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Since 1915 - 
Standard for All Sets 

TUBES 
are built in one of 
the greatest radio re- 
search laboratories 
the world has ever 
known. 
Every process and material used in their manu- 
facture has been developed in or passed the 
exacting tests of this world -renowned research 
organization. That is the secret of the in -built 
quality of Cunningham Radio Tubes. 

A hidden yet ever -present integrity, twelve 
years of constant striving for a better and still 
better product, and always the ideal of "Qual- 
ity First" -these combine to create value, an 
assurance of trouble -free radio reception. 

There is a special purpose Cunningham Radio 
Tube for every radio and power supply use. 
Consult your radio dealer. He will tell you the 
best combination of Cunningham Radio Tubes 
to use for your particular set. 

E. T. CUNNINGHAM, Inc. 
New York Chicago San Francisco 
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resents 

132 72B SP&'1R&7? v,lcuEs 
COMPLETELY revolutionizing present day standards, 

TOWER offers these five new, brilliantly conceived and 
executed cones. Select no speaker until you see them! 

JKODee 28 475° 
Suggestive of the days of chiv- 
alry with elaborate heraldic 
grill and armature type unit. 
Superb volume and tone quality. 

No matter what design 
meets your fancy -sail- 
ing ship or medieval 
castle, popular drum or 
octagonal cone - there's 
a TOWER Speaker of 
highest quality to delight 
both the eye and ear. 

See your dealer or ',trite 
us for illustrated circular. 

TOWER MFG. CORP. 
124 Brookline Ave., Boston 

A genuine sailing ship model 
cast in bas -relief with bright 
natural colorings. Armature unit. 

WEST Or DES MOINES, IA., $ 10.50 

Castle Cone '950 
A creative work of art finished 
in two -toned bronze. Employs 
powerful new type armature unit 
for power tube amplification. 
WEST OF DES MOINES, IA., $10.50 

Pirafe Ship `7°. 

The most amazing cone on the 
market! A fine old PIRATE SHIP 
with exceptional reproducing 
qualities. The utmost in eye 

and ear value. 
WEST OF DES MOINES, IA., $8.75 

America's most beautiful cone! 
Both a wall and table model with 
new armature type unit for 
power tubes, Mahogany fin- 
ished frame. Art Metal Base. 

_a. 

Over Two Million Tower Products now in use! 
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When the 
Greatest 
Show in 
History thrills 

the World 

195 

" You're tuere with 

`' 3 5 

Crosley: 

BANDBOX P5 
A 6 tube Receiver 

S85 
Brown frosted Crystalline 

Bronze Escutcheon. Escurcheon. 

65 

These approved cabinels haro 
been selected by Bowel Cros- 
ley, Jr., as ideal consoles, 
acoustically and meehanl ally, 
for the Installation of the 
Crosley "BANDBOX." Genu- 
ine Musicones built In. Cros- 
ley dealers secure them from 
their jobbers through 

H. T. ROBERTS CO.. 
ll l k S. Michigan Ave., 

Chicago, III. 

Sales Agents for Approved 
Console Fartons': 

SHOWERS BROTH t :I:s CO, 
THE N'OLI 

INO t'S'l' IDES 

A tremendous Crosley radio achievement for 1927-28 
R ECENT court deci,i nos which 

clarified the radio patent situ- 
ation have paved the way for 

still greater Crosley triumphs. 
Now- completely available to Cros- 
ley -and amplifying Crosley suprem- 
acy ill fullest measure, are the enor- 
mous resources, great discoveries and 
ideas embodied in patents of I- The Crosley Radio Corporation. 
2 The Radio Corp. of America. 
-The Westinghouse ('o. 

4- The General Electric Co. 
5--The American Telephone & Tele- 

graph Co. 
o -The Hazeltine Corporation. 
7 -Tite Latour Corporation. 
order which Crosley is now licensed 
to manufacture. 
Here are the serri) big things which 
represent radio's greatest advance- 
ment, brought together by Crosley 
and combined with the experience, 
mass production method and leader- 
ship of the Crosley organization. 
No wonder a waiting radio world 
pronounces the -'Bandbox" at the 
unprecedented price of $55, Crusley'.s 
paramount achievement. 
The Bandbox is Shielded 
Radio coils are surrounded by mag- 
netic fields similar in every respect 
to the magnetic field around the 
earth that moves the needle of a 
compass but around radio coils these 
fields make nuisances of themselves 
by feeding back on each other. 
Heretofore it has been customary 
to make inefficient coils with in- 
efficient fields to prevent such feed- 
ing hack. The Crosley Bandbox 
incorporates copper shields around 
each coil to prevent such feeding 
hack. The coils consequently can be 
made and are very much more effi- 
cient. The amplification of the re- 
ceiver is. therefore, much higher - 
the sensitivity is greatly increased. 
Condensers are also completely 
shielded from each other in separate 
Ioctal compartments. Hitherto, only 
high priced sets have enjoyed this 
super radio advantage. 
There Is No Oscillation 
The Bandbox employs completely bal- 

:laced or neutralized radio frequency 
stages to prevent oscillation, instead 
of the common form. of losser method. 
More costly, to he sure, but extremely 
necessary in achieving such results 
as are obtained by this marvel of 
radio reception. 
For Sharpness - 
The Acuminators 
"Bandbox" acuminators enable "fish- 
ers" for distant stations to bring 
them in loud and clear. As powerful 
telescopes magnify distant scenes. 
acuminators increase the volume of 
far -a -way signals so they seem like 
local programs. 
Volume Control 
This is another big "Bandbox" fea- 
ture which permits full brass band 
power for those who want their 
dance notes strong and loud. For 
others, it cuts volume clown to a soft 
and gentle murmur, without dis- 
tortion. 
Illuminated Dial 
A Master Station Selector has an 
illuminated dial for easy reading in 
shadowy corners. A single knob per- 
mits full tuning for ordinary recep- 

tion of I, ...si. nearby 1111,1 super - 
powered stations. 
Installation Simplified 
A woven table. containing vari- colored 
rubber covered leads. makes installa- 
tion and hookup easy for the veriest 
novice. No waiting for the radio 
service man. should the batteries he 
changed. 
Easily Adapted to Consoles 
Simply remove screw s iu escutcheon 
and in base of set. Lift of; metal 
case. Chassis now stands ready for 
installation in console cabinet. Open- 
ing in console cabinet permits control 
shafts to protrude. Escutcheon screws 
in place and- Presto! the console 
radio is complete. 
For A C Operation 
a special Bandbox is available at 
$65, wired specially for une with the 
Crosley Power Converter at $60. 
This special Bandbox utilizes the new 
R.C.A. AC tubes which have made 
the operation of radio receivers direct 
from house current so sinople, effi- 
cient and dependable. The first three 
tube: employed in the AC model are 
UN 226. These go into the radio 

Crosley Radio 
is licensed 

only for 
Radio 

.notateur, 
Experimental 

and 
Broadcast 
Reception 

Crosley recommends the use of 
five 201 -A Radiotrors and one 
UX -171 power tube. or Cunning- 
ham equivalents which are fur- 

NEu-oto;orNE 

nisherl at standard tube prices, 
with each Bandbox. While Radio - 
trou UX -171 is 180 -volt tube, it 
gives a superior performance for 
135 -volt "B" batteries. 

THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, JR., Pres. 

Cincinnati, Ohio 
Prices slightly higher west of The Rocky Mountains 

IMPROVED \IUSI CON I- :> 
Although Mttsi- 
cones improve the 
reception of any 
radio set, they are 
perfect affinities in 
finish, beauty and 
reproductive effec- 
tiveness for Cros- 
ley Radios. A new 

model built in the form of a Coloniai Tilt-Table with 
brown mahogany finish, stands 
3 feet high. Price $27.50. 

16 -inch Super \Iusicone 
(As pictured with Bandbox) 

$12,75 

12 -Inch Ultra Musicone 
$9.75 

frequency sockets. The detector tube 
is UY 227. with indirectly heated 
emitter. Another UX 226 is used 
in the first audio stage. Raw AC 
current heats the filament of all UN 
326 tubes. Power tithe UX 171 is 
in the last audio socket. This makes 
the "dog houses" rumble sonorously 
and the bass drums deeply boons, 

The Power Converter 
The power converter which smooths 
the alternating current is a marvel 
of engineering ingenuity. Only half 
the size of an ordinary "A" storage 
battery, it supplies the required A, 
B and C currents, without hum. 
Finished in brown frosted crystalline. 
There are models for 25 and 60 cycle 
current. A snap switch shuts down 
the set and power converter com- 
pletely. 

Price of Power 
Converter -$60 
You owe it to yourself to see the 
"Bandbox" and listen to its remark- 
able performance. If you cannot 
easily locate the nearest Crosley 
dealer, his name and address will be 
supplied on request. Write Dept. 22. 
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`erigner of róadca.rt f'tation W EMC 

'Tours Europe On cInrpection dip. 
HOW WOULD YOU LIKE TO 
HAVE JOHN FETZER'S JOB? 
Would you like to tour Europe with all your expenses paid? You would? My friend 

John Fetzer DID 1 Maybe you'd like to hold a fine job as Chief Engineer of a widely - 
known American broadcast station? That's what John Fetzer is right now -Chief Engineer 
of Station WEMC, "The Radio Lighthouse," located at Berrien Springs, Mich. Read his 
interesting letter at the right. 

Will YOU take a Bet- you home. resent 
job, and learn in the quiet of your 

own 

ter Job -More Money? 
If I offered you a job like John Fetzer's at 

100 or $150 a week, would you take it? 
If I told you that to get this job you would 

have to do a little studying, say half an hour a 
day for a few months, would you do that, too? 

You bet you would. You probably even think 
I'm foolish to ask you such questions. But, as a 
matter of fact, you today have such an opportunity 
in the same place John Fetzer found his -in the 
brand -new, growing Radio Industry. 

Plenty of Plums Still 
Left on the Tree 

We've just barely scratched the surface in the 
Radio business. There are plenty more oppor- 
tunities just as good as the one John Fetzer 
grasped. 

You'll have to do some studying before you 
can hold down one of the good jobs -only well - 
trained men are wanted. 

But that part isn't hard -lots of men without a 
grade school education have done it. And it only 
takes a comparative short time at studying about 
half an hour a day. You can keep right on with 

Get My Big Free Book 
300,000 new openings have been created by the 

swift growth of the Radio business in the past 
few years. During the same years I have helped 
thousands of men to take advantage of opportuni 
ties like these. 

John Fetzer, whose picture you see above, is 
only one man among these thousands I've helped. 
Lots of the others didn't climb as high as Fetzer, 
but there are some, too, who have gone higher. 

I'm ready to help you, too, if you are looking 
for a better job and more money. The good jobs 
in Radio pay from $50 all the way up to $250 a 
week. And the accomplishment of television, 
trans -Atlantic Radio telephony, the other new in- 
ventions constantly being made, all point to even greater things for the future. If you're ambitious 
and dissatisfied with your job or your future, let 
me help you share in the Rich Rewards of Radio. 

Mail the coupon below for my big free book 
about Radio, its opportunities, and how I train 
you, quickly and easily in your spare time at 
home, to take advantage of them. No previous 
experience needed. You learn by doing, with six big outfits of practical experimental material I send you at no extra cost. Mail coupon now for book- Address: E. Smith, President, National 
Radio Institute, Washington, D. C. 

. _..---...,- ___.____. .._. _._ _ .._ ,.. _ ___,,_ 

Originators of Radio Nome Study Training 
HERE'S THE SAME COUPON THAT FETZEI2CLIPPED 

elhib Book ou PO NI: 
FREEO\ j, E. Smith, President, 

National Radio Institute, 
Dept.,Eij.P. -9 1, Washington, D. C. 
Dear Mr. Smith; Kindly send me your free book " Rich Rewards in 
Radio," and all information about your practical, home-study Radio 
training. I understand this phaces me under no obligation. 

Name 

Address 

Town ---- -__--- , State 

I: 
t, 

f 
I i 
r 
t, 

: profession than any other educa- 

i tor. The National Radio Insd- 
tute is the oldest and largest Radio 

i home -study school in the world. 
t: 

C C r C 
4-4 

1i!1Ì 

Dear Mr. Smith: 
I went to Europe at the expense 

of my station. WEMC, to 

learn the best methods 

used there and bring 

them back for my sta- 

tion. I found about 20 
stations in the British 
Isles, mostly used to relay pro- 

grams from 2LO. They were very 

kind to me at 2L0 -their equip- 

ment is about like that 

of our own good sta- 

`f tions. French 
/i stations, I 

;¡y . . found,] 
. IÍ don't com- 

pare with the Brit- 
ish. There are 6 im- 
portant stations in 
France. Eiffel Tower 
is the best known. I 

visited Holland. Bel- 

gium and Switzer- L`7"'"1 ï `c4 

land, and got a real thrill 
from seeing the big station at 

Nauen, Germany. On my return 
I designed and built the new high 

power station 
for WEMC, 

Jai using best 
features of 
what I had 

seen. Our first program was re- 

ported in 40 States. Your training 

is the way to 

lasting suc- 

cess in Radio. 

J. E. SMITH, President of the 
National Radio Institute, Wash- 
ington, D. C., has directed the 
training of more men for the Radio 

197, 
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ftADIO 
NEWS 

Bigger, 
Greater 

and More 
Valuable 

Than 
Ever 

116 
Pages 

of 
1927 

Radio 
with 

Elaborate 
Circuit 

Diagrams 
and Illus- 
trations 

uuumuuuulllumllmmuuumuuumumom 

AMATEURS' HANDIBOOK 
1111111,111111,1111 

New ! 1927 Edition 

Amtiiuiir4ia,,Ïí took 

EXPERIMENTER PUBLISHING COMPANY Inc. 
NEW YORK 

50c 
The 

Only Book 
of Selected 

Radio 
Features 

of the 
Year 

This is 
the 
4th 

Great 
Yearly 
Edition 

Just 
Off 
the 

Press 

Sold 
on all 

Newsstands 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Here is the greatest Radio Handibook ever published! 
Right up to date -a brand new edition of the very finest selected 
articles that have appeared in "RADIO NEWS," Radio's Greatest 
Magazine, this year. 
All new Radio -Plenty of latest model circuits with blueprint diagrams, 
ready for building. This is the most popular Radio Book ever pub- 
lished. The past three editions were completely sold out. -And you we offer the biggest and best edition of them all. Get 
your order in early -send it in today. Send 50c with this coupon or 
see your dealer. 

