to the 4% -volt posi- 
tion, the grid swing can be noted. By 
consulting the tube chart furnished by 
the tube manufacturers, one can realize 
the condition of the tube. In testing the 
types 45 and 50 power tubes, SW4 
should be in the right -hand position and 
SW1 on the second contact. As these 
tubes draw more than 20 milliamperes, 
it is of course necessary to use the 100 - 
milliampere scale. 

To complete the instructions for the 
operation of this test unit, a short ex- 
planation on the modulated oscillator will 
not be amiss. To use the oscillator, 
throw the SW3 to the "closed" position, 
SW6 to the left -hand position and SW9 
to either the 215 or the 350 -meter posi- 
tion, depending on whichever signal is 
desired. Of course, all other switches are 
in the "off" position, and the test plug 
removed from the set when operating the 
oscillator. By the use of a 99 type tube in 
the socket, when the oscillator is in use, 
a "C" battery can be made to function as 
an "A" battery, by means of the switches, 
as shown. The necessary "B" voltage is 
provided by a 22%-volt "C" battery 

which can readily be mounted in the base 
of the carrying case. A rheostat for the 
control of the filament potential to the 
tube will prove handy, but was not used 
in the original set. Little need be said. 
on the use of the oscillator in the bal- 
ancing and aligning of receivers, as much 
has already been published in former issues 
of RADIO NEWS. However, a few perti- 
nent points may be of help to those who 
have had no experience in the use of this 
type of equipment. Place switches SW6 
and SW9 to the left and close switch 
SW8. 

1. Use earphones or resonance indi- 
cator for balancing. (Never use a loud 
speaker.) 

2. Always balance first with SW9 in 
the left -hand position, or on a low wave- 

' length (about 215 meters). 
3. When balancing by means of a spe- 

dal balancing tube, be sure the elements 
are unimpaired. 

4. Be sure that the oscillator is far 
enough away from the receiver to tune 
sharply. 

5. Always balance from the last r.f. 
tube, back to the tube next to the antenna 
circuit. 

6. When small compensating condensers 
are placed across the main tuning con- 
densers, balance with the compensators at 
about one -half capacity. 

7. After balancing at 215 meters swing 
SW9 to the right -hand position and line 
condensers at about 350 meters. 

SW7 is shown here as a double -pole, 
single -throw switch and was used as it 
was on hand, but it can, of course, be just 
as well a single -pole, single -throw switch, 
as its only function is for the screen -grid 
voltage delivered at the socket. The ser- 
viceman may find the lack of an a.c. 
meter in the order of 150 volts a slight 
handicap, but by checking the filament 
voltage at each socket and noting whether 
the voltage runs over or under what the 

(Continued on page 82) 
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Sound -on -Disc Repro- 
duction 

(Continued from page 79) 

delving into more of the problems and a 
more extensive description of the appa- 
ratus employed. The main object is to 
acquaint the reader with the bare facts 
so that he can compare this system with 
the second -sound -on- film -which is to 
be described in the next issue of RADIO 
NEWS. The acoustical problems that the 
talkies have brought up are many and 
some of these will be discussed in forth- 
coming issues. These problems must be 
overcome before the motion -picture in- 
dustry can settle down securely in its 
position as the fifth largest industry and 
it is up to the men who are well- versed 
in electrical acoustics to bring this thing 
to pass. 
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A NEW POWERFUL 
SHORT WAVE RADIO 

EUROPE 
BALDWIN M. BALDWIN 

1 Blvd. Haussmann 
Paris, France 
Cables Experinfo, Paris 

BY Le UTZ 
Write for New Literature Now 

C. R. LEUTZ, INC. 
ALTOONA, PA., U. S. A. 

Cables: EXPERINFO 

WEST COAST 
B. J. HOWDERSHELL 

Detwiler Bldg. 
412 West Sixth St. 
Los Angeles, Calif. 

Radio Books at Magazine Prices 
or FREE with RADIO NEWS! 

NEW SHORT WAVE MANUAL 
Experience the thrills of the Short Waves -of hearing 
Europe, Africa or Australia direct as clearly as native 
stations. This big book, replete with illustrations and 
How -to -Build diagrams and plans, crowded with 28 
chapters by Lieut. Wenstrom, Marshall, Spangenberg 
and other foremost S -W authorities, represents the 
last word in authentic S -W data. The most complete 
up -to- the -minute short wave manual ever published. 
Brings you more information than books SOc selling at ten times its price. Shipped, 
prepaid, to your home for only 

RADIO AMATEURS' HANDIBOOK 
Sometimes called the Radio Amateurs' Bible. 30 pro- 
fusely illustrated chapters bring you 10 How -to -Build 
articles, with complete instructions and diagrams; 'new 
radio wrinkles, DX hints, data on the new tubes, an- 
swers to AC problems, and helpful, money- saving 
ideas for the radio service man. 96 illustrated pages. 
Large 9 by 12 -inch size. Beautiful colored SOc cover. Shipped, prepaid, to your home 
for only 

150 RADIO HOOK -UPS 
All the newest hook -ups, described with complete 
diagrams. Every radio fan and set builder should own 
a copy for ready reference. Includes crystal circuits, 
single circuit de- ectors, audio and RF amplifier cir- 
cuits, superheterodynes and numerous AC and DC 
receiver circuits. 64 pages, with beautiful 
colored cover. Shipped, prepaid to your 25c home for only 

1001 RADIO QUESTIONS and 
ANSWERS 

If you own a radio, you need this book. Everything 
you want to know about radio is in it, from "How to 
Kill Outside Radio Noises," to a clear description of 
the newest tubes and how to use them. If you have a 
question on radio, here is your answer and a thousand 
more. 96 illustrated pages. Large 9 by 
12 -inch size. 3eautiful colored cover. 
Shipped, prepaid to your home for only... 

Clip and Mail TODAY ! 

EXPERIMENTER PUBLICATIONS, INC., 
Dept. 2407, 381 Fourth Ave., New York, N. Y. 
Gentlemen: Please ship me postpaid the Radio Books I have 
checked below. Remittance is enclosed. 

New Short Wave Manual Amateurs' Handibook 
150 Radio Hook -Ups 1001 Questions & Answers 

Name 

Address 

City and State 

50c 

FREE! 
You may have any one of the above Radio 
Books ENTIRELY FREE with RADIO 
NEWS at a reduced price. To accept this 
offer check square below. 

Ship me ENTIRELY FREE the 
- Radio Book I have checked above 
and enter my subscription for the next 
eleven big issues of RADIO NEWS at the 
special price of only $2, which I enclose. 
(Regular newsstand price of Raina NEWS 
$2.75.) 

11. 
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It would be 

FATAL 
to lose 

CONTROL 
Barbed wire- trenches -dug -outs -a field set and a thin strand of 
wire. 
The difference between.control and 
lack of control may spell life or 

-death .td an entire brigade. 
- It's a far cry from No Man's 

Land to the comforts of your 
home. 
But even in your radio set 
control plays a vital part ... and 
it has been the privilege of CEN- TRALAB to 
furnish the vol- 
ume controls 
of millions 
of radio re- 
ceivers. 
Is your ra- 

dio - CEN- 
TR AL AB 
equipped? 

Write Dept. 
225 -G for Free 
Roolclet. "Volume 
Control, Volta ne 
Control and Their 
Uses." 

CENTRAL RADIO LABORATORIES 
Dept. 225 -G 22 Keefe Ave. Milwaukee, Wis. 

The 
Radio Construction 

Library 
Data on Radio 

for the Dealer, Serviceman and 
Amateur 

xr.TRITTEN by two widely known radio engineers, 
hese three books cover every phase of build ng, 

repairing and "trouble- shooting' on modern receiving 
set . This practical Library includes: PRACTICAL 
RADIO -The fundamental principles of radio, pre - 
sen ed in an understandable manner. Illustrated with 
working diagrams. PRACTICAL RADIO CON- 
STRUCTION AND REPAIR -Methods of locating 
trouble and reception faults and making workmanlike 
repairs. Discusses modern Short wave Receivers 
fully. RADIO RECEIVING TITRES - Principles 
underlying the operation of all vacuum tubes and their 
use in reception, remote control and precision meas- 
urements. 

Three Volumes, 
6 x 9 -993 pages, 
561 illustrations 

See this 
Library 
FREEI 

No 
Money 
Down 

MCGRAW -HILL 
FREE EXAMINATION COUPON 

McGraw -Hill Book Company, Inc. p 
370 Seventh Avenue, New ..York 

Seneme the neic RADIO CONSTRUCTION LI- I BRARF,- three- volumes, for 10 days' - free exami- 1 _, nation: If satisfactory I will send $L50 in ten days, and $2.00 a month until $7.50 has been paid. If not scanted I will return the books. 
Name 

Home Address 

City and State 

Position 

Name of Company 
i 

RN-7-30 I 
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The Serviceman 
(Continued from page 80) 

tube calls for, it is easy to estimate if the 
line voltage is high, low or normal. 

A warning might be in order, relative 
to the "resistances R1 and R2. These 
should have a rating in milliamperes 
somewhat higher than the highest scale 
reading of the mirliammeter. 

The accuracy of the voltage readings 
will of course. depend entirely on the 
accuracy of the resistances used 

All of the jacks, with the exception of 
J1. are for the external use of the meters. 
Many uses other than those given here 
can be found for this inexpensive tester 
and it should earn its cost many times 
over in the first few months of its use. 

The following parts were used in -the 
original set, but the constructor will natu- 
rally use his own choice as to the parts 
he uses. They should, however, be of 
like physical and electrical characteris- 
tics to the following: 
MI- Readrite 0 -15 a.c. -d.c. voltmeter. 
M2- Readrite 0 -20 -100 d.c. milliammeter. 
1 UN Benjamin socket. 
SW1- Yaxley 5 -pt. inductance switch. 
SW2, 3, 4, 5, 6, 7, and 9- Yaxley No. 30 

3- position switches. 
SW8- Yaxley d.p.s.t. switch. 
C1 -.0001 mfd. fixed condenser. 
C2- .00025 mfd. fixed condenser. 
C3- .00025 mfd. rigid condenser. 
L1 -140 m.h. inductance (see text). RI- Durham 500 -ohm resistance. 
R2- Durham 5,000 -ohm resistance. 

R3- Durham 4- megohm grid leak. 
8 Yaxley pap jacks. 
3 Yaxley pup plugs. 
I Readrite No. 24 adapter (for Kellogg 

type tubes). 
1 Readrite No. 54 adapter. 
i Readrite No. 45 adapter. 
1 Readrite No. 19 adapter. 
1 Readrite No. 20 adapter. 
i handle cap attachment plug. 
1 99 tube base. 
6 ft. 5 -wire battery cable. 
2 test probes. 

Note: The wiring of the test set per- 
mits the testing of type 22 and 24 type 
screen -grid tubes, but for those who. pre- 
fer, the Readrite Company makes two 
adapters for this purpose, Nos. 122 and 
123. One other adapter is of great value 
-Readrite No. 145 for testing double - 
plate rectifier tubes. These three adapters 
may, however, be dispensed with. 

On Short Waves 
(Continued from page 49) 

and coverage. From 50 watts the trans- 
mitter has been increased to 500 watts 
and the power is now being further in- 
creased to the full 5,000 watts authorized 
by the license granted by the Federal 
Radio Commission. 

Ten Dollars for a "Lab" Photograph! 

This month's ten -dollar award for a photograph of a well- equipped ser- 
viceman's test bench and shop goes to Mr. M. C. Mancill, of the Hall 
Music Co., Inc., of Abilene, Texas. The photograph shows various 
types of test apparatus, including a supply of dynamic speaker units, 
microphones, tube testers and checkers, radio and audio oscillators, set 
testers and miscellaneous meters, a veritable experimenter's paradise. 
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Magic by Radio 
(Continued from page 37) 

spark -gap, and are led down along the 
legs through the trousers. 

Right here it may be well to point out 
that the antenna wires (which may be 
made of ordinary lamp cords) should be 
very well insulated with a double layer of 
insulating rubber tape. If this simple 
precaution is not observed, you will ex- 
perience rather unpleasant shocks due to 
the voltage step -up action of the spark 
coil. The voltage generated at the sec- 
ondary terminal of the spark coil is on the 
order of a couple of thousand volts and is 
rather unpleasant when you experience a 
shock. 

Position Is Important 

Operation -In operating this appa- 
ratus it is well to keep in mind the fact 
that at all times the person doing the 
operating should not be very far removed 
from the table on which the receiving 
apparatus is mounted. The range of the 
transmitter is only a few feet and if you 
get too far away from the table you will 
not obtain beneficial results. It will be 
necessary to develop a certain finesse 
about going about the business of pre- 
senting your little speech in connection 
with the performing of any particular 
trick, so that you can mask the attempt to 
turn the switch which selects the various 
effects. By the way, this switch should 
be placed under the edge of the table so 
that when you go over to it to remove, 
say perhaps, the light and meanwhile ex- 
plaining that the next thing you are going 
to do for the audience is to make the 
skull's jaw move, then with a bit of 
sleight -of -hand you will have to move the 
contact switch No. 11 to the point which 
is the correct one for operating the mag- 
net which actuates the skull's jaw. 