EXPERIMENTER PUBLISHING CO., INC. 
230 Fifth Avenue New York, N. Y. 

THE EXPERIMENTER PUB. CO., Inc. 

230 Fifth Ave., N. Y. 

Gentlemen: I enclose 50c for one copy of 

"Radio Noes Amateur's Handibook." 

Name 

Address 

City. State 
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Combines the Best Features of Everg circuit1 
Radio's most amazing set 

7'STRe 
,s60\ a in-Fritts Cabine 

_ 

The products of these well -known manufacturers 
have been combined to make "THE STROBO- 
DYNE" a circuit of sensational performance. 
The following are but a few of the features which 
have been developed to an unusual degree in "The 
Strobodyne": 

Extreme selectivity enabling you to tune 
out interference. 
The ability to receive distant stations as a 
matter of course rather than as an event. 
Unusual tone quality due to the precision 
and quality of the apparatus used. 
All the volume you want- undistorted. 
Extreme simplicity of tuning and adjust- 
ment. 
Easy to build and every product fully 
guaranteed. 

Q_) 
ety 

Use This 

Official 

List of Parts 

3 Hammarluud Variable midline condensers 
.00035 mf. 

1 Set Hammarluud Strohodyne coils 
3 Hammarlund Shields 
2 Hammarlund Equalizing Condensers 
1 Hammarlund Brass Shaft 10% inches long 
2 Samson Symphonic Transformers 
1 Samson No. 85 Choke 
4 Radio Electric R.F. Units Type F 
5 Radio Electric Fixed Matched Condensers 
1 Micarta Fabricator Panel 8" x 24" x 3/16" 
1 Micarta Fabricator Sub Panel 12" x 251/4" 

x 34.. 
1 Interstate Sales Output Filter 
3 Carter No. M -20 Midget Rheostats 20 ohm 
1 Carter No. M -400 Midget Potentiometer 400 

ohm 

l Carter No. 1 Short Tack Open Circuit 
1 Carter No. 2A Short Jack Closed Circuit 
1 Carter Imp Battery Switch 
1 Cardwell Balancet Type 618A 
4 Dubilier By -Pass Condensers .5 mf. Type 907 
1 Dubilier Fixed Condenser .002 mf. Type 601 
8 Benjamin Sockets UN Type 9040 

12 N -L Binding Posts 
2 National Co. Dials 
4 Radian Amperites Type lA 
1 Radiali Amperite Type 122 
I Electrad Royalty Variable Resistance Type B 
2 25 ft. coils Belden Colorubber 
7 CeCe Vacuum Tubes Type 201A 
1 CeCo Vacuum Tube Type 112 
1 Fritts Cabinet for Panel 8" x 24" x 13yä" 

Address all inquiries to "STROBODYNE," 230 Fifth Ave., New York 

Official 

Construction 
Book Now 

Ready! 

"STROBODYNE" 
230 Fifth Ave., New York 

I enclose 50e. for one copy of the official 
construction book, giving all data on the 
STROBODYNE, and all supplementary 
nformation. 

Name 

.Address 

Pity 
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1fes,Sfr, thath the ,lew Sonoc/wir/eft! 

So 
9ize 

NOcHOR 

aA 

HETHER you choose the Regular or Junior 
Model, you buy Sonochorde quality -a cone 

speaker you can show your friends without apology. 
Back of each Sonochorde is the oldest and largest or- 
ganization in America devoted solely to the manu- 
facture of quality radio speakers. The 1928 Models 
represent even finer examples of the acoustic art than 
ever before produced. Both Cones incorporate the 
famous patented Sonochorde unit and are finished in 
mahogany with rich wine -colored silk fronts and 
protected backs -objects of beauty matched only by 
their superlative performing qualities. 

Ask your dealer to show you the 18 exclusive 
Sonochorde features or write for 

Illustrated Circular. 
Dept. A 

BOUDETTE MFG. CO. 
Chelsea, Mass. 

Junior Model 
Slightly smaller than the Regular Model 
with a simplicity of outline all its own, 
the Sonochorde Junior is a most fortu- 
nate choice. See and hear it. 

Senior Model 
(Regular) 

Truly the Speaker of Eloquence -the 
leader of the Sonochorde line. Also 
furnished in Wall and Floor Standard 
Models including all Sonochorde fea- 
tures. On sale by good dealers. 

If you have trouble securing 
your Sonochorde, write us for 
your nearest dealer's name. 
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Editorial and General Offices, 230 Fiftlì .Avenue, New York 

Vol. 9 SEPTEMBER, 1927 No. 3 

A RADIO UTOPIA 
By HUGO GERNSBACK 

WE Americans are prone to pat ourselves on the back when 
we contemplate that, in the radio art, we have always been 
first, and still are far ahead of all other nations. In 
America the radio amateur movement back in 1910 first 

reached wide proportions and, again, in America we had the jump 
on the rest of the world, when broadcasting started. We have main- 
tained this lead ever since. We have more broadcast stations than 
all the rest of the world and more radio sets in the United States, 
by far, than in any other two nations. All of this is not said in any 
vainglorious spirit, but simply as a statement of fact. 

On the other hand, when it comes to telling the rest of the world 
about the greatness of America, and our achievements in all other 
directions, radio, with all its vaunted development in this country, 
has as yet a great and important duty to fulfill. 

To make plain what I refer to. let nie mention only one instru- 
mentality that, perhaps more than all others combined, has Ameri- 
canized the rest of the world. That instrumentality, as every one 
knows, is the motion picture. The world has learned more about 
America, its customs, its institutions, and its 
civilization, from the motion picture than from 
anything else. The reason, of course, is simple. 
The motion picture, due to the diligence of 
the film industry, has been broadcast over the 
entire globe, right into the lives of the millions 
of inhabitants scattered over our planet. 

Nor has the American motion- picture in- 
dustry permitted the lead to he taken away 
by another country. It may be said, therefore, 
that the American motion picture is supreme 
in the world today ; and particularly when it 
is pointed out that it is the greatest single 
missionary of America, and, incidentally, of 
world peace. 

Let us now turn to radio, and see how we 
appear in this light; that is, if we wish to draw a parallel between 
American radio and the motion picture. \Ve actually find that 
American radio is known in foreign countries only through the press 
and through news items. The man in the street, indeed, the average 
man who owns a radio set, never hears American programs; or does 
so only if he is one of the few select experimenters who use short- 
wave sets. 

We know, of course, that no radio transmitter in the United 
States can reach far over its borders. except into Canada and 
Mexico. When it comes to Europe or Australia, Asia, or Africa, 
American programs are practically never heard there, except on 
special short -wave sets, which may be left out of the discussion 
because there are so few of them. 

Let us now say. that the entire civilized population of the globe, 
no matter where located, should he in a position to listen every day 
to American programs. Would that not be performing a great 
service for this country ? Would it not, in a great measure, help to 
maintain the peace between America and others, and would it not, 
like the motion- picture industry, be the best missionary that we could 
possibly llave in foreign countries? 