Practice Makes Perfect 

Some experimentation will be necessary 
before you can obtain the correct place- 
ment of the coherer in relation to the 
striking arm of the clockwork. It will 
be necessary to try several placements of 
the coherer so that just enough force is 
obtained from the striking arm to dis- 
turb the condition of the iron filings in 
the coherer and thus create periodically a 
condition of a broken circuit. Also, it 
will be necessary to make several adjust- 
ments of the magnet No. 5 so that just 
the right tipping arrangement will be 
obtained on the clockwork release. All 
of this will come after several experi- 
ments and trials have been made to put 
the apparatus into proper operating con- 
dition. 

Simple, But Effective 

And so, when all is said and done, what 
you will have is a simple radio apparatus 
which will enable you to perform tricks 
of magic and so astound your friends 
with your untold magical powers. 
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A. C. SHORTWAVE RECEIVERS 
Here is an A.C. shortwave receiver with NO A.C. hum and single dial control -a child can tune it. No more bugaboo of difficulty of shortwave tuning. A 
receiver that will open up the world to you. Every powerful shortwave station 
in the world is within range of this receiver. 
TWELVE MODELS, A.C. or battery -kits or complete receivers for 

shortwaves or television. 
All equally efficient and 
some especially designed 
for tropical countries. 
Every Receiver Positively Guaranteed 
A set that will tune in 
FOREIGN STATIONS 
with amazing consistency. 
The most remarkable 
achievement of any com- 
mercial shortwave receiver. 
Wonderful quality wave- 
length range 15 to 550 
meters. 

Every 
SINGLE° DIAL CONTROL 

Set Is Laboratory Built and Actually Tested for a Minimum of 
3,000 Miles Daylight Reception 

Manufacturers of the famous OCTOCOILS -Diagrams for one and two -tube S.W. sets 
furnished free 

Write for Free complete catalogue and Prices on shortwave receivers and coils, including latest 
list of shortwave stations of the world. Also 36 -Page Booklet on Television 

Owners and Operators of Television Station WIXAV -500 Watts -2180 K.C. 
SHORT WAVE & TELEVISION LABORATORY, INC., DEPT. 20 

64 to 76 Brookline Avenue, BOSTON, MASS. 

SEND FOR THIS4 

If you are not one of the 20,000 dealers 

on our mailing list,write in now. 

lederated purchAer 
20 HUDSON- ST., NEW : YORif CITY 

NEW NATIONAL 
SHORT -WAVE 
AC & DC RECEIVER 

In Kit Form or Completely Constructed. 

AUTO -RADIO 
Kits and Sets and Accessories. 

1930 CATALOG FREE 
Set Builders! Write for your copy. 
Complete line of short -wave supplies, 

standard parts and accessories. 

CHICAGO RADIO APPARATUS CO. 
415 S. Dearborn St., Dept. RN 

Chicago, Ill. 

WILES 
Horns and units, 
with double or triple 
outlets, for Public, 
Address and Music 
Reproduction Sys-. 
tems. Loud, Clear 
and Powerful. You 
hear MILES ahead 
of others. Used 
sucessfully the 
world over. Unbreakable, Weather - 
Proof, Water -Proof, Guaranteed. 

MILES REPRODUCER CO. 
45 West 17th Street, New York 
Branches in Principal Cities and Countries 
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MODEL 547 
The Radio Service Man's 

Testing Standard 
Preferred by all leading dealers 
and service men because of its 
dependability, ingenious design 
providing. ease of operation, com- 
pactness, and light- weight por- 
tability. 
The Model 547 makes all the re- 
quired tests on any A. C. or D. C. 
receiving set. Durable Bakelite 
case and fittings. 33/4" diameter 
instruments. 
Valuable loose -leaf Instruction Book con- 
taining electrical data for practically every 
set on the market furnished with this in- 
strument. All purchasers of the Model 
547 receive this free additional service - 
kept up-to-date as new information is pub- 
lished. Write today for full description of 
this instrument and accompanying service. 

WESTON ELECTRICAL 
INSTRUMENT CORPORATION 

615 Frelinghuysen Ave. Newark, N. J. 

IN ST 
PIONEERS\ 
SINCE 1888 

. JMENTS 

Pat. Applied for Serial No. 375,581 

The Aerial of 
Tomorrow 

Just as the rising sun is the dawning of 
a new day, the WELLSTON GOLD 
TEST AERIAL is the beginning of 
improved radio reception. 

Wellston Gold Test Aerial, the wonder 
aerial of tomorrow, was built to take the 
place of all present aerials; and it has 
more than accomplished its purpose. 

Wellston Gold Test Aerial 
has a capacity equivalent to 54 feet of 
aerial wire, 50 feet in the air, and con - 
tains gold -plated wire. This little wonder ' 

filtered aerial will improve radio reception on 
most sets, as it helps to eliminate many noises 
that are troublesome to radio enthusiasts. 

This small compact aerial , (being but. 23.2 by 5 
inches in size) is small enough to be placed any- 
where. It is absolutely non- directional, non- 
corrosive, will not wear out, and never needs to 
be replaced. Does not connect into a light socket, 
therefore there is no AC hum or noise. -The 
Wellston Gold Test Aerial eliminates all- light- 
ning hazards. Not fully efficient on battery sets. 

For Sale by All Leading - 

Radio Dealers Everywhere 

Price, $2.50 
Avoid Imitations and Substitutes 

Wellston Radio Corpn. 
Dept. R.N., St. Louis, Mo. 
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What Price Remote Control? 
(Continued from page 33) 

point about remote dial tuning is this: 
Remote dial tuning reproduces at each 
box the vernier adjustment obtain- 
able by hand tuning at the set. Conse- 
quently, distant stations can be tuned in 
as readily as locals. 

However, pre -selection devices must be 
tested with the utmost thoroughness to 
ascertain if the mechanism will bring in 
the selected stations repeatedly at the ex- 
act resonance points. If the adjustments 
are subject to wear and play, the cus- 
tomer will soon complain that the quality 
has become poor, or that the tubes are 
old, when the only fault is that the con- 
trol is not tuning the set perfectly. 

The sharper the tuning, the greater the 
precision required of the pre- selection de- 
vice. Again. such devices may be entirely 
satisfactory in cities where there is plenty . 
of local broadcasting, yet fall down en- 
tirely in locations where the nearest sta -, 
tion is fifty miles or more away. 

Any kind of motor -driven control, par- 
ticularly if it has a commutator -type 
motor, will make the most tremendous 
racket in the loud speaker. Each spark 
causes the control wiring to transmit un- 
tuned oscillations which are picked up by 
the radio antenna, amplified by the set, 
and come out of the speaker in a deafen- 
ing roar. It would seem as if they could 
be filtered out in some way, but whatever 
is done in that respect, the extreme sensi- 
tiveness of screen -grid sets hunts up these 
noises and makes the most of them. 

One solution, when pre -selection is 
employed, is to short out the speaker 
while the control is turning the condens- 
ers. Unfortunately, with remote dial con- 
trol, that cannot be done, any more than 
it could be done with present hand tuning 
methods. The only answer is to use a 
system which does not click. 

Experience again. We had such a sys- 
tem which worked perfectly in New York 
City -absolutely free of clicks. Imagine 
our consternation when a set shipped to 
Ohio was returned because the operation 
of the control made such frightful noises. 
Tested upon its return, it seemed to be 
perfect. 

Then we found that we hadn't heard 
the clicks in New York because, with so 
much local transmission, we had kept the 
volume control half -way down. In Ohio, 
they had to use full volume all the time. 
That was why we hadn't' heard the noises, 
and why- they had. So we had to start all 
Over, again, but we finally 'licked the 

Clicks, but it wasn't-so difficult because we 
didn't use a motor anyway. 

RADIO .NEWS has published several ar- 
ticles on motor' boat radio sets. Installa- 
tions on small boats don't involve many 
serious problems, and the owners are . 

generally willing to overlook minor short - 
comings. ' 

However, when the owner of a boat 
costing - anywhere from $200,000 to $1,- 
000,000 pays several thousand dollars for 
a radio installation, he wants the last 
word in perfection. And he will certainly 
want to use the radio when the engines 
are running. 

There is only one man in the country, 
as far as I know, who can engineer such 
equipment. He is the Geils of G. and F. 
Radio, in the Bronx, New York. He 
handled the remote control system on 
John Hayes Whitney's 35- mile -an -hour 
express cruiser, Aphrodite. This boat is 
powered with two 550 -h.p. Weight - 
Typhron engines. Together they have 96 
spark plugs. There are also several elec- 
tric motors and the heavy battery charg- 
ing equipment. 

Yet for all this local disturbance with 
the engines turning up at 1,800 r.p.m. 
there is not the slightest trace of inter- 
ference. 

- 

Similar results are obtained on the Ava- 
lanche, a 150 -footer, costing $500,000. 
There are 35 sources of interference on 
this boat, yet they cannot be traced in the 
four speakers which are used with four 
remote control boxes located both fore 
and aft. 

"If you are upstairs, and want one sta- 
tion, and I'm downstairs, and want an- 
other station, what will the remote con- 
trol do about it?" This question is some- 
times asked by the kind of people who 
delight in thinking up questions like that. 

My answer is that if we can't settle it 
between us, I don't want you downstairs. 
I want to put you out. 

That may exist as to the hypothetical 
question, but it doesn't have to be 
answered. What is important is the in- 
dividual volume control for each speaker. 

We have gone into that question care- 
fully. Two solutions have been found. 
One is to use a.c. or d.c. speakers, accord- 
ing to the power supply, with the voice 
coils in parallel. Each is put as a poten- 
tiometer. Then the line is put on one ad- 
justable matching transformer, coupled to 
the output of the set. 

The Samson Electric Company has pub- 
lished data on this subject which is most 
helpful. That method can be employed 
with very little sacrifice of quality. Mag- 
netic speakers are not recommended be- 
cause of their relatively high impedance 
which, in such a circuit, cuts off the lows, 
and brings out interference noises. 

For the finest quality. we use an output 
transformer after the detector of the radio 
set, for a 500 ohm line. In parallel, on 
this line, we put Samson amplifier units, 
each with a rectifier tube supplying one 
224 and a 250, one amplifier unit for each 
speaker. A potentiometer across the in- 
put of each amplifier unit provides the 
volume control without any sacrifice. of 

- quality. , _ - 

-The' foregoing is not intended as á com- 
plete discussion of remote control, but 
rather to bring out some of the important 
features that can be discovered only by 
actual experience in installing such ap- 
paratus and, what is most important, to 
bring to the attention of engineers and 
amateur set builders the existence of a 
million -dollar- customer market which is 
totally unexploited, although it is the most 
profitable of all to those who will go after 
this kind of business. 
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On Short Waves 
Short Wave Editor, 
RADIO NEWS. 

Sir: 
I have been a reader of your magazine 

in the old days of RADIO AMATEUR NEWS, 
when you used to put a cartoon on the 
cover like an old lady hanging clothes on 
an antenna, but this is the first time that 
I have written to you. You seem to hear 
so much grief with the Junk Box that I 
will tell you my grief and good fortune. 

I first built the Candy Box and re- 
ceived nothing but a lot of howls and 
squeaks; then I purchased a copy of the 
Short -Wave Manual at our local news- 
stand and built the Junk Box short -wave 
receiver. Immediately code poured in by 
the bucketful, but no phone. After about 
two days of labor with the grid con- 
denser, variable condenser, wire check - 
ings. etc., by holding my left eyebrow just 
right on account of body capacity. I was 
able to hear WQD or C testing. All I 
could get out of it was that they were 
talking about No. 77. Next I heard some 
music very weak. I nearly wore out an 
eraser on a pencil slowly turning the knob 
with it. By holding one finger at a cer- 
tain distance I got them fairly loud. I 
thought it must he England or China, 
only to get the announcement that it was 
KHJ, only half a mile away. I imme- 
diately threw the set in the corner. 

But I hooked it up again several days 
later, turned the dial and heard good 
music good and clear; by bending my 
body back and my hands forward and 
twisting my head sideways they carne in 
great. I thought it must be KFI it was 
so loud, but I got the thrill of my life 
When the announcer said it was WGY 
at Schenectady. Mr. Bean then took the 
mike and announced that it was 12:01 
Eastern Standard Time. 9:01 by my 
watch; and they would transmit thirty 
minutes Of television by courtesy of the 
General Electric Co., and I certainly got 
another thrill when that motor started 

' going. 
It was so loud it sounded like a vacuum 

cleaner in my room. I sat there the full 
thirty minutes listening to those signals 
just like I used to listen to code ten years 
ago when I could not read a word if it. 
Every time I would turn my head or bat 
an eye, the set would set up a terrific 
howl of protest, but all I had to do was 
to move :my..hand And in came the tele- 
vision.'signals.. That .night repaid me for 
all iny;werk,.as television out here is as 
scarce as the proverbial hen's teeth. 