Therefore I propose my plan. I know that it may sound fantastic 
and Utopian in the extreme ; but, if some one had told you, thirty 
or forty years ago, that the motion- picture industry would become 
what it is today, it would have sounded, perhaps, far more fantastic 
than the plan which I am about to propose. 

The plan, in short, is to erect in this country five ultra -power 
broadcast stations -a perfectly feasible project for the present -day 
radio art. These stations, of course, could not be self -supporting, but 
might he partly supported by advertising, and perhaps otherwise 

through the subsidy of a number of rich men, of whom we have 
plenty in this country. 

I propose to erect five super -power stations, each of a minimum 
power of 25,000 kilowatts. If this figure could be increased to 
50,000 kilowatts, so much the better. 

Suppose we have four stations at the four corners of the country, 
as follows: one in the northern part of Maine, to cover Europe and 
Africa. The second, in the lower part of Florida, would cove. 
South America. The third, in the northern part of the State of 
Washington, would cover Asia. The fourth, in Southern Cali- 
fornia, would cover Australasia. Each of these stations would 
operate on anywhere from 25,000 to 50,000 kilowatts; and each 
station would be a beam -transmission station, sending a beam fan - 
wise toward the continent that is to benefit by the reception. 

The most powerful. broadcast station in this country now operates 
on about 50 kilowatts. It covers a range of about- 500 miles, on an 
average, consistently. The transatlantic radio -telephone operates 
on between 100 to 250 kilowatts ; by means of which the Atlantic 

is now bridged by the human voice every day. 
It will be seen, therefore, that the ultra - 

power stations tvhich I propose are of a power 
at least 100 times greater than those ill use 
now. That, however, need not disturb us; 
because even a station that operates on a power 
of 25,000 kilowatts would not use more power 
than one of the giant ocean liners in use 
today. 

The fifth station would he located some- 
where in the center of the United States, at a 
suitable location. This would not be a beans 
station, but would be used for general broad- 
casting for the United States itself. Now, the 
plan would be to tie all five stations up by the 
usual telephone net, and to broadcast from 

some remote- control point, such as New York, Chicago, or San 
Francisco, whichever would be deemed advisable. The five stations 
could operate on a single wavelength, all being controlled by 
crystals, if necessary, so that only a single wavelength would he 
required. This would mean that there would be no conflict in their 
reception in the various parts of the world, and the special wave- 
length would soon become recognized as that of America. With 
25,000 to 50,000 kilowatts power, a good signal could be laid down 
over practically all civilized parts of the world. Thus, for instance, 
the station in Maine would lay down a good signal that could be 
heard at practically all times of day as far as Moscow. The reason 
here is that transmission over the sea is much better than over land. 

The plan, I admit, is fantastic, but certainly not more fantastic 
than radio itself was forty years ago. Against the plan may. of 
course, be cited, first, the tremendous expense of operating the 
stations; but we need not he concerned with this at once, for the 
simple reason that in time, I believe, with a partly -commercial pro- 
gram, the five stations would perhaps maintain themselves. 

The second, .and more important, objection is the time -difference; 
but this is not insurmountable either, because we could broadcast 
(luring our day, which, for part of the globe, would be night time. 
The night programs could easily be repeated ill daylight the next 
clay, by having the program of the previous evening recorded on a 
telegraphone, if this should be necessary. 

A third objection will be raised on the score of the difference in 
languages; but, more than ever before, radio listeners of the world 
are familiarizing themselves with English; and the establishment of 
these stations, with their programs regularly audible, would give a 
tremendous impetus to this movement. And that is what we want. 

1 N which the Editor falls in with the 
belief that American radio develop - 

ment leads the world -hut compares it 
unfavorably with the American motion 
picture in the matter of international 
influence -and suggests a method by 
which. America can express herself to 
the entire world through the ears of its 
radio listeners -the possibilities of radio 
broadcasting by ultra -power world sta- 
tions -and their effect in promoting in- 
ternational better understanding front 
Moscow to the Argentine and from the 
North Cape to New Zealand. 

11 

Mr. Hugo Gernsback speaks every Tuesday night at 9. P. M. from station WRNY on various radio and scientific subjects. 
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The Community Set Builders 
A Survey of an (mportant Factor in Radio Production, Hitherto Unclassified 

OF late there has been developed 
a special and important mar- 

ket for the radio manufacturer. 
This new outlet may be described 
under the name of "Community Set 
Builders." From a small beginning, 
several years ago, it has grown to 
a respectable size; so that today the 
community set builders are to be 
reckoned with in the sum total of 
our annual radio turnover. 

The community set builder com- 
petes with no one, but simply takes 
care of the business that otherwise 
would be lost entirely. In this re- 
spect the community set builder 
compares with the small garage and 
repair shop in a rural community, or 
at some crossroads which cannot 
support a larger institution. 

The community set builder is 
usually found in the very small com- 
munity where there are no radio 
dealers. He, thus, does not com- 
pete with the legitimate dealer; but, 
quite the contrary, in time, becomes 
a dealer himself, from small begin- 
nings. 

These home builders are now be- 
ing actually encouraged by most 
radio manufacturers, as Mr. Perry's 
thorough investigation, made on be- 
half of RADIO NEWS, will show. 
-EDITOR. 

i 

\ \ V of the men who began build - 
it radio sets in spare time be- 

cause they enjoyed the work have 
capitalized their ability by becom- 

ing "community set builders." 
They no longer have to limit their pur- 

chases of parts by what they can save out 
(.f their weekly expense money. They buy 
all they want, build any kind of set that 
interests them, try all the new appliances. 
The cost often runs into large figures ; but 
that sloes not matter, because there is a 

By ARMSTRONG PERRY 

direct financial return. As soon as a set is 
working well it is shown to the neighbors 
and sold at a good profit. 

This Is one of the most logical develop- 
ments of modern radio. The increase in the 
use of receivers has been marvelous, but the 
homes without radio still outnumber those 
that use it, four to one. Most men could 
build radio sets for their homes if they 
would; but gardens, cars, golf, books, cards, 
shows and other pastimes take their atten- 
tion. Comparatively few ever get around to 
it. Many go without radio, simply because 
so many radio dealers are not salesmen and 
merely wait for customers to come in and 
buy their goods. Thousands of persons who 
might become customers never are ap- 
proached. The community set builder fits 
the situation and meets a real need. 

EASIER TO SELL IN THE HOME THAN 
ANYWHERE ELSE 

In a radio store there may be sets priced 
all the way up to $2,500; and the highest 
range of prices is prohibitive for the average 
family. Many customers feel embarrassed 
when they cannot afford to buy the best. 
Others are suspicious of salesmen, thinking 
that they always try to sell as expensive sets 
as they can -and perhaps to unload, upon 
those who know little about radio, the things 
that the concern needs to get rid of. But 
when a man or woman calls at a neighbor's 
home to hear a home -made set. there is no 
prejudice or embarrassment. A man who 
has built a set often talks about it and ex- 
plains its operation as interestingly as he 
talks about his car. Th _ visitor becomes in- 
terested at once. 

The community set builder brings in a 
concert. Knowing his receiver from base- 
board to loud speaker, he smooths out the 
reception and eliminates a lot of noise that 
is often tolerated in the belief that it is 
caused by "static" and cannot be shut out. 
He explains how to tune and adjust the re- 

A man who has built a set talks about it as interestingly as about his car, especially if he has 
visitors interested in radio. He demonstrates it expertly and smoothly. 

c'rh'utbcr, 1927 

ceiver and lets the caller try it. Usually this 
leads to a request : "I wish you would make 
me a set like that." 

At that point the community set builder 
can clinch the sale by letting his neighbor 
have the set "as is." He can take it over 
to the home and' install it without delay. 
There is no sales resistance to overcome, and 
no running up of overhead expense by send- 
ing employees to do the job. There is 
mutual confidence, because there is close con- 
tact. The first sale usually leads to another 
and another through that most potent of all 
advertising -the enthusiastic praise of satis- 
fied customers. Many a community set 
builder, without a cent of advertising or 
office expense, finds his spare time filled with 
profitable orders from those whom he knows 
so well that he can let them have sets, on 
easy payments, without risking a dollar. 

A BIG ORDER 

There are two brothers on Long Island 
who began buying parts from the \Valthal 
Electric Company of New York some time 
ago. One of them dropped in the other day 
and bought 400 amplifying transformers. 
Their purchases had increased gradually for 
months; but this order took the salesman by 
surprise. He asked some questions. 

-We started building sets in our home," 
the customer told him. "We are still work- 
ing at home, on full time now, and ncy 
brother and I are taking a hundred dollars 
a week out of the business, each one of us. 
We have bought ourselves good cars and we 
cover more territory now than we did at 
first, but we are still community set builders. 
My brother builds the sets. He can assemble 
a three -tube outfit in fifteen minutes, for we 
have the panels all drilled and everything 
ready. I do the outside work." 

BUILDS FOR SAILORS 

The same company has some other interest- 
ing customers who are commurtfty set build 
ers in one sense or another. One of them 
roves the water front in a seaport city and 
makes the acquaintance of officers and men 
from the navy and the merchant marine. 
The C.P.O.'s and quartermasters, the 
"Chips," "Paints" and engineers used to have 
phonographs in their quarters ; perhaps they 
still have them, but they all want radio sets 
too. 

Usually they want a receiver with a loop 
aerial, for outside wires are likely to be in 
the way of the ship's gear, and where there 
is a loop aerial there must be many tubes. A 
sailor has little chance to spend money until 
he goes ashore ; and even if he should lose 
his pay shooting craps it cannot leave the 
ship while she is at sea. Any group of 
sailormen can raise the price of a good radio 
set, if the builder gets to them before they 
have wandered too far from the gang plank. 
This set builder, by square dealing and ex- 
pert construction, has worked up a patronage 
that keeps him busy and prosperous. 

Another steady customer for radio parts 
is a salesman who makes five or six trips to 
Europe every year. Most men would think 
that such a job would shut them out front 
spare -time set building; but this matt knew 
that there is more spare time on shipboard 
than anywhere else. He built a portable set 
and operated it in his stateroom. Other 
passengers listened, then they peeked, and 
finally came in. He was invited to operate 
his set in the lounges and in the dining salon 
at meal time. Then the orders began to 
flow in. 
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Community set builders erecting an antenna. 

Outward or inward bound, it was all the 
same ; the passengers were going home some 
time and they wanted radio sets built by the 
man whom they met at sea. The day I was 
at the dealer's, this set builder dropped in 
and handed a salesman Sl00 as a deposit. 
"Have the parts for six power packs ready 
for me when I come back in a couple of 
hours, will you ?" he said. His orders for 
parts run as high as $1,000. He does his 
work at home or on shipboard whenever he 
has the time. 

VETERAN REHABILITATES HIMSELF 

Over in Canada lives a young man who 
went into the world war with the first 
Canadian troops, when he was seventeen, and 
came back home a wreck. His heart was the 
seat of his trouble ; fortunately he did not 
lose his hands or feet. He could not hold a 
job and any work that taxed his strength 
was dangerous. He knew a little about radio 
and built a receiver for his own amusement. 

A neighbor saw it and wanted it. The 
constructor sold it and built another. That 
one went quickly also, and then he began to 
see possibilities. Within a year his receivers 
were scattered throughout the community 
and the surrounding country and he was 
operating a home -built broadcast station; 
so that his customers who bought one -tube 
sets would be sure of receiving programs 
every day. 

An advertising man on a New York daily 
newspaper was paying for a home over in 
New Jersey. He began building a radio 
receiver, with the usual result : he stayed up 
until all hours of the night. His young 
bride objected, naturally. A neighbor heard 
the set and bought it. The set builder quickly 
produced another. Before long the mortgage, 
which had been a stubborn proposition, be- 
gan to shrink, as one set after another was 
purchased by folks in the community who 
wanted receivers built by someone whom 
they knew. \Vifie's attitude has changed, 
too; possibly because the time required to 
build a set is very short after a man has had 
a little practice. 

A radio inventor in Pennsylvania needed 
to test his inventions in homes where he 
could check up the results frequently. He 

became a community set builder, after he 
found how expensive it was to build and lend 
sets for the purpose of making tests. No 
customer objected to his changing and ad- 
justing a set as often as he pleased; in fact 
all were delighted to have so much free 
service. 

BUILDS SETS AT NIGHT 

A minister in Pennsylvania became a com- 
munity set builder, not for the sake of mak- 
ing money but in order to serve his parish- 
ioners. A sick child was the cause of his 
building his first set. He had to give the 
child medicine every half hour during the 
night and he decided that, since he must sit 
up, he might as well spend the time in mak- 
ing a radio set that his wife and eight chil- 
dren could enjoy. The night watches passed 
more rapidly after that and in a few days 
the set was completed. 

It was such a success and gave his family 
so much pleasure that he thought of radio 
every time he macle a pastoral call. He made 
a set for his father and, the moment the last 
connection was made, the receiver surprised 
them by bringing in a broadcast by one of 
the minister's parishioners. He began recom- 
mending radio wherever he thought it was 
needed ; and when a member of his flock was 
at a loss to know how to secure a receiver, 
he offered to build one practically at cost. 
Some in his community testify that the 
service he rendered through radio was as 
great in some cases as the good he did with 
his preaching. Some who were unable to 
hear him on Sunday mornings brought in 
church services by radio with the sets he 
built. 

SPECIAL WORK 

The Radiall Company states that, from cor- 
respondence received at its office, it is 
obvious that there is a good deal of set build- 
ing going on by what are known as pro- 
fessional set builders. These men usually 
exploit some popular construction or some 
special circuit which it may not be possible 
to duplicate in a factory -built receiver. Sets 
of this kind are usually sold in the protes- 
sional's circle of friends, or to people to 
whom he is introduced by his friends. 

It is the experience of this company that 
very few of these builders carry any stock 
of accessories or parts; most of them pre- 
ferring to do their buying as their orders 
come in. Their purchases are made usually 
through the medium of the specialized snail - 
order jobbers, through whom they may ob- 
tain the material at a somewhat lower price 
than directly from their local dealer. Since 
a radio set is made up of standard parts, the 
list prices of which are quite public, these 
builders prefer to aecumulate their margin 
of profit on their purchases of these parts, 
so that the finished set may sell slightly 
above the actual list cost of the merchandise 
it contains. 