Since. then I hear voices at various 
wavelengths, but it : is impossible to bring 
them in loud enough to understand. The 
voices are rattly and it sounds as though 
they were talking through 60 cycle a.c. 
I think if I could get rid of that infernal 
howl and body capacity it will remedy 
it. Tonight I am going to shield the 
whole thing in copper. 

In closing I will say that I hope your 
magazine does for television what it has 
done for radio. I doubt if radio would 
not still be a plaything of the amateur 
if it were not for your work. 

Yours very truly, 
H. IDE O'BRIEN. 

Los Angeles, Cal. 

S'. 
Eliminates 

Ignition and 
Generator 

Noises 
For 

AUTO 
MOTOR BOAT RADIO 

AIRCRAFT 
Approved by Radio News Lab- 
oratory and auto -radio manufac- 
turers after extensive tests. En- 
dorsements of leading engineers 
accompany each kit. 

85 

IGNITION 
_ _ FILTER SYSTEMS 

Illustration shows EX -STAT Ignition Filter 
System installed on a standard car. Booklet 
for installation accompanies each kit. 

AUTO, marine and aircraft radio without a 
filter system is impossible, due to igni- 

tion noises. The EX -STAT Filter System is 
scientific -based on the experience and rec- 
ommendations of the country's leading radio 
and automotive engineers. For the first time 
EX -STAT offers every auto, boat and plane 
owner the simplest, cheapest and most effec- 
tive method of overcoming the ignition prob- 
lem, when installing radio. 
EX -STAT Ignition Filters, in addition to 

eliminating ignition noise, also cut out the 
noise from the generator and make it possible 
to use the ear battery for operating the radio. 
Made for 4 -, 6- and 8- cylinder cars. Special 
types for other cars, motor boats and aircraft 
on request. Kit contains necessary spark - 
plug suppressors, ignition filter and two 
condensers (as indicated by circles in illus- 
tration), together with diagram for easy in- 
stallation and illustrated booklet describing 
use of EX -STAT Ignition Filter Systems in 
all types of cars. 

When installed in accordance with instructions packed with each kit, EX -STAT Ignition 
Filters are guaranteed effective or your money will be cheerfully refunded, as provided 
for by the guarantee packed in each kit. 

--- mom - moo - 
TILTON MANUFACTURING COMPANY Nome Ignition Filter Department RN -7 
15 East 26th Street, New York, N. Y., U. S. A. Sheet Gentlemen: Enclosed find cash or money order for 
your ER -STAT Ignition Filter System for, 
4- Cylinder engines $ 7.00 City and Sts te 
6- Cylinder engine < 9.00 
5-Cylinder engine 11.00 Make of Car 

WE'VE "GOT SOMETHING", 
ON THE It ALL o 

FOR years Cardwell has been striking out Condenser 
Problems and for years Cardwell has satisfied the 

critical and set the pace in Specialized Condenser Manu- 
facture. Transmitting Condensers for Amateur, Broadcast 
and Commercial use. Receiving Condensers in many 
types and capacities. Literature gladly sent on request. 

CARDW ]ELL CONDENSE 
The Allen D. Cardwell Mfg. Corp. . 81 Prospect St., B'kiyn N. y. 
"THE STANDARD OF COMPARISON" 

SEND NOW FOR OUR LATEST 

RADIO BARGAIN 
BULLETIN 

CHOCK FULL OF REAL 
LIVE BUYS AT 

REMARKABLY BIG 
SAVINGS TO YOU 

AMERICAN SALES CO. 
19 -21 Warren St., New York, N. Y. 

Service Men - 
Set Builders - 

Dealers 
We have a very interesting proposition for 
you about the 

BROWNING -DRAKE 
screen -grid RADIO 

Browning- Drakes always appealed to technical 
radio men. afore Browning -Drake kits were sold 
than any other make. 

Send for fais new proposition L Browning -Drake Corporation 
224 Calvary St., Waltham, Mass. 
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Reduce Troublesome 
Interference by using 

BELDEN 
S H I E L D E D 
LEAD-IN WIRE 

Much interference with radio reception 
caused by high tension wires, household 
appliances, and similar sources can be 
eliminated through the use of Belden 
Shielded Lead -in Wire. 

Belden Shielded Lead -in Wire consists 
of a stranded copper conductor, with easy 
strip rubber insulation and an overall braid 
of tinned copper. 

When this w ire is used the aerial proper 
is installed out of the none of interference. 
The lead -in c onducts the signal energy 
Ihrough the none of troublesome impulses. 
This lead -in is shielded so that the inter - 
fering impulses are grounded and are not 
permitted t o i nterf ere w it h the signals. 

Radio service men everywhere report re- 
markabl y successful results through the use 
of this interference reducing lead -in wire. 

Mail t he coupon for descriptivelit erature. 

Belden Manufacturing Company, 
4671 W. Van Buren St., Chicago, Illinois 
I want to know all about Belden Shielded Lead -in 
Wire. Mail your bulletin. 

Name 

Address 

.11 

I A ew Loud Speaker 

Jw 

N Designed îor 
AUTOMOBILE 

RADIO SETS 
A new and popular innovation in automobile equip - ment-a miniature loudspeaker that sets under the 
instrument board of the car and weighs less than 

one pound. 
Amplion Midget speaker gives 
greater volume 
than ordinary 
sized speakers. 
is extremely sen- 
sitive yet free 
from distortion 
and rattling 

noises. 
Midget Automobile 

Loudspeaker is distinctly an 

AMPLION ACHIEVEMENT 
being the first and only one ever designed for auto- 
mobile use and now being used on Dodge and 
Chrysler cars. Midget loudspeaker can also be used 
to great advantage with all portable radio sets. 

Special circular and fuit 
information sent on request 
AMPLION CORPORATION 

133 -141 West 21st Street. New York 

- BIG All 
If mou waet to aoelifr for nr.p shipped Deir,.your 

p.rt 
own oaroksnw 

efficient wr. é fo E of this 
great offer. 

BOOKS American Technical Society 
Dept. A -B25. Drexel at 58th Street, Chicago. Illinois. 

AU" FRE 

The Experimenter 
(Continued from page 47) 

example), thus again strengthening the 
signals in general and the low notes in 
particular, and thirdly, we shall now be 
able to handle far stronger signals without 
blocking occurring. 

Inductance 
Of course, the inductance must be a 

good one of high value. Fortunately. 
however, most experimenters will have 
such an inductance to hand in the shape 
of a secondary of an old audio trans- 
former put on the shelf either because of 
a burnt -out or an electrolysed primary, or 
because the result given by it when used 
as a transformer is not up to modern re- 
quirements of fidelity. In this connection 
it should not be forgotten that the fault 
of these old transformers was generally 
that the primary was too small. the sec- 
ondary being, as a rule, satisfactory. 

A further requirement which should 
appeal more especially to the short -wave 
amateur is that the use of a switch, Fig. 
1C, to change from peaked audio ampli- 
fication position A, with the result of very 
high amplification of the particular note 
chosen to high fidelity reproduction, posi- 
tion B, suitable for reproduction of short- 
wave broadcasts. 

Audio Transformer 
In this case an old type audio trans- 

former must be used of high ratio and 
with a small primary. This primary is 
tuned by a parallel condenser, C1, to give 
a peak at the audio frequency desired. 
It may be preferred to make this a con- 
denser variable so that if the ear becomes 
tired of one particular pitch another may 
be substituted. In this position, A, the 
first stage is an ordinary audio trans- 
former- coupled stage with high gain in 
general and extremely high gain for one 
particular pitch being thus ideal for the 
reception of c.w. signals. 

In the position B, on the other hand, 
resistance -capacity coupling is used. the 
secondary of the transformer replacing 
the usual grid leak. 

It may be added that this device is also 
usable following a -24 tube as a detector 
as long as sufficient reaction effect exists. 
Here the stage gain on the peaked recep- 
tion of c.w. signals is almost incredible 
(but the peak is so sharp that they must 
be steady) and on resistance- capacity am- 
plification there is a distinct gain over a 
-27 tube as a detector. 

4 -414111* 40 

De Forest Catalogues Transa 
mitting Tubes 

A catalogue covering the extensive line 
of De Forest transmitting and power 
rectifier audions has just been issued by 
the De Forest Radio Company of Pas- 
saic, N. J. The De Forest line now in- 
cludes 13 transmitting and rectifying 
audions for oscillator, rectifier, audio 
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amplification and radio frequency, and 
modulator purposes, ranging in power 
from 15 to 5,000 watts. Among the types 
are mercury vapor rectifiers, screen -grid 
transmitters, and water- cooled tubes, 
thereby covering every standard function 
in transmitting and auditorium amplifica- 
tions. Aside from the standard broad- 
cast reception audions, the De Forest 
products also include the De Forest 
Vis -Ion, or television neon lamp, and the 
photo -electric cells manufactured to exact 
specifications. The catalogue is available 
to anyone on request. 

4 i 
Home Lab. Experiments 

(Continued from page 46) 

current under various conditions when a 
C biased detector is used. Then change 
the circuit to a grid leak and condenser 
detector and again run through the tests. 
Determine which arrangement gives the 
greatest change in plate current. 

Checking Selectivity 
3. Check the selectivity of a single coil 

and condenser arranged, as shown in Fig. 
3. For this test a milliammeter that will 
measure r.f. current is required or in 
place of the meter a vacuum tube volt- 
meter as indicated in Fig. 4 may be used. 
With the coil and condenser located a cer- 
tain distance from the oscillator read the 
current or note the deflection of the meter 
in the plate circuit of the vacuum tube. 
Plot the reading of the meter for various 
settings of the dial on the variable con- 
denser. Place a 10 ohm rheostat in se- 
ries with the coil as shown in Fig. 5 and 
make the same test, being sure that the 
coil is located in exactly the same posi- 
tion relative to the oscillator as in the 
previous test. Note that the resistance 
in series with the coil has caused a re- 
duction in current and that a curve show- 
ing the relation between dial reading and 
current is much broader. This shows 
that the selectivity of the circuit is poorer 
with the ten ohm resistance connected in 
series. 

Plot Curves 
Plot curves for all these experiments. 
To the advanced experimenter the tests 

described in this sheet will probably ap- 
pear to be not very productive -but these 
sheets are not written for the advanced 
experimenter. They are prepared for 
those whose hobby or business may be 
radio but whose ideas regarding the man- 
ner in which receivers operate may not be 
entirely clear. Following sheets will dis- 
cuss other parts of the radio receiver and 
then we will talk about other subjects of 
considerable experimental interest, such as 
measuring coils and condensers, making 
and using simple bridges, measuring 
transformers, and so forth. But these 
things naturally follow a series of experi- 
ment sheets devoted to the radio receiver, 
a discussion of its various sections, what 
they are for, and how they work. The 
sheet to be published next month will de- 
scribe some experiments with detector 
circuits. 
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Line Voltage Regulators 
(Continued from page 25) 

volts. Under the varying conditions of 
use to which these lines are subjected, 
that is, heavy loads in the evening when 
the house lights are used to extremely 
light loads in the early hours of the 
morning, the fluctuating voltage, in spite 
of the power companies' attempts to bal- 
ance these loads, varies greatly enough to 
cause serious discomfort to the radio 
listener and many times harm to his 
receiver. 

A sample curve of such a line fluctua- 
tion is shown in Fig. 1. This illustrates 
quite well how with an assumed line 
voltage of 110 volts the actual voltage 
delivered to the primary of the power 
transformer fluctuates from a low of 95 
volts to a high of about 130 volts. 

The effect of a line voltage which is not 
constant can be likened quite well to the 
early attempts to control the volume of 
a receiver first by means of a hand rheo- 
stat in series with the filaments of the 
tubes so as to obtain a reduction in the 
voltage applied to those filaments and 
second by inserting variable resistances 
in series with the plate supply to the 
various r.f. tubes so as to reduce the 
voltage applied to those plates. In the 
case of the receiver employing such sys- 
tems of volume control it was the general 
practice to use either one or the other. 
but where we now deal with a line volt- 
age fluctuating all over the lot we get 
both of these effects combined. In some 
instances such a condition might pos- 
sibly be tolerated where only a reduction 
of volume is experienced. But think, 
too, of what is likely to happen if the 
line voltage, instead of lowering to 95 
volts, suddenly rises to 130 volts. Natu- 
rally a higher secondary voltage is applied 
to the rectifier and the whole filter sys- 
tem. Most important of all, though, is 
the rise in filament voltage, often to a 
range which endangers the life if not ac- 
tually burning out the filaments of these 
tubes. Fig. 2 shows the low and high 
values of filament voltage applied to a 
-27 tube while in Fig. 3 the conditions 
existing at the plate of the tube are de- 
picted. 

Fortunately the problem is one not 
without a satisfactory solution. Taking 
advantage of the property of a specially 
prepared resistance material when en- 
closed in a glass bulb and surrounded by 
an inert gas -to change its resistance 
(over a definite range) and with an ap- 
plied fluctuating voltage to deliver one 
of a practically constant nature, engi- 
neers have evolved a unit which when 
placed in series with the primary of a 
transformer, will keep the voltage applied 
to it practically constant within limits. 