The -Manhattan Electrical Supply Com- 
pany, which began selling radio apparatus 
many years before the broadcasting era, re- 
calls that a certain type of community set 
building originated several years ago in an 
army post. Some radio enthusiast built a 
receiver and connected it with loud speakers 
in the officers' quarters and the barracks. 
Soldiers still build radio sets ; for R. E. 
Lacault reports that among the customers 
of the Radio Electric Laboratories, who 
build and sell Ultradyne sets made from his 
kits, is a sergeant at an army post. 

The Radiali Company reports a trend to- 
ward simplicity and fool -proof operation. 
Community set builders are using self -ad- 
justing rheostats ; so that filament control, 
one of the most perplexing problems of a 
radio circuit, may be obviated and forgotten 
so far as the operator is concerned. All that 
he has to do is to turn a switch and tune in. 
One community set builder reported recently 
that he was working on his one -hundred -and 

twelfth set, and that all went to buyers in 
rural districts who had no conception of 
the mechanism of radio and therefore wanted 
sets as simple as possible. 

CHANGES IN THE RADIO BUSINESS 

The business of some radio manufacturers 
lias changed radically. Not long ago 90% 
of the customers of Norden- Hauck, Inc., 
were buying parts, but during the past year 
90% have purchased constructed sets. The 
company says that this may be due to the 
fact that the best parts are too expensive for 
the beginner ; or the professional set builder 
may be turning entirely to wholesale houses 
for complete equipment. Some houses cater 
to the custom set builder, and this company 
believes that he should be classified as a 
small manufacturer. 

Reports concerning the community set 
builders vary in different localities. Hamp- 
ton- \Vright of Indianapolis heard little about 
them until recently, but has had a constantly 
increasing business from them during the 
past few months. This concern reports that, 
while one might expect the less accessible 
communities to be more productive territory 
for the community set builders, it is their 
experience that they are more numerous and 
larger buyers in the more thickly populated 
districts. Last March the state of California 
suddenly forged ahead as a buyer of parts 
for home -built sets. Maine is always a 
heavier buyer than many near -by states. 

The community set builder may be known 
as such among manufacturers and dealers, 
for only a brief period. After he has made 
and sold a few sets he begins to buy parts 
in larger quantities, secures wholesale prices 
and becomes known in the business as a 
professional set builder or radio dealer. 

THOUSANDS ARE KNOWN 

The Leslie F. Muter Company of Chicago 
learns of many community set builders 
through letters received by its service de- 
partment. Their requirements always have 
been attended to through jobbers; who, the 
company understands, place them on a dealer 
basis when their requirements and influence 
in the community justify it. 

(Continued on page 281) 

A portable superheterodyne built by a com- 
munity set builder. 
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Lamp- Socket Operation 
Four Distinctly Different Methods Are Now Clamoring for Favor 

S1NCE the earliest days of broadcast- 
ing, the operation of receiving sets on 
current drawn from the standard 110- 
volt A. C. lighting circuit, instead of 

from batteries, has been one of the most 
coveted goals of both designers and users. 
It was recognized that such a source of 
power supply for vacuum tubes, if practic- 
able, would offer a degree of convenience, 
economy, and permanence not possible with 
batteries. 

As most fans know, lamp- socket operation 
is now a thoroughly practical reality. In 
fact, during the last year it has been the 
most talked -of development in radio. But 
instead of one, there are no less than four 
methods of socket operation available -all 
successful, but each different from the rest. 
The result is that many set owners find them- 
selves perplexed and confused when they 
attempt to adopt lamp- socket operation. So 
it seems worth while to consider just what 
these various methods are, stripped of be- 
fogging technicalities, and what they offer 
the average owner of a receiving set. 

There has, of course, been no great diffi- 
culty about harnessing lighting current to 
provide "B" power. This has been accom- 
plished by means of the "B" socket -power 
unit -stow a familiar piece of standard radio 
apparatus -consisting of a transformer for 
supplying the desired voltage, a rectifying 
unit designed to convert the alternating cur- 
rent into direct, suitable resistors, and a filter 
trait for removing the objectionable alternat- 
ing- current hum. (Truth compels the ad- 
mission that this hum is still present in some 
inferior makes.) It is worth mentioning, 
however, that there are in common use three 
types of rectifying devices -the feature in 
which most "B" units on the market differ. 

TYPES OF RECTIFIERS 

The first is the rectifier valve -a vacuum 
tube designed especially for the conversion 
of alternating current into direct. (Two 
general types are available : the full -wave, 
converting the entire A. C. cycle ; and the 
half -wave, converting only one side of the 
cycle.) The second is the electrolytic type, 
comprising a number of metal plates im- 
mersed in a solution, often an acid like that 
employed in storage batteries ; and the third 
is the "dry" type, consisting of especially - 
prepared plates which require no solution. 
Each will give satisfactory results and can 
be depended on to give a good account of 
itself in service. 

The first has the advantage of requiring 
a minimum .of attention ; but this is balanced 
by a slightly higher cost of upkeep, since the 

By CHAS. M. ADAMS 

tube will have to be replaced after 2000 to 
5000 hours of operation. In the second, dis- 
tilled water must be added occasionally and, 
after prolonged use, new plates installed; 
this last also being necessary in the dry 
type. But the cost of replacement is small, 
thereby compensating for the increased at- 
tention required. Choice between the three 
types resolves itself into a matter of per- 
sonal preference and individual requirements. 
However, it must be borne in mind that the 
"B" unit chosen should be able to deliver 
not only the necessary voltage, but also the 
amount of current (in milliamperes) re- 
quired-a point sometimes overlooked. 

It is the "A" or filament- current supply 
which lias presented the big problem in lamp 
socket operation, because of the much larger 
amount of current required. 

A combination tube -type charger and storage 
battery which conserves space. 

Photo by courtesy of Stewart Battery Co. 

THE "A" UNIT 
The first and most familiar type of ap- 

paratus for accomplishing this result is, of 
course, what has come to be known as the 
"A" unit, consisting of a trickle charger in 
combination with a storage battery. (It is 
also possible to make up a similar unit from 
a separate battery and charger.) The battery 
is of the usual type, though often of smaller 
capacity; and the rectifying unit of the 
charger may be of any of the three types 
mentioned in connection with "B" units. 
Many are now equipped with an automatic 
switch, which disconnects the charger when 
the filament switch on the receiver is turned 
on, and connects it once more when the 
switch is turned off ; at the same time con- 
necting and disconnecting a "B" unit which 
can he plugged in on the "A" apparatus. 
combined or singly, such an "A" apparatus, 
with a "B" unit makes up a thoroughly sat- 

At the left is a 350- milliampere "A, B and C" unit for 201 -A tubes in series; and at the right 
an 85- milliampere unit for 199 -type tubes in series. 

Photos courtesy of Acme Apparatus Co., Raytheon M'f'g. Co., and Crosley Radio Corp. 

0' 
Manufacturers now frequently combine such 
an "A" unit with a "B" device to give a 
single unit for supplying both "A" and "B" 
power from the lighting circuit; and, either 

Three types of tubes, whose filaments are 
heated by raw alternating current. 

Photos courtesy of the Sovereign Electric & Mfg. Co., the Van Horne Co , and the 
McCullough Sales Co. 

isfactory piece of equipment which can be 
adapted to any receiver using standard stor- 
age- battery tubes. 

This flexibility is its chief advantage; the 
greater because it is possible to use any 
combination of the several types of special 
purpose tubes now available. But it must 
not be forgotten that such a unit does not 
eliminate the "A" battery. 

It seems necessary to emphasize this in 
the light of misleading statements being 
made by a few manufacturers, suggesting 
that the battery is eliminated, and hence no 
attention is required. Attention is required, 
and will be inevitably as long as a battery is 
employed. Fresh water must be added occa- 
sionally, and hydrometer readings taken; and, 
for best results, the charging rate should be 
checked from time to time. But the amount 
of care demanded is considerably less than 
if the battery had to be removed from the 
receiver; this, with practically automatic 
charging, is the advantage of such a unit. 
A surprisingly small amount of care, if in- 
telligent, will assure an excellent and eco- 
nomical supply of "A" power. 

The second type of filament supply from 
the lighting circuit, the true "A" eliminator, 
does offer freedom from much of the care 
required by a battery. It consists of a filter 
of new design, either combined with or 
separate from a charger of the heavy -duty 
type. Like the "A" unit, it can be adapted 
to any standard receiver, and makes possible 
the use of standard storage- battery tubes 
of any combination desired. Where both 
charger and filter are built in a single case, 
it can be equipped with an automatic switch 
controlling a `B" unit at the same time ; thus 
making it possible to assemble a complete 
lamp- socket unit. 

This too requires some attention, in the 
form of supplying distilled water occasion- 
ally, and at present its price is 25% to 100% 
higher than that of the usual "A" unit em- 
ploying a battery; though there are prospects 
that this may be reduced with quantity pro- 
duction. 

SERIES -FILAMENT ARRANGEMENT 

Radically different in principle from both 
the types so far mentioned is a third method 
of securing "A" current from lighting cir- 
cuits, recently developed, known as the series - 
filament arrangement. In this, as its name 
suggests, the filaments of the tubes to be 
operated are connected in series, instead of 
in parallel as usual ; and the current is sup- 
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plied by the customary "B" power unit. (A 
power tube is often employed in the last 
audio stage, with its filament lighted by un- 
rectified A. C.) The result is simple and 
satisfactory operation without the necessity 
for any separate "A" supply, and therefore 
requiring only the upkeep and care of the B 
unit. 

Tubes of either the 199 or 201A type may 
be operated in this manner, as suitable rec- 
tifier tubes, capable of passing as much as 
400 milliamperes, are now available. 

Because the filaments are connected in 
eries instead of parallel, receivers designed 

for operation in this fashion must be espe- 
cially constructed. (Many hare a milliam- 
meter built in the panel to insure that the 
filament current shall be kept at the pre- 
scribed figure.) But, when a new receiver 
is being purchased or built, and the fan does 
not wish to use any special -purpose tubes. 
this series -filament arrangement offers at- 
tractive possibilities in freedom from atten- 
tion and trouble. 

A.C. TUBES 

Also quite different from the first two 
types, as well as the third, is the fourth 
method of obtaining "A" power from light- 
ing circuits -that employing special alternat- 
ing- current tubes, as against any of the usual 
direct -current types. 

Several makes of these, based on various 
principles, are now available, with prospects 
that more will follow as development work 
progresses. As their name suggests, they are 
constructed to permit their filaments to be 
heated by alternating current instead of di- 
rect ; the only apparatus between them and 
the house -lighting lines is a small trans- 
former for stepping down the voltage. As 
now manufactured, they give operation as 
satisfactory as that of tubes employing bat- 
tery power, they operate without hum, anti, 
in some cases, have the additional advantage 
of longer life. 

But, like the series -filament arrangement, 
they require sets built expressly to accom- 

Radio Broa 

O NLY about four or five years ago the 
Scandinavian people knew broadcasting 
by name. only. The population of 

Denmark, Sweden and Norway didn't then 
believe that broadcasting could play so great 
a role in every -day life as is the case to -day. 
And just that, I believe, was the case in 
most countries except perhaps the United 
States. We thank you, Uncle Sam, for all 
your splendid inventions and your improve- 
ments of notable European inventions. 

When the English trials from Chelmsford 
and other places were made, very few 
Scandinavians were so lucky as to own a 
receiver for broadcast programs; and those 
who had urgently phoned the newspaper 
offices to tell that they had heard a voice in 
the air. At that time it took hours of hard 
work to be able to report so fine a result. 
To. -day, five years later, there is hardly a 

By using a filter which 
smooths out the ripple 
that is presented in the 
output of a chemical 
trickle charger, a filament 
current may be had 
which will result in no 
hum in the loud speaker 
from the A. C. lines. 
When using equipment of 
this nature no wiring 
changes are necessary in 
the receiver. The filter 
shown at the left of the 
illustration is connected 
between the charger and 
the receiver "A" ter- 
minals, for the filament. 
Photo by courtesy of The 
Abox Co. and the Fan - 

steel Products Corp. 

modate them, either because of different con- 
nections from the usual or, in some cases, 
because of different mechanical construction. 
Also, their cost is considerably higher than 
that of ordinary tubes, often more than 
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line regardless of whether the set is being 
used or not, would appear to show a higher 
consumption. But under average conditions, 
the other types show practically the sane 
total consumption, since the load is propor- 
tionally greater while the set is being used. 

In the last analysis personal preferences 
and particular conditions must therefore be 
the determining factors. 

In any event, disabuse yourself speedily 
and once for all of the notion that lamp - 
socket operation eliminates all necessity for 
attention. It does not and, as far as can be 
seen, it never will. Some care must, in the 
nature of things mechanical and electrical, 
be demanded by anything as intricate as 
radio receiving equipment. What lamp - 
socket operation offers is a gain in conveni- 
ence, economy, and permanence over that pos- 
sible with battery power- surely a very real 
and worth -while advantage. 

A WORD FOR BATTERIES 
It should be understood that lamp -socket 

operation is not a panacea for all radio ills. 
In a world where nothing is perfect, we can- 
not expect too much from the various instru- 

The "B" socket -power unit at the left is of the chemical type; and the other uses a rectifier tube. 
Photo by courtesy of Fanstecl Products Co. and Grigsby-Gru;oa -Hinds Co. 

100'ír, a condition which, it is hoped, can be 
corrected by quantity production. 

At present, therefore, their use would seem 
to be limited to those who wish to buy or 
build receivers designed expressly for such 
tubes. 

PRO AND CON 
So, by way of summing up, the status of 

lamp- socket operation, just now, can be said 
to be about as follows : If you want to buy 
or build a standard receiver, and adapt it to 
socket power, and do not object to a slight 
amount of maintenance attention, either the 
first or second method would seem prefer- 
able. On the other hand, if you want to buy 
or build a special receiver adapted to socket 
power, and desire a minimum of care, one 
of the last two methods is recommended. 