What they have done is to take a 
transformer intended for 110 -volt opera- 
tion, rewind or tap its primary so as to 
deliver the same secondary voltages at a 
primary of 85 -90 volts and with the line 
voltage control unit inserted in series 
with this primary any fluctuation of the 
line voltage, either up or down, will be 
counterbalanced by the line voltage 
regulator, thus maintaining the actual 

(Continued on page 88) 
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POLYMET 
The HEART 
of Things Electrical 

Strong Hearts win the industrial 
race, too! 
Polymet produces tested essential parts for 
many successful radio receivers, motors, 
ignition devices, clocks, telegraph and signal 
systems-where electricity actuates or con- 
trols. Such wide acceptance proves these 
carefully made Polymet Products arc Strong 
hearts, too: 

, 
la$5 

1, 

417 
PIi,OIIUCTS 

PAPER, MICA, AND ELECTROLY "'FEC 
f + CONDENSERS, ELECTRICAL 

COIL WINDINGS e y .> TRANSFORM- 
ERS, ENAMELED COPPER WIRE, 
RESISTORS, RADIO ESSENTIALS. 

Illustrated catalog of 
Polymet Products is 
available on request. 

POLYMET MANUFACTURING CORPORATION 
833 -B E. 134th St. New York City 

PATENT INV INVENTIONS 
EDWARD GOTTLIEB 
Attorney in Patent Causes 

5 Beekman Street 
New York 

Inventions Developed- Representatize for 
Blair Tool and Machine Corp. 

RADIO BARGAINS 
L ow Power Transmitter adaptable for phone or 

code. With plug -in eoi1 $14.75 
Short Wave Sets. one tube complete with 5 coils, 

14 to 550 meters 6.45 
B Eliminator. Bdhe Dry with 280 tube, 180 volts, 

5cil1 operate up to ten tube set, fully guaranteed. 6.75 
A B C power packs 8.75 
Power and Filament Transformers 4.00 
Tubes: UX type, 50 -day replacement guarantee. No. 210, 
$2.25; No. 210, $2.35; No. 281, $1.85; No. 245, $1.25; 
No. 224. $1.25; No. 227, 75c; No. 220, 65c; No. 171. 75c. 
CHAS. NOODWIN Co. 4240 Lincoln Ave. Dept. G -3 Chicago 
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Build Your Own 
Multi -Range Volt- ammeter 

ó 

ol 

ó 
o 

N 

D.0 o o < o 
0 

* M.A. - o 

S ... t S 
WOO 500 250 50 O O - 1 - IO - too +Volts + Mill "sae peres 
The Super Akra -Ohm wire -wound Resistors 
and Shunts afford an inexpensive way to 
build an accurate Multi -range Volt- ammeter 
as shown in the above diagram. 
We manufacture wire -wound resistors of 
any value from 0.01 ohms to 10 meg -ohms. 
They are carefully designed to insure an 
accuracy of 1 per cent and a constant perma- 
nency of calibration. Their use is highly 
recommended for Laboratory Standards, 
High Voltage Regulators, Telephone Equip - 
ment, and Television Amplifiers, Grid and 
Plate Resistors, etc. 

10 to 80,000 ohms....$1.S0 
90,000 to 150,000 ohms.... 2.00 

175,000 to 250,000 ohms.... 2.50 
300,000 to 500,000 ohms:... 3.00 

G 

SHUNTS for increasing the range of 
mnilliammeters, $3.00 each. 

Send us your dealer's or jobber's name and 
we will send you Bulletin 62 -D, containing 
the original voltage multiplier chart for the 
use of Super Akra -Ohm Resistors for con- 
structing Multi -Range Volt -meters. 

AYA 
Sha`IIiicÍfess 1Good(II .I Ell 

ELECTRICAL SPECIALTIES cF ZOO A RE Av 
P®Ilingdmle, Pa. 

Once again 
I. C. A. 

leads the way 
World's leading 
maker of radio 
accessories adds 
important new 
items to its exten- 
sive radio line. 

INSULINE CORP. 
OF AMERICA 

78 -80 Cortlandt St., New York, N.Y. 

Famous makers of 
Resistovolt and Filtervolt 

Visit our booth C -8 at the Atlantic 
City Show, June 2 to 8, or send 

for new catalog. 

Line Voltage Regulators 
(Continued from page 87) 

applied voltage to the primary of the 
transformer at a practically constant 
value, over a wide range of line voltage 
fluctuations. 

A number of radio set manufacturers, 
taking cognizance of the conditions which 
exist, have equipped their receivers with 
power transformers whose primaries are 
tapped as above and have included a 
socket for the line voltage control unit in 
their chassis. 

One manufacturer of line voltage con- 
trols, the Amperite Corporation, who has 
specialized in automatic voltage control 
appliances exclusively since the early 
days of radio, has very generously placed 
at the disposal of RADIO NEWS readers 
his entire engineering force for the solu- 
tion of their line voltage problems and 
for the selection of the proper type of 
line voltage control for their particular 
needs. 

In order to determine the proper line 
voltage control unit for any particular 
set, it is necessary to know what the 
current consumption of the receiver is at 
a measured voltage. If convenient, it 
is best to measure the current consump- 
tion at two voltages. Thus, for a factory - 
built receiver, it would be necessary to 
know what current is consumed at a 
measured line voltage such as at 110 or 
115 volts. In custom -built receivers, it 
is usually an easier matter to obtain read- 
ings at varying voltages and it would be 
well to obtain the current reading at, say, 
90 volts and 110 volts. This information 
would immediately identify the proper 
control unit for use with a particular re- 
ceiver. It can be readily understood that 
a universal automatic line voltage con- 
trol to cover the varying current con- 
sumption of all radio receivers is not pos- 
sible. A line control unit must be accu- 
rately designed to handle the particular 
currents involved and unless it is so de- 
signed, the degree of control obtained is 
entirely insufficient. 

A Simple Approach 

It is rather simple to consider the line 
voltage control problem from the fol- 
lowing point of view. Assume a definite 
line voltage, such as for example 110 
volts, at which your receiver is designed 
to operate at its very best. Above and 
below this line voltage, there is a narrow 
range of plus or minus 5 per cent. or be- 
tween 105 and 115 volts in which range 
your receiver functions properly and the 
tubes operate within their rated limits. 
If your voltage operates above this range, 
your set is subject to distortion, prema- 
ture burn -outs, blasting and noises. If 
your set operates below the above range, 
it is subject to fading, insufficient vol- 
ume, loss of sensitivity and crystalliza- 
tion of tube filament, which likewise 
cause tube breakdowns. The line voltage 
control unit which functions properly 
must maintain the voltage delivered to 
the set within the narrow range explained 
above irrespective of line voltage fluctu- 
ations. 

(Continued on page 90) 
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PATENTED ItADIO 
WONDER 

Patented Radio Wet Ground 
eliminates ground noises 
100%, reduces static to a 
minimum, insures a perfect 
moist ground under all con- 
ditions. Can be installed in 
ten minutes, lasts a lifetime. 
Indorsed by many leading 
Radio Engineers. Price 
$5.00, delivered anywhere in 
the U. S. A. Circular will 
be sent on request. Order 
today and enjoy your Radio. 
Hundreds of satisfied users. 
Agents wanted. 

RADIO WET GROUND MFG. CO. 
412 West 7th St. Little Rock, Ark. 

CHANCE TO START 
YOUR OWN BUSINESS 

Manufacturing Metal Toys and Novelties 
As Our Representative 

Big demand for 5 and 10c Store Nov- 
elties, Ashtrays. Toy Soldiers, Ani- 
mals, Auto Radiator Ornaments, etc. 
We co- operate in selling goods you 
make- also buy these from you. Small 
investment needed to start and we 
help you build up. WE FURNISH 
COMPLETE OUTFITS and start you 
in well- paying business. Absolutely 

I NO EXPERIENCE and no special 
place needed. A chance of a lifetime 
for man with small capital. Write AT 

ONCE if you mean strictly business ' and want to handle 
wholesale orders now being placed. 

METAL CAST PRODUCTS COMPANY, 
Dept 12, 1696 Boston Road, New York City. 

ADDS TO ANY INCOME 
Costs Next to Nothing. Without Per- 
sonal Selling make immediate, im- 
mense, endless profits. Using spare - 
time start vacuum cleaner building and 
service factory at home. New, ever- 

growing field. Expert instruction free. All needs 
supplied. Learn valuable secrets. End uncertainty 
forever. Literature tells how. 

ASSOCIATED INDUSTRIES 
1311 Engineers Bldg. Cleveland, Ohio 

ARE YOU BASHFUL? 
You must overcome Bashfulness- Self -Conscious- 
ness -Mental Fear -to succeed in the business 
and social world. Send 10e for the amazing book- 
let, "Road to Poise and Achievement." Tells how 
thousands have conquered bashfulness. 

SEYMOUR INST., D. 247 
21 Clarkson Ave. Brooklyn, N. Y. 

IN AERO NEWS AND 
MECHANICS 
for June -July 

Several choice glider articles covering every 
phase of this popular art are to be found 
in the June -July issue. 

Capt. Robert A. Smith, Manager of Fairchild 
Aerial Surveys, Inc., tells most interesting- 
ly of the troubles that beset the pioneer 
aerial photographers, taking us through the 
war days right up to the present. 

"Vacations in the Air" carries its own appeal, 
and inasmuch as this was written by Capt. 
Frank M. Hawkes, holder of both the west 
to east and east to west trans -continental 
air records, it may be depended upon that 
this story is good. 

Capt. Lewis A. Yancey, of trans -Atlantic 
flight fame, has gone thoroughly into the 
elements of flying meteorology, and when 
we have an expert to diagnose weather, the 
chances are that the reader will learn 
something about it. 

And "Dawn Patrol " -a true story of the 
Royal Flying Corps in the war, simply 
takes the reader's breath away. 

"The Aircraft' Diesel Makes Its Bow" -the 
story of the development of the Packard 
Diesel, by Capt. L. M. Woolson. 
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C 
, TELEGRAPHY 

Morse or Continental 
e ep_e 

k 

with 

I 
arn Telegraphy -the world's most fasci- 
ting profession -by hearing real messages - 
ding them. Interesting, 

mple -you learn quit ly 
at HOME. 
leplex is the Master 
acher. Used by U. S. 
my, Navy and leading 
dio and telegraph Schools. 

Write for Folder E -7 

ELEPLEX COMPANY 
Cortlaadt St., New York 

YA-Y 
¡fe J.ès.. 

Push 
Button 

Switches 
In a wide range of 
multi - spring com- 

binations. Salley construction throughout. Now, 
in the following numbers: 

No. 2001 -Make Contact $1.00 
No. 2002 -Break Contact 1.00 
No. 2003 -Single Pole, Double Throw 1.15 
No. 2004 -Two Make Contacts 1.30 
No. 2005 -Two Break Contacts 1.30 
No. 2006 -Double Pole, Double Throw 1.60 

YAXLEY MFG. CO. 
Dept. N 1528 W. Adams St. Chicago 

Wood Supersonic 
BRINGING PERFECT S. -W. RE- 
CEPTION WITHIN REACH OF 
EVERY BROADCAST RE- 

CEIVER OWNER 

Now Ready for Delivery 
TESTED ADAPTOR, LESS 
TUBES, LIST PRICE $45.00 

YOUR PRICE $27.00 
H. JAPPE COMPANY 

46 Cornhill Boston, Mass. 

6Ft., Ló 

FREE! 
Boys! Here's the great Navy model Airship. Large 
6 -foot air bag with inflators, parachute with auto- 
matic release and complete Instructions for flying. 
Will fly for miles at height of 1000 feet. Great 
chance to study aerial navigation. Send name and 
we'll send 6 of our new art i turaa to dispose of on ape. 
rial 26c offer. Send the $1.to you collect and as a reward 
for this service we will sea this wonderful Airship with 
fun instructions free. 

C. M. T H O MAS, 337 W. Madison St., 7 -K -22, Chacal 5 

Dealers and Servicemen 
Keep Posted On Prices 

S. S. Jobbing House 
150 W. 26th Street 
New York City, N. Y. 
Without obligation add my name to your 
list so that I get your Radio and Electrical 
Merchandising Bargains regularly. 

Name 

Street 

City State 

Short -Wave Adapter 
(Continued from page 41) 

ground post of the set. And there you 
are. 

The next article will deal with the 
operation and such construction do's and 
don'ts as may be necessary and, inci- 
dentally, there are very few of them. 

The following parts are those actually 
employed in the construction of the short- 
wave adapter described here. Other parts, 
of similar electrical characteristics, may 
be substituted, but at the reader's risk. 
Cl, C2- National quicycle condensers, 125 

mmfd. 
C3- Aerovox condenser, .00025 mfd. 
C4- Hammarlund equalizer, 35 mmfd. 
C5- Aerovox condenser, .00025 mfd. 
C6, C8, C9- Aerovox by -pass condenser, TTA 

mfd. 
C7- Aerovox condenser, .01 mfd. Rl- Aerovox grid leak, 4 megs. 
R2- Electrad Royalty variable resistance, 

0- 500,000 ohms. 
LI, L2, L3 -Set of four coils as described 

in Fig. 2. 
R.F.C. -National choke, 90 henries. 
L4- Coupling coil, pri. and sec. 3 turns each 

on 3/4-inch core, coils separated % inch, 
side by side. 

Two National vernier dials, type E. 
One National connector plug, 4 contact. 
One Yaxley filament switch, No. 10. 
Three Eby binding posts. 
Four Eby sockets, 4- contact. 
One National grid grip. 
One main panel, 7 by 12 inches. 
One sub -panel, 9 by 11 inches. 
One box Corwico solid braidite. 

Broadcast Receiver Trend 
(Continued from page 24) 

that dual selector circuit has been retained 
between antenna and first r.f. stage, while 
a single tuned circuit has been substituted 
interstage for the selector employed in the 
larger model. This results in somewhat 
decreased selectivity, as will be seen by 
comparison of Fig. 9 with Fig. 4, but 
which will be seen to be still somewhat 
greater than any receiver of the past sea- 
son having 'a similar number of tuned 
circuits. In order to provide a product of 
greater simplicity and less cost, the auto- 
matic volume control has been eliminated 
and the volume is controlled completely 
manually by means of a potentiometer 
which shifts the screen -grid voltage on 
the first radio -frequency tube. Manual 
adjustment of tone bids for such popu- 
larity during the coming season that it 
has been retained on the smaller model. 
The audio -frequency channel duplicates 
that of the larger model and is its equal 
in every respect. 

Both models are equipped for optional 
inclusion of standard Utah remote tuning 
unit. This unit permits a choice of nine 
pre -selected stations at a distance, as well 
as remote tuning by means of two buttons 
on the control box. 
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RACON 
PRODUCTS 

Famed Throughout the World 
for most Natural Sound 

PUBLIC ADDRESS- THEATRE -RADIO- 
AEROPLANE REPRODUCTION 

AEROPLANE HORN 
Through the Bacon Air- 
plane Speaker the- broad- 
caster's voice can be 
heard for miles. Even 
though the plane may be 
hidden in the clouds, the 
voice -or music-can be 
heard above the din of 
city traffic. During the 
Chicago tests music was 
broadcast from a phono- 
graph record and heard 
clearly miles away. 

Baby Electra- Dynamic 
Type Horn Unit 

List Price, $35.00 

The New Unit 
This revolutionary 

change in the type 
speaker for radio use 
is but slightly higher 
priced than the ordi- nary speaker, but 

Giant Electro- Dynamic marvelously better. 
Type Horn Unit Tests prove it. Write 

Patented May 7, 1929 for descriptive catalog. 
The largest horn speaker manufacturers in the world 

RACON ELECTRIC CO., INC. 
FACTORIES: 

18 WASHINGTON PLACE, NEW YORK 
Slough, Bucks, England, and 3 Mutual Street 

Toronto, Canada 

Visit our Booth A -39 and Demonstration Room 
CC -119 at R. M. A. Trade Show at Civic Auditorium 

Atlantic City, N. J., meek of June 2nd -6th 

SERVICE MEN! 
PLEASE NOTE - 

How would you like a de- 
vice, applicable to any radio 

set, that provides real regulation? 
Even at the extreme of 140 volts 
it prevents overloading and on low 
line voltages it automatically re- 
duces its own resistance to com- 
pensate. 

ifiiatallgaP Line Voltage Regalatoi 
cLqROSTAT 

A neat, compact, 
simple, foolproof, 
automatic ballast re- 
sistor designed to 
plug in the usual 
attachment cord of 
socket -power re- 
ceiver. Only $1.75! 
Sells on sight. 
Should be included in 
every socket - power 
radio installation. 
WRITE for data on the 
fastest selling accessory. 
Carry a supply with you 
when going out on jobs. 

CLAROSTAT MANUFACTURING CO.. Inc. 
Specialists in Radio Aids 

281 North Sixth St. Brooklyn, N. Y. 

NEW DEVICE MAKES 
wAsmNG EASy,, raM;?i<rr 

WORKS BY 
WATER PRESSURE 

Cars become 
QUICKLY 

CLEAN isoí08y1 
Gy -ro washes cars 

Amazing 
000er gents: 

Bip 
o ,pray Amazmg Otter to Agents: 

s pp fit,. gond name and eddre,e 
fo 

soap 

GV-. 
C'OBR SH ' 

GY -R1 BRUSH j/, EVERY AUTOI51 
Dent. G -31. Ampere. N. J. ` WANTS ONE 

AGENT ' TAKE - 1007. 
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To eliminate "static from motors, street cars 
telephones and electrical appliances, plug in 
Falck Claroceptor between wall socket and 
radio set. This new improvement by a pioneer 
manufacturer grounds and thus blocks out line 
interference noise and radio frequency disturb- 
ances. Also improves selectivity and distance. 
Requires no changes in set. Measures just 
3;(2x5t/yx21/2 inches. Thousands all over 
America now use the Claroceptor for clearer 
A.C. reception. Get une right away -at radio 
parts dealers. Write for descriptive folder. 

$7.50 
with cord and plug 

CLAROCEPTOR 
Manufactured by ADVANCE ELECTRIC CO. 

1260 W. Second Street Los Angeles, Cal. 
3ORRERS AND DEALERS, (lET OUR PROPOSITION 

«VOICE OF 
THE ROAD" 

Enjoy your traveling this summer 
with an auto radio that incorporates 
every possible necessity for me- 
chanical and electrical adaptation 
to your car. 

Compact-High Gain - 
Easily Installed - 

And Sure to Work 

A . combination which will afford 
you loads of pleasure. 

Jobbers, Dealers and Set Builders 

Write to its for further particulars. 

CONTINENTAL 
WIRELESS SUPPLY 

CORP. 
120 Liberty Street 

New York City 

Line Voltage Regulators 
(Continued from page 88) 

Years of experience and research have 
definitely established the fact that the de- 
gree of control obtainable by means of 
the bulb type units described above is 
more accurate than can be obtained by 
any other means and yet the method of 
application is so simple that provision 
should be made for this line voltage con- 
trol in every electric receiver operating 
on a.c. lines. 

An Automatic Line Voltage 
Regulator Plug 

For the purpose of providing the usual 
socket -power radio set with correct and 
uniform operating voltage at all times, in 
addition to protecting tubes and power 
pack from excessive voltage strains, the 

Clarostat Mfg. Co., Inc., Brooklyn, New 
York, has developed the Automatic Line 
Voltage Regulator Clarostat. This de- 
vice may be applied to any standard 110 - 
volt radio receiver. 

The device is in the form of a com- 
pact plug and receptacle for ready in- 
clusion in the power line to the radio set. 
without tools or experience. The per- 
forated metal shell contains the automatic 
resistance unit. The device is not a fixed 
resistor, nor again a resistor provided with 
taps for a variety of voltage conditions. 
Rather, it is an automatic ballast or self - 
compensating type of resistor. which offers 
high resistance to high line voltages, and 
very little resistance when the line volt- 
age is at normal or even below normal. 
thereby maintaining the applied voltage at 
the proper and uniform level. Because 
of the special winding and free air circu- 
lation. the device is highly responsive to 
all voltage fluctuations. It acts as an 
r.f. choke in the line. reducing line noises. 
It serves as a safety fuse in the event of 
a short -circuit in the receiver. It is light 
and therefore remains placed in any re- 
ceptacle. 

RADIO NEWS FOR JULY, 1930 

Astronomical and Terrestrial 
TELESCOPE 

Magnifies 30 Times 
Own a genuine Astronomer's 
Telescope. See thousend. of 

Plmiles Make Sun. Moon 
ante`SStare your nest 

door neighbors. Moon 
Craters. Sun Spots. 
Eclipses. Comets 
enlarged 30 

Strange 
thrill.! 

Only 
ce 

53.95 
flours of fun 

looking 
ere. game.. bathing 

beauties. Crept for trips 
and ' oyeres. 5inde like 

teieseopen used in obeervr- 
t tories. Cerdirr wrote.hloon 

seemed 10 yard. away. 

510 A DAY 
Charge 25c Io look al the moon 

See 
Landscapes, 

Games, Ocean 
Scenes, Enlarged 

30 Times! 
Diameter 2 inches. Special 
friction adjustment for focus. 

iñmn ca bfetenco oboi 
e. 

fence. branch, etc. Finest ma. 
teriel,. Will last a lifetime. 

Five Days' Free Trial 
Rush nl 21.00 now. Pay 
balance 112.05 plus postage). when postman delivers. Keep 
5 days. If not 
terrefunded. telescope and mwea mill 
b 

ROLL -0 SPECIALTY CO., 
Dept. 11-335 

220 E. 3rt1 Si., Cincinnati, O. 

"Dependable 'B' Battery Power" 
For long and short wave receivers. Prices 
reasonable. Also "B" batteries operating 
from 32 to 110 volt D. C. farm lighting systems. 

Write for our free interesting booklet. 
See Jay Battery Co., 911 Brook Ave., N. Y. C. 

RADIO'S GREATEST VALUE 
NEW 1930 MODEL 

NATIONALLY KNOWN 
SCREEN GRID 

DYNAMIC WALNUT CONSOLE 
A C ELECTRIC RADIO 

Complete with 
eight R C A li- 
censed tubes. 39s NET 

Write for Our Bargain Catalog 
DIXON RADIO U ELECTRIC 

CORP. 
137 Bleecker St., N. Y. C., New York 

IN AMAZING STORIES 
for July 

"The Message Front Space," by David H. 
Speaker. Selenium, we know, has strong 
photographic properties. But all the ele- 
ments, even in the accepted table of 
elements, have not yet been discovered. 
How, then, can we be assured that some 
new element, more remarkable than 
selenium for its photo -electric properties, 
may not be discovered -an element strong 
enough to make possible enormous dis- 
tance radio communication? It is a story 
of unusual scientific interest. 

"The Driving Power," by Miles J. Breuer, 
M.D. Probably when we have all com- 
pletely assimilated the new theory of the 
structure of the Schroedinger atom. we 
may have to start learning new theories 
about atomic structure. How. then. can 
it be definitely said what the powers of 
intra- atomic energies may be? Dr. 
Breuer has done the unusual once more 
in this story of literary merit and scien- 
tific interest. 

"Paradox +," by Charles Cloukey. In an- 
swer to numerous requests, the sequel 
to "Paradox" has finally arrived. 

"Flamingo," by Clarence Edward Heller. 
Much has been said in the daily journals 
of wonderful robots. the direct successors 
of the almost historical "steam man" of 
two generations ago. But think what 
would happen if not only the servant and 
the manual worker were replaced by 
robots -if even our great singers and 
famous actors were likewise replaced in 
such manner. Read this charming ex- 
travaganza of the amusements of the 
future. 

"The Universe Wreckers," by Edmond Ham 
ilton. (A serial in three parts) Part III. 
In the concluding chapters of this amaz- 
ing interplanetary story, our well- known 
author brings to a fitting conclusion the 
stupendous attempt of the super- intel- 
ligent beings of Neptune to save them- 
selves at any cost. 
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Enjoy SHORT WAVE 
reception on your radio. 

_1-1u1r6 

l 

411 0 
"THE SUBMARINER" 
Short wave reception from all pmts of the world is now possible with tho SUBMARINER. 
No need to buy a special short wa a receiver when the SUB- MARINER will bring in reception at a racion of the coat. 
Plugs i your present broadcast receiver. Vernier tuning 
device with ratio f 64 to 1 makes tuning rexceptionally e,.sy, 
thus enabling you to pick up stations otherwise impossible to get. 
The SUBMARINER made since 1926 is completely shielded - 

aanality product threl AC 
317c50. Regular model AC or DC, fixed wave hand 19 -50 meters. 
317.50. Interchangeable coil, 13 -145 eters $22.50. The 'T' t, an exclusive "Submariner'. achievement, es five times 
thhe 

e 
volume of any other adopter. AC or DC, pri1 ces as follows: 

Fixed wave band. 19 -50 meters, $22.50. Interchangeable il, 
13 -145 meter $27.50. In ordering give model of set and numbers 

for shoes wnve , $2.50. 
Five-prong tube for AC receivers recommended 

Will be sent prepaid on receipt of price, or C.O.D. if 
$1.00 neo p order. Foreign orders, add 60c 
postage: co C.Ó.D. 
J -M -P MANUFACTURING CO., INC. 

3416 Fond du Lac Ave. Milwaukee, Wis., U.S.A. 

E R D*- 
RADIO BARGAIN rAT L 10 
CATALOG °Q 

ALSO FREE RADIO GIFT 

4// Send now for this 
new free radio catalog 

which saves you many dollars on 
radio outfits, kits. parts. tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- 
stantly what time it is in any part of the world! 
Given free if your request for catalog reaches us 

this month. 

4Ör! ÿR,4`' /r irta P 
200 Jackson St., Chicago,rlll. 

Genuine PILOT ̀ roduets" 

Membership in the 
ELECTRAD FORUM opens 

to you the world of radio re- 
search and experiment. it is an organization of earnest radio 

workers who exchange ideas and ex- 
periences. Dues, S5 per year, include 

unique monthly magazine of inestimable 
value. 

Write Dept. 
7 
- 0 'J 

for details and GlH /tt tt ap- 
plication blank. DIRECTOR 

ELECTRAD FORUM 
1440 Broadway New York 

kß18TlBE INSURANCE;,p 

THAT PAYS pow 1 
AMPERITE automatically con- 

coo, 

trots voltage fluctuations which u8E 
cause burn- outeandshorten tube 4FE. 
life. $1.10 with mounting (in ,,N., 
U. S. A.) At AU Dealers. ,. ̀ :.fir:, `. 

ii>d8 74hIPER1TE .t tlon 
561 RRf1ADWA V. NF.W WIRY, 

diagram means- FREE -Amperite Vest 
Pocket Tube Chart. 
Write Dept. RN -7 

EItEADdUSTING"Rhcadat 

Receiver Tone Control 
By Elmore B. Lyford 

THE manufacturers of broadcast 
radio receivers are beginning to 
realize that it is impossible to build 

a receiver whose tone characteristics will 
completely satisfy everyone -even though 
the receiver may have the best audio 
amplifier that could possibly be designed, 
there would always be some who would 
not like it. This is only natural, for not 
only does the "hearing ability" of differ- 
ent people vary, but so also do their 
tastes. To some listeners very high notes 
produce something closely akin to physi- 
cal pain, while to others the "boominess" 
of over -accentuated bass notes robs the 
program to which they are listening of 
all the enjoyment which it might other- 
wise afford. 

Receiver Control 
Only a few progressive manufacturers 

have, thus far, incorporated in their re- 
ceivers any means for varying and con- 
trolling the tone of the instrument. With 
the others, or with any of the older re- 
ceivers, the listener is forced to accept 
whatever tone characteristics the receiver 
has, and make the best of it. The tone 
control here described, however, may be 
assembled by anyone in a few minutes, 
attached to any receiver, and be used to 
regulate the quality of the set to any 
desired degree. 

As may be seen from the accompanying 
schematic diagram, this tone control com- 
prises in essentials two fixed condensers 
and two variable high resistances -noth- 
ing very complicated, but the results are 
all that could be asked. The whole action 
of the tone control depends upon the fact 
that a condenser offers a much greater 

.1 MFD.-, 100,000 
,OHMS 

I- 
m a 
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O 

,< 
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a 
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O 

500,000 OHMS 

impedance, or blocking effect, to a low - 
frequency alternating current than it does 
to a high- frequency alternating current. 

Condenser 
Referring again to the diagram, we can 

see that the 0.1 mfd. condenser, which is 
in series with the circuit through the 'de- 
vice, will offer a much larger impedance 
to low frequencies than to high, and by 
thus cutting them down will serve to ac- 
centuate the higher ones -make them 
more predominant in the loud speaker, 
and easier to hear. In similar fashion, the 
0.01 mfd. condenser, which is shown in 
parallel with the circuit through the de- 
vice, will "short out" and eliminate many 
more of the high frequencies than the 
low, and by so doing serve to accentuate 
the lower ones. 

(Continued on page 95) 

LIGHTNING ARRESTER 

Also Ejects Static Charges 
Improving Reception 

The Corwico Vulcan Lightning Arrester Is 
manufactured in accordance with a new en- 
gineering principle that protects your radio 
against damage from lightning and also dissi- 
pates accumulated static charges. Buy one 
today for lightning protection and better re- 
ception. 

At Your Dealer's or Direct 
Upon Receipt of Price. 

CORNISH WIRE CO. 
2,4 Church St. . .Flew York City 

MAKERS OF _ HE FAMOUS' 

WRITE for) 
Th s48 -Page 
MAN UAL 

of 

RADIO 
D A TA 

For 

CUSTOM -BUILDERS 
and EXPERIMENTERS 

Contains valuable information on 
Band Filters, Screen -Grid Ampli- 
fiers, Push -Pull Audio Amplifiers, 
Power Packs, Unit Construction, 
Shielding, Cabinets, Installation 
and Servicing, as used in the 
famous "HiQ -30" Custom - Built 
Radio. 
Fully illustrated, including Gra- 
vure Insert of Cabinets. 

SEND 10 CENTS TO 
COVER MAILING 

Write for it today. 
Use the v 
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Read Classified Advertising -It Pays ! ! ! 

Advertisements in this section twenty -six cents a word for each insertion. Name and address 
must be included at the above rate. Cash should accompany all classified advertisements unless 
placed by an accredited advertising agency. No advertisements for less than 10 words accepted. 
Objectionable or misleading advertisements not accepted. Advertisements for these columns 
should reach us not later than 1st of 2nd month preceding issue. 

Agents Wanted 
BIG MONEY AND FAST SALES. Every owner 

buys Gold Initials for his auto. You charge $1.50; make 
$1.45. Ten orders daily easy. Write for particulars and 
free sample. American Monogram Co., Dept 133, East 
Orange, N. J. 

Guaranteed Genuine Gold Leaf Letters anyone can put 
on story windows. Large profits, enormous demand. Free 
samples. Metallic Letter Co., 422 N. Clark, Chicago. 

Business Opportunities 

Talkie and Movie Producers are clamoring for New 
short story ideas, plots, etc. Perhaps you can write 
one that we can shape and sell for you. One writer 
(V.M.) received $3000. New York best market. Write 
for full particulars. Daniel O'Malley Company, Suite 
K. 1776 Broadway, New York. 

Amateur Cartoonists: Sell your cartoons, new plan, 
Smith's. Service, Ex1194, Wenatchee, Wash. 

Free Book. Start little Mall Order business. Hadwil, 
5A -74 Cortlandt Street, N. Y. 

STARTLING INVENTION! SCREW HOLDING 
SCREW DRIVERS! Remove, insert -screws inaccessible 
Places! Factories, garages, electricians, mechanics buy 
on sight! Sells $1.50; exclusive territory. FREE trial! 
Toolco, 1593. Water St., Boston. 

Correspondence Courses. - 

Used correspondence school courses sold on repurchase 
basis. Also rented and exchanged. Money-back guaran- 
tee. Catalog free. (Courses bought.) Lee Mountain, 
Pisgah, Alabama. 

uni nun 

.ano-,:m-,umo=-mve 

Detectives 

Detectives. Work home or travel. Experience un- 
necessary. Particulars free. Write George Wagner, 
2190 Broadway, N. Y. 

Help ií'anted and Instruction 

Detectives -Earn Big Money. Experience unnecessary. 
Write, American Detective System, 2190K Broadway, 
N. Y. 

Inventions 
INVENTIONS WANTED- Patented, Unpatented. If 

you have an idea for sale write, Hartley, Box 928, 
Bangor, Maine. 

Patent Attorneys 
Inventors -Should write for our Guide Book, "How to 

Obtain a Patent," and Record of Invention Blank, sent 
Free. Send model or sketch of inventions for our inspec- 
tion and instructions free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. C. 

Edward Gottlieb, Patent Attorney, 5 Beekman Street, 
New York. INVENTIONS patented; confidential advice; 
inventions developed- representative for Blair Tool and 
Machine Corp; trademarks registered. 

PATENTS -Send for form "Evidence of Conception" to 
be signed and witnessed. Form, fee schedule. Information 
free. Lancaster, Alhvine and Rommel, Registered Patent 
Attorneys in United States and Canada, 269 Ouray Build - 
ing, Washington, D. C. 

Patents -Advice and booklet free. Highest references. 
Best results. Promptness assured. Watson E. Coleman, 
Patent Lawyer, 724 Oils Street, Washington, D. C. 

Pocket Radios 
GUARANTEED "POCKET" RADIO. $2.00. Par- 

ticulars FREE. Neil Tasker, Shamokin, Penna. 

Printing, Engraving, Multigraphing 
M u RI graph inn, two dollars thousand. Miscellaneous 

Printing. Mayer Ray Corporation, 'Monmouth, Illinois. 

Songwriters 
Song Poem Writers: "Real" Proposition. Hibbeler, 

D191, 2104, Keystone, Chicago. 
COMPOSERS -VERSE OR MUSIC. Brilliant op- 

portunity. Write at once. Van Burent 2051 McClurg 
Bldg., Chicago. 

Telegraphy 
Learn Morse and wireless telegraphy. Big salaries. 

Tremendous demand. Expenses low, can earn part. 
Catalog free. Dodge's Institute, Cour Street, Valparaiso, 
Indiana. 

STATEMENT OF T11P OWNERSHIP, MANAGE - 
MENT, CIRCULATION. ETC., REQUIRED BY THE 
ACT OF CONGRESS 'OF AUGUST 24, 1912. 
Of RADIO NEWS, published monthly at Jamaica, N. Y., 
for April 1, 1930. 

State of New York, Ì 
County of New York J 

Before me, a Notary Public, in and for the State and 
county aforesaid, personally appeared Arthur H. Lynch, 
who, having been duly sworn according to law, deposes 
and says that he is the Editor of the RADIO NEWS and 
that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management, 
etc., of the aforesaid publication for the date shown in 
the above caption, required by the Act of August 24, 1912, 
embodied in section 411. Postal Laws and Regulations, 
printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, EXPERIMENTER PUBLICATIONS, INC., 
381 Fourth Avenue, New York, N. Y. ; Editor, Arthur H. 
Lynch, 381 Fourth Avenue, New York, N. Y.; Managing 
Editor, John B. Brennan, Jr., 381 Fourth Avenue, New 
York, N. Y.; Business Manager, H. K. Fly, 381 Fourth 
Avenue, New York, N. Y. 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders owning 
or holding one per cent or more of total amount of stock. 
If not owned by a corporation, the names and addresses 
of the individual owners must be given. If owned by a 
firm, company, or other unincorporated concern, its name 
and address, as well as those of each individual member, 
must be given.) EXPERIMENTER PUBLICATIONS, 
INC.. 181 Fourth Avenue, New York, N. Y.; B. A. 
Mackinnon, 381 Fourth Avenue, New York, N. Y.; H. K. 
Fly, 381 Fourth Avenue, New York, N. Y. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
(if total amount of bonds, mortgages, or other securities 
are: None. 

4. That the two paragraphs next above, givipg the 
names of the .owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also in cases where . the stockholder- or 
security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of 
the person or corporation for whcm such trustee is acting. 
is given; also that the said two paragraphs contain 
statements embracing aftant's full knowledge and belief 
as to the circumstances and conditions under . which 
stockholders and security holders who do not appear limn 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide 
owner; and this affiant has no reason to believe that any 
other person, association, or corporation has any interest 
direct or indirect in the said stork, bonds, or other 
securities than as so stated by him. 

ARTHUR H. LYNCH, Editor 
Sworn to and subscribed before me this 17th - day of 

March, 1930. 
(Seal.) Joseph H. Kraus.. 
Notary Public, City of New York. 

(My commission expires March 30, 1931.) 

TRUSS USERS 
Learn how to close the rupture opening, so 
the rupture can't come down. Get a Ten 
Day Test of the herbal- muscle -tonic 
"Plapao ", and 48 page illustrated book 
describing the effective home treatment 
used by satisfied thousands without delay 
from work. Awarded Gold Medal, Rome, 
Grand Prix, Paris, and other proofs of 
merit. You can make this test which 
started many others on the road to better 
health without cost -FREE. Write TO- 
DAY to Plapao Co., 375Stuart Building, 
Saint Louis, Missouri. 

HOW TO OBTAIN 

A Better Looking Nose! 
Improve your personal appearance 

My new Model 25 Nose Shaper is 
designed to improve the shape of 
the nose by remoulding the car- 
tilage and fleshy - parts, safely, and 
painlessly. This is accomplished 
thru the very fine and precise ad- 
justments which only my patented 
Model 25 possesses. Results are 
lasting. Can be worn at night, or 
during the day. Money -refunded 
if not satisfied after thirty days' 
trial. - Write for free booklet to 

M. TRILETY 
Pioneer Nose Shaping Specialist 

Dept. 136 Binghamton. N. Y. 

,QUIT TOBACCO 
Don't try to banish unaided the hold to- 
bacco upon s hehw aifof invet- 
erate o have, with aid 

Treatment, found it ease' to quit. 

KEELEY TREATMENT FOR 
TOBACCO HABIT °;öá 1 ó n. 
for tobacco. Successful for over 60 years. Write 
today for FREE BOOK and rticulars of 
our MONEY-BACK GUA RANTEE. 
THE KEELEY INSTITUTE, Dept.L -605, Dwight, tu. 
Home of the famous Keeley Treatment for Liquor and Drugs. 
Booklet Sent on Regaeet.- Correspondence Strictly ConódenU 1. 

RADIO NEWS FOR JULY, 1930 

Remote Control Systems 

(Continued from page 43) 

impedance is twice that of a single 
speaker. On the other hand, when two 
speakers are connected in parallel their 
total impedance is half that of a single 
speaker. Thus, if we have a group of 
four speakers wired in two pairs, the 
speakers in each pair being connected in 
a series, and the pairs being connected in 
parallel, the total impedance of the group 
will be equal to that of a single speaker, 
and will operate directly from the output 
of a receiver designed to work into a 
single magnetic speaker. This also ap- 
plies where several dynamic speakers are 
worked out of a receiver designed for a 
single dynamic. 

Where it is desired to work several 
magnetic speakers from a receiver that 
has a built -in dynamic speaker, it is ad- 
visable to employ a special coupling trans- 
former, the primary of which is con- 
nected in series with the voice coil of the 
dynamic speaker in the secondary circuit 
of the output transformer originally in- 
cluded in the receiver. The magnetic 
speakers are then all connected in 
parallel in the secondary circuit of the 
new transformer. For this purpose the 
primary of the special coupling trans- 
former should have an impedance equiva- 
lent to that of a. dynamic speaker and a 
secondary impedance approximately equal 
to the total impedance of the group of 
magnetic speakers. Special output trans- 
formers of this type are available with 
several taps taken off the secondaries to 
provide different impedance values. It is 
suggested that wherever possible the 
speakers of a system be connected in par- 
allel. Where a series connection is used 
the breakdown of one speaker means that 
all speakers in the series will be affected, 
whereas in parallel connections a burned - 
out winding in one speaker will not affect 
the others. 

The speakers themselves may be of any 
desired type, although for average- use in 
individual rooms magnetic speakers are 
to be preferred becausé of their low 
power requirements and because they re- 
quire no a.c. field supply. If desired, the 
magnetic speakers may be built into the 
walls. Speakers for this purpose are now 
being manufactured and usually consist 
of a small cone enclosed within a metal 
box with a grille front. The speakers are 
set into the wall with the grille front flush 
with the wall surface. Some of these 
units consist of a speaker alone, while 
others have a volume control and an on- 
off switch mounted directly on the front 
of the grille. 

The wiring system is of course an im- 
portant feature of . the multiple loud 
speaker installation in the home. For the 
form of installation that consists only of 
several loud speakers distributed around 
the house, perhaps with an on -off switch 
and volume control for each, the wiring 
is, of course, simple. In existing homes, 
the owner may prefer to tack the wiring 
along the baseboards and picture mold- 
ing, but obviously this is not a desirable 
method because it is impossible to con- 
ceal more than a small part of the wiring. 

(Continued on page 93) 
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Practical Remote Control Systems 
(Continued front page 92) 

A more practical plan is to have an elec- 
trician run the wiring within the walls. 
For this purpose flexible metal -clad cables 
are usually employed and are "fished" 
through the walls, an operation that is 
far less difficult than the average person 
realizes. The difficulty involved varies 
with the type of wall construction em- 
ployed in the house. In some cases all 
of the "fishing" can be accomplished 
through the holes which are cut in the 

of a single jack mounted on a plate simi- 
lar to the ordinary wall switch plate. 
Others include, in addition to the jack, a 
volume control and perhaps an on -off 
switch. Some, intended primarily for use 
with built -in speakers, do not have a 
jack. The manufacturers of remote con- 
trol equipment provide convenience out- 
lets suited to their circuits. Some outlet 
plates are also provided with a.c. outlets. 
a.c. switches, antenna and ground jacks. 

A.F. OUTPUT 
JACK 

eV 
RECEIVER I L 
A.C. PLUG 
INSERTED A.C. 

HERE -1 
SWITCH 

A.C. ®r 4 LINE 

RECEIVER OUTPUT PLUGGED 
I IN HERE I 

A.C. 
SWITCH 

L.S. JACK 

A.C. 
SWITCH 

4_ 
L.S. JACK 

CONVENIENCE OUTLETS 
AT RECEIVER PROVIDES 
A.C. SUPPLY OUTLET 
AND SWITCH. AND 

OUTPUT JACK 

REMOTE CONVENIENCE OUTLETS 
EQUIPPED WITH SPEAKER JACKS 
AND A.C. SWITCHES WHICH CONTROL 
A.C. SUPPLY TO RECEIVER. 

FIG.6 

walls to accommodate the radio con- 
venience outlets. In other cases, it is 
necessary to break through the plaster at 
other points, but this can frequently be 
done in a closet or other out -of- the -way 
place, where the repaired plaster will not 
be conspicuous. In still other cases the 
work can be done by removing one or 
two floorboards and working through the 
opening thus provided. 

Where the wiring system is to be in- 
stalled during the construction of a house, 
rigid metal conduit provides the ideal 
wire -way. Not only does this type of 
conduit provide the maximum physical 
protection to the wiring, but in addition it 
serves as a complete electromagnetic 
shield to prevent pick -up of a.c. hum or 
other electrical disturbances. Further- 
more, where rigid conduit is employed 
additional circuits may be run through 
the conduit at a later date or any desired 
changes may be made in the existing cir- 
cuit without the necessity of breaking 
through the plaster to gain access to the 
wiring. This ideal wire -way is, of course, 
somewhat more' _èxpensive to install than 
the inferior types, but it is an interesting 
fact thät in practically all of the large 
hotel, hospital and school radio installa- 
tions, rigid conduit is used for all of the 
loud speaker distribution wiring. 

The extent of the wiring required will 
depend on the type of installation. For 
the simpler systems that do not involve 
remote control the wiring is simply the 
equivalent of loud speaker extension 
cords, and any number of these wires 
may be run within a single conduit, either 
of the flexible or rigid type. Where a 
remote control system is employed its 
wiring should not be included in the same 
conduit with the loud speaker wiring. 

The question of radio convenience out- 
lets is one worthy of careful study. Out- 
lets now available vary greatly and types 
are available for almost every require- 
ment. The simplest form consists merely 

Fig. 6. This circuit provides 
for remote control of the re- 
ceiver a.c. supply so that 
the receiver can be turned 
off at night from the bedside 
and turned on in the morn- 
ing for the setting -up exer- 

cises. 

impedance units so arranged that when 
the loud speaker is turned off, impedance 
equivalent to that of the loud speaker is 
automatically cut into the circuit so that 
the volume level is maintained constant 
in all of the other speakers of the system. 

The accompanying illustrations show 
typical circuits for permanent home radio 
systems. They will provide a good idea 
of the general plans involved and will be 
of assistance to home owners in planning 
their own distribution systems. The more 
complicated systems involving remote 
tuning control, etc., have not been shown 
because circuits vary according to the 
type of remote control. Circuits for 
each type can be obtained direct from 
manufacturers. 

On Short Waves 
Short Wave Editor, 
RADIO NEWS. 
Sir: 

Have built the Junk Box receiver as 
an adapter for my four -tube set, using 
-99 tubes with a -20 tube output into a 
Western Electric Cone. To those who 
say -99 tubes are no good for this pur- 
pose I would say that the tubes be tried 
again. For the twelve -meter coil the 
form used was an old tube base and 
three turns were wound for the grid por- 
tion. With this coil I have had abso- 
lutely smooth oscillation, using no choke 
coil in the plate circuit. It appears that 
the transformer produces the necessary 
choking effect for proper regeneration. 
Several times I have had GBT audible 
over the entire house, also several others 
on the cone, such as PCJ, PCL, PHI, 
2 -ME, DF, CZ, CF, RX, KGO. 

Yours for more short waves, 
W. H. BLACK. 

Chicago, Illinois. 
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CELLO 
DADI Q 

STYLE NO. 154 

Genuine Screen Grid radio with dynamic speaker 
and high grade cabinets for radio or radio- phono- 
graph combinations. 
Write today for free illustrated catalog of Radio 

and Radio Cabinets 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th Street 
CICERO, ILLINOIS 

Home -Study 
Business Training 

Your opportunity will never be bigger than your 
preparation. Prepare now and reap the rewards of 
early success. Free 64 -Page Books Tell How. Write 
NOW for book you want. or mail coupon with your 
name. present position and address in margin today. 

Higher Accountancy Business Corres. 
Mod. Salesmanship Credit and Collection 
Traffic Management Correspondence 
Rail. Station Mgm't Modern Foremanship 
Law: Degre of LL.B. Personnel Mgm't 
Commercial Law CI 

Personnel 
Bookkeeping 

Industrial Mgm't c. p. A. Coaching 
Banking and Finance Business' English 

Commercial SpánisA 
Business Mgm't kfective Speaking 

Railway Accounting .Stenotypy- Stenog'y 
Paper Salesman's Training - 

LaSalle Extension University. Dept. 794 -R, Chicago 

WIRING DIAGRAMS 
package number 1 supplement to John F. Rider's 

Trouble Shooter's Manual" is now ready for dis- 
tribution. Here is an opportunity to secure wiring 
diagrams of the modern screen grid receivers at a ridicu- 
lously low price. 115 wiring diagrams, size 8% in. x 11 in. 
punched three holes suitable for loose leaf binding, cover- 
ing screen grid receivers produced by such manufacturers 
as Grebe, Crosley, Stromberg -Carlson, Fada, Stewart - 
Warner, Edison, Eveready, Silver -Marshall and others 

Price $2.50 postpaid.... Write for list of diagrams 
and books. 

RADIO TREATISE COMPANY 
1440 Broadway New York City 
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Through This Training 
Radio is on the verge of 

a further big expansion. 
Moreover, wide acceptance 
of the A.C. screen grid tube 
with its complexity of cir- 
cuits demands more highly 
trained men for manufac- 
ture and service. Nov is 
the most opportune time to 
enter this magic new field 
of work. 

Widely Approved Method 
The industry no longer wants just "tinkerers" 

but demands trained, skilled men. For example, 
the Wisconsin Radio 
Trades Association com- 
pels every serviceman to 
pass a severe examination 
and become registered. 
School of Engineering 
graduates are prepared 
for acceptance and regis- 
tered by this association. 

R. C. A. Photophone, 
Inc., have employed four- 
teen S: of E. graduates in 
important positions on 
their talking pictures. 

S. of E. graduates welcomed everywhere by 
leading companies. 

A Great School 
Founded in 1903 by 

Oscar Werwath, in- 
ternationally known 
electrical engineer. 
Over 26,000 success- 
ful graduates all over 
the world. Big unique 
laboratories afford 
thorough, practical 
training. Recognized 
faculty of specialists. 
Widely indorsed by 

radio and electrical industry. 

EARN WHILE YOU 
LEARN 

Co- operative part -time work plan. Earnest 
students of high character assisted to earn part 
of their expenses. Student Loan Foundation for 
those who need it. Moderate tuition fee. Broad- 
casting Stations WISN and W9SO, athletics, 
orchestra, fraternities, delightful environment. 

APTITUDE TEST 
Given Free 

Coupon brings 
Special Aptitude 
Test designed to 
help you find your 
rightful place in this 
wonder field of en- 
deavor. Also full 
details of intensive 
unique training of 3 
months, 6 months or 
1 year - depending 
on place to which you aspire. A few Free 
Scholarships awarded to men of outstanding 
merit. Enter the contest now! 

.140)i.or ENGINEERING; 
ta. 

Dept. RN -730 MILWAUKEE, WISCONSIN s I s mew N W EMI ssosIMP 
School of Engineering of Milwaukee, Dept. RN -730 
Milwaukee, Wisconsin 

Without obligation, send me, free, Aptitude Test for 
Commercial Radio Engineering. I am interested in 

3 Months' Junior Radio Technician Course 
O 6 Months' Radio Technician Course 

I Year Commercial Radio Engineering Course 

Name 

Address 

City State 
0.I can't leave home now, but would like to get started 

without delay. Tell me how I can do that. 

Age 
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NEW YORK'S NEW HOTEL 

LINCOLN 

Where modern scientific planning 
and management make possible 
rates surprisingly moderate. 1400 
Rooms, each with bath and shower. 

$3 - 5 One $4 - 7 Two 

Telephone Lackawanna 1400 

Eighth Ave., 44th, 45th Sts. 

Times Square NEW YORK 

VFREE BOOKS of 
BUSINESS HELPS 

We publish over 200 Home Study Books, each a complete 
treatise of its subject. We have one or more for you. 
Books on 

Commercial Art Decoration 
Lettering Automobiles 
Advertising Battery Work 
Sign Making Electricity 
Radio Carpentry 
Aviation Building 
Painting Contracting 
Silk Screen Process Sheet Metal Work 

and many other subjects. All fully described in our 
FREE CATALOG. Check the subjects in which you are 
interested and write today. 
FREDERICK J. DRAKE & CO., Publishers 

Room 510 -179 No. Michigan Blvd., Chicago 
Drake books are for sale in all book stores 

In 

SCIENCE AND INVENTION 

for July 

"Sailing Craft of the A ir"-Augustus 
Post, our Aviation Editor, desoribes 
the various gliders on the market. 

"How to Build a SCOUT Secondary 
Glider" -the first installment in 
our secondary glider series by Lieu- 
tenant H. A. Reynolds, who con- 
structed our Primary Glider, and 
Herr Martin H. Schempp, the well - 
known German glider expert. 

"Flashes from the Radio Lab" -our 
monthly helpful hints for the home 
radio experimenter and fan. 

"Master of the Whirlwind " -Alfred 
M. Caddell interviews Charles La- 
nier Lawrance, builder of the ra- 
dial motor used by Byrd and Lind- 
bergh. 

"As Simple as A -B -C" -Count Mir - 
zaoff gives a scientific history of 
our alphabet. 

Several How -to -Make -Its, among 
them : How to Make Your Own 
Fireworks, How to Make an Out- 
board Aquaplane, How to Make a 
Garden Swing, How to Make a 
Newspaper or Stationery Rack . . . 

Physical and Chemical experiments. 
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Receiver Tone - Control 
(Continued from page 91) 

The two variable resistances which are 
shown in the circuit are for the purpose 
of adjusting the effect of these condensers 
until a pleasing balance has been affected. 
The variable resistance which shunts the 
0.1 mfd. condenser may be of any value 

arounçl 100,000 ohms, and the variable 
resist, nce shown in series with the 0.01 
mfd. condenser should be as large as pos- 
sible- preferably 500,000 ohms or more, 
so that when entirely open its condenser 
will be for all practical purposes entirely 
out of the circuit. 

The Four IIorsemen -S'sh, It's Polo 
And no hay -wire game either -if four more horses for the opposing team and gentle- 
men who can stay on them can be obtained in advance of the Radio Show at Atlantic 
City. The gladiatorial combat will be housed in a riding academy at the seashore 
resort. Free tickets will be distributed at the Silver - Marshall booth. The challeng- 
ing equestrians, shown leaning on their croquet mallets, are all of Silver -Marshall. 
From the left they are Burton Browne, McMurdo Silver, William Halligan and 
Lawrence Chambers. Their erstwhile opponents may be Sam Cohen, Herman 
Hollander, John Griffen and -a couple more s'sh's -The Headless Horseman of 
Sleepy Hollow. Mr. Headless is being invited, in spite of that fact, for the very 

good reason that he has a horse. 

TELEVISION STATION SCHEDULES 
Station Owner 

Wave- 
length in 
Meters 

Power Time Schedule 
Holes 

in 
Disc. 

Motor 
Speed 

Subjects Televised 

W1XAV Shortwave & Television 
Laboratories, Inc., Bos- 
ton, Mass. 

137 / Kw. 3 to 5 PM and 7 to 11 
PM Daily except 
Sunday 

48 
Clockwise 

60 
Clockwise 

900 
R.P.M. 

Halftones only 

W2XBS Radio Corp. of America 
New York City 

142.8 y Kw. 7 to 10 PM Daily ex- 
cept Sundays 

900 
R.P.M. 

Not fixed 

W2XCW General Electric Company 
South Schenectady, N. Y. 

139.5 20 Kw. 48 
Clockwise 

W2XCR Jenkins Television Corp. 
Jersey City, N. J. 

139.5 5Kw. 

% Kw. 

3 to 5 PM and 8 to 10 
PM Daily except 
Sundays 

48 
Clockwise 

900 
R.P.M. 

Silhouette films, half - 
tones and living sub - 
jects 

W2XR Radio Pictures, Inc. 
New York City 

139 4 to 6:30 PM and 7:30 
to 10 PM Daily ex- 
cept Sundays and 
holidays 

48 
Clockwise 

900 
R.P.M. 

Special film stories 

W2XBU Harold E. Smith 
Beacon, N. Y. 

150 Ito 2 PM daily 24 
Clockwise 

900 
R.P.M. 

Living subjects 

W3XK Jenkins Laboratories 
Washington, D. C. 

103 
147 

1 %Kw. 8 to 10 PM daily except 
Sunday 

48 
Clockwise 

900 
R.P.M. 

Silhouettes 

W9XAO Western Television Corp. 
Chicago, Ill. 

150 2 to 3 PM and one hour 
every evening, dif- 
ferent time each 
night 

45 
Clockwise 
(Sonabria 
System) 

900 
R.P.M. 

Living Subjects 

The tabulated information prese ate abos e indicates some of the experimental stations which are now transmitting tele- vision signals. It must be remembered, howeler, that because of their experimental nature their time schedules, wavelength, power, motor speed, etc., may be changed frs, i time to time. This data is presented only to aid the experimenter in locating and otherwise identifying the several television stations now operating. -The Editors. 

95 

AUTO vatic 
MOTOR CAR 

RADIO 

ore 
°o'Y 

-and How 
Since our last Ad, ive have been swamped 

with inquiries, orders, and re- orders. 
AUTOMATIC MOTOR CAR RADIOS 

have been installed in cars at is number of 
Automobile plants, and have been acclaimed 
by officials as the most powerful and best 
operating and sounding set offered. 

Such Popular Approval Must Be Merited 
You haven't heard real sweet reproduc- 

tioti, nor had the pleasure of operating a 
super -selective and super -sensitive receiver, 
nor got the thrill of tuning -in D I SYANT 
reception while driving, until you've seen, 
heard; and operated an AUTOMATIC 
MOTOR CAR RADIO. 

Six tubes -four tuned stages -power de- 
tector, power amplifier, completely shielded, 
four times as sensitive as a home receiver, 
and then some. 

The sensation of a lifetime awaits you- 
and also unlimited profits. Be the first in 
your territory to avail yourself of this won- 
derful opportunity. 

Write or noire for full particulars 
Manufactured by 

AUTOMATIC RADIO MANUFACTURING CO., INC. 
112-118 Canal Street, Boston, Mass. 

Also mfrs. of TOM THUMB PORTABLE SETS 

EXPLORE 
THE 

XP 
SHORT WAVES 

OO 
IQ EXPLORER éQ- 

WITH THE EXPLORER 
PLUGLESS CONVERTER 

$14.50 
NO PLUG -IN COILS! Wave 

1 
length Gene 

WAVE 
eio meter.: 

ESA 

EXPLORER enables gy 
é. 

toaec- 
elm t ei,tion with your broadcast 

a 
eceiver. 

re of 
all th 

wave ld t > o r d' p . al on the short wave°. 
The EXPLORER ' n 1930 model, ecient and scientifically improved converter. B 

eieautiful 

appearance: ill nminated vernier dia; shielded; tube ineerte inside of cabinet; and absence of plug -in coils make it the moat c ent of all convertors. 
Beat performance at the lowest price. Goon Tern. Said Direct From Factory. Oanen .Now! A. C. or D. C. model $14.50. Sent postpaid upon receipt of price or C. O. D. plus ñ sta a upon receipt of Si. state whether A. C. or D. C. model is desired. SEND FOR FREE LITERATURE. 

RIM RADIO MFG. CO. 
695 Grand Street Brooklyn, N. Y. 

Loftin -White 
TUNER- AMPLIFIER KITS 

Designed and manufactured by Elec- trad- pioneers in the introduction of 
a perfected Loftin -White Amplifier 
Kit. Licensed under Loftin -White and 
R. C. A. Patents. Tuner Kit $40.00, 
Amplifier Kit, $35.00 (Less Tubes). 
Interesting, instructive literature on 
request to Dept. RN -7. 

175 Varialc St., New York, N.Y. 

ELECTRAD 
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De Forest Tubes have achieved a new perfection 
AUTOMATIC high - speed machinery, 

recently developed, assures the 

highest engineering standards while mul- 

tiplying production and reducing the 

selling prices. 

This season get off to a new start. Push 

these laboratory precision tubes. You will 

avoid tube troubles and have fewer serv- 

ice calls, more satisfied customers and 

correspondingly larger profits. 

Visit the De Forest Exhibit at Booths B3 and B4 at the 4th 

Annual R. M. A. Trade Show -Atlantic City Auditorium, June 

2nd to 6th. Everybody of importance in radio will be there. 

DE FOREST RADIO CO. 

PASSAIC, NEW JERSEY 

AU oioHs 
RADIO TUBES 

Branch Offices located in: 

Boston, New York, Philadelphia, Atlanta, 
Pittsburgh, Chicago, 'Minneapolis, St. Louis, 

Kansas City, Denver, Los Angeles, Seattle, 

Detroit, Dallas, Cleveland 
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The Pioneer 
First patented in 1911. First publicly displayed for 
use in radio receivers in 1921 -and in continuous 
development and production since then -the Mershon 
Condenser is unquestionably the pioneer practical, 
successful electrolytic condenser. And by virtue of 
the vast experience and research behind it, it is today 
years ahead of any other condenser in the field. It 
was first to provide high capacity in small space, to 
afford absolute freedom from puncture and to embody 

a service life measured in years, rather 
than weeks or months. 

Multiple anode, up- 
right type 

Single anode in- 
verted type 

31 Manufacturers Use It 
as Standard Equipment 
The fact that 31 of the leading set manufacturers 
of America use Mershon Condensers as standard 
equipment, is proof of the premier position they 
hold in the radio field. Engineers and manufac- 
turers-as well as "hams " -thinking solely in terms 
of maximum efficiency -have found in the Mer- 
shon the way to vastly improve performance, and 
at the same time effect substantial savings in space, 
cost and service work. 

Write for new booklet 
"Puncture - Proof Filter 

Condensers" 
THE 

AMRAD CORPORATION 

"We'll See You At 
Atlantic City" 

Auditorium Booth C -1 

June 2nd to 6th 

235 College Avenue 
MEDFORD HILLSIDE MASS. 
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Amazingly Eas Y a 
to getinto ELECTRICITY 

Don't spend your life waiting for $5 raises in a dull, hopeless job. Now . .. and forever ... say good -bye to 25 and 35 dollars a week. Let me show you how to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity -NOT by correspondence, but by an amazing way to teach, RIGHT HERE IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days! Getting into Electricity is far easier than you imagine! 

learn Without Lessons in 90 DAYS 
rk -in the Great Shops of Coyne y Ac tua 

Lack of experience -age, or ad- 
vanced education bars no one. 
I don't care if you don't know 
an armature from an air 
brake -I don't expect you 
to! I don't care if you're 
16 years old or 48-it makes 
nodifference! Don'tletlack 
of money stop you. Mostof 
the men at Coyne have no 
more money than you have. 

Railroad Fare 
Allowed 

I will allow your railroad 
fare to Chicago, and if you 
should need part -timework 
I'll assist you to it. Then, 
in 12 brief weeks, in the 
reat roaring shops ,of 
yne, I train you as you 

never dreamed you could 
be trained on a gigantic 
outlay of electrical appa- 
ratus ... costing hundreds 
of thousands of dollars . .. real 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations ... everything from door- 
bells to farm power and lighting 

. full -sized ... in full operation 
every day! 

NoBooksNoPríntedLesssns 
No books, no baffling charts ... all 
real actual work ... right here in 
the great Coyne school ... building 

real batteries ... winding real 
armatures, operating real mo- 
tors, dynamos and generators, 

wiring houses, etc., etc. 
That's a glimpse of how 
wemakeyou amasterprac- 
tical electrician in 90 days, 
teachingyoufar more than 
the average ordinary elec- 
trician ever knows and fit- 
ting you to step into jobs 
leading to big pay immedi- 
ately after graduation. 
Here, in this world- famous 
Parent school -and no- 
where else in the world - 
can you get this training! 

Prepare for Jobs 
Like These 

Here are a few of hundreds o 
positions open to Coyne -traîne 
men. Our free employmen 
bureau gives you lifetime em 
ployment service. 
A rmature Expert, to $100 a Wk Substation Operator 

$60 a Week and u Auto Electrician $110 a Wee 
Inventor . Unlimit 
Maintenance Engineer 

up to $150 a Wee 
Service Station Owner 

up to $200 a Wee 
Radio Expert up to $100 a Wee 

f 

p 

ed 

k 

k 
k 

COYN EH. C. LEWIS, Pres. Established 289q 

NowinOur 
New Home 
This is ournew,fire- 
proof. modern home 
wherein is installed 
thousands of dol- 
lars' worth of the 
newest and most 
modern Electrical 
Equi pmentof all kinds. 
Every comfort and 
convenience has been 
arranged to make you 
happy and contented 
during your trauung. 

JobsPayFuture 
Dort worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 

employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great W estern Railroad at over$100 
a week. That's not unusual. We can point 
to Coyne men making up to $600 a month. 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $15,000 a year. 

GET THE FACTS 
Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old -Coyne train- 
ing is tested - proven beyond all doubt -en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs ... facts...jobs...salaries 
.. opportunities. Tells you how 

manyearn expenses while train- 
ing and how we assist our grad- 
uates in the field. This does not 
obligate you. So act at once. 
Just mail coupon. 

Get This 
FREE Boo 
Íl 

1 

1 

ELECTRICAL SCHOOL 

500 S. Paulina Street Dept- BO227 - - Chicago, Illinois 

a 
Mr. H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept.BO -27 
Soo S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

Without obligation send me your big free catalog and all details of Railroad Fare to Chicago, Free Employ- ment Service, Radio, Aviation Electricity. and Auto. motive Courses. and how I can "earn while learning.°.- 

Name 

Address 

City .State 
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