As to current consumption, all four seem 
to be about on a par. Units employing 
trickle chargers, drawing current from the 

mentalities. In fairness to the "A" and "B" 
batteries, the following remarks may be per- 
tinent: Many sets, when connected to lamp - 
socket instruments, whether "A" or "B," or 
both combined, will tune somewhat broadly. 
DX reception is frequently not quite as good 
as if the set were operated solely by bat- 
teries. It is also often noted in certain 
localities that, where socket power is used, 
clicks and other disturbances are produced 
in the loud speaker from various other appli- 
ances on the line. For instance, ice machines, 
nearby fans, and lights in the house being 
switched on and off, all produce a noise in 
the loud speaker, which, as a rule, is not 
heard if the set is battery -operated. 

With certain socket appliances a so- called 
"motor- boating" effect is noticed in some 
sets; it is often difficult to eradicate. It may 
be said that generally battery- operated sets 
are somewhat quieter. 

dcasting in the Scandinavian Countries 
BY SVEND A. BLANGSTED 

(ODENSE, DENMARK) 

person in Denmark who has not heard at 
least Danish broadcasting. Denmark has a 
population of 3,500,000, and paid licenses 
reach to -day the number of about 150,000. 
of which 35% are tube -sets. Sweden has a 
similar ratio, but a population twice that of 
Denmark. 

It took some time, though, and much work 
also, to reach this result, and most receivers 
have been built (luring the past two years. 
Until then there was no regular broadcast 
service; but the Copenhagen newspapers 
hired the military stations to broadcast news. 
and sometimes also concerts and speeches. 

As soon as the government took over the 
administration of the broadcasting, it insti- 
tuted service, sending news at 7:00 and 9:00 

p. in. every day. "Mikes" were installed in 
several official places ; . meteorological an- 
nouncements can be heard half a dozen 
times a day, and several broadcast stations 
were erected for regular work. 

The Danish broadcasting stations are : 
Copenhagen (337 meters), Soroe (115-' 
meters), Odense (810 meters) and, for 
weather reports, Ryvangen Radio (1154 
meters). During the summer, probably in 
October, Soroe will be replaced by a 8 -kw 
station at Gisseloere (north -western corner 
of Zeeland). Because of Motala on 1305 
meters and the coming German station at 
Zeesea (1250 meters with a power of 100 
kw.) Gisseloere may come down to 337 
meters which will make it possible for Amer- 
ican listeners to hear Danish programs. 

To cover this district Germany has a 
(Continued on page 287) 

www.americanradiohistory.com

www.americanradiohistory.com


u; Radio News for September, 1927 

Awards of the 5300 "What's Wrong?" Contest 
Based on Our Television Cover Picture of May, 1927 

THE readers of RADIO NEWS through - 
out the world responded with their 
usual promptness to the announce- 
ment of this contest. Replies were 

- . eived from localities as far distant as 
Moscow, Russia (in Russian!), the Philip- 
pines, Australia, New Zealand, and Shanghai 
(several), and Nanking (two) in China. 

The checking staff got busy, as usual, as 
soon as the contest had closed on June 18, 
and were very speedily impressed by a singu- 
lar state of affairs. The sixteen errors in 
the picture are all very obvious, and each 
of them was found by innumerable entrants; 
but no submitted list contained all the six- 
teen. Our readers had proceeded to invent 
for themselves a number of errors, many of 
which were found identical in a great many 
of the entries. 

For instance, we stated explicitly, when 
announcing the contest, that no errors in the 
figures on the dial and meters of the radio 
receiver were to be looked for. Our readers 
seemed, in many cases, unable to accept this 
assurance. Others did not consider the pic- 
ture of the microphone to be genuine. "A 
microphone are like a lotus flower," pro- 
tested a Chinese gentleman. Only a few 
of the lists, however, failed to submit a list 
of exactly 16 mistakes, neither more or less. 
One entrant, aged nine, may readily be par- 
doned for sending in an entry with but one. 

Iu addition to this, it was required that 
each entry be accompanied by a comment 
(suitable for publication) on the picture, of 
not more than 25 words. Several runners- 
up, as regards the accuracy of their lists, 
entirely disregarded this requirement ; some 
sending in no comment, and others as many 
as fifty words. And many of the best and 
most witty comments came with very inac- 
curate lists. 

We had fully expected at least several 
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LIST OF PRIZE WINNERS 
First Prize $100.00 

C. W. DONALDSON. 
1507 Grand Avenue, Kansas City, Mo. 

Second Prize $75.00 
C. A. BROMLEY, Hollister, Calif. 

Third Prize $50.00 
N. CHAMBERLAIN, 

2905 Quebec Street, Vancouver, B. C. 

Fourth Prize $25.03 
OVILA C. DUQUET. 

94 Gardner Street, Worcester, Mass. 

Fifth Prize $10.00 
L. J. TROXLER, JR., 

32 Oakland Street, Red Bank, N. J. 

Sixth Prize $5.00 
MISS ANDREA DUQUET, 

94 Gardner Street, Worcester, Mass. 

Seventh Prize $5.00 
MARAD SERRIOV, 

P. O. Box 766, Palo Alto, Calif 

Eighth Prize $5.00 
ALICE STEVENSON, 

337 Eleventh St., San Bernardino, Calif. 

Ninth Prize $5.00 
E. C. GREENE. 

127 Milligan Place, South Orange, N. J. 

Tenth Prize $5.00 
L. L. LANE, 

525 Mabbette Street, Kissimee, Fla. 

Eleventh Prize $5.00 
E. W. McAVOY, 

23 Elmwood Avenue, Haverhill, Mass. 
Twelfth Prize $5.00 

NORRIS E. WILSON, 
4825 Stevens Ave., Minneapolis, Minn. 

Thirteenth Prize $5.00 
A. F. HELMKAMP, 
Charlestown, Indiana 
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hundred 100% correct replies, with very in- 
teresting and amusing suggestions. Unfortu- 
nately, even the best replies were not per- 
fectly correct, as we have stated. The first 
three prize- winners had a batting average 
of .875 -having fourteen out of sixteen 
right. How they missed the others, which 
the majority of the less -observant competi- 
tors noticed at once, we don't pretend to 
guess. 

It is interesting to note that one family 
had three entries in the class of runners -up- 
and their replies were not identical. Had 

The picture with 16 errors. 

they pooled their correct answers, it would 
have been sufficient to take the three first 
prizes, or three firsts. 

COULDN'T FOOL THEM ON THIS 
What most readers noticed -about half- 

way down their lists -was the little catch of 
introducing the television camera into the 
picture it was taking. That impossibility 
did not fool two per cent. of the competi- 
tors. But comparatively few observed that 
no possible means was provided for project- 
ing the image upon the screen of the receiver 
in the home. Obviously, it could not be done 
edgeways. 

The average score of the replies received 
was eleven correct out of the sixteen proper 
answers, which appear in an adjoining col- 
umn. 

SOME COMMENTS 

Our foreign readers took rather undis- 
guised amusement in reflecting upon a great 
American institution. "The Outcome of Pro- 
hibition," was the suggestion of a contestant 
from Barbados as to the cause of such num- 
erous errors ; and a Canadian hospitably ad- 
vised: 'Just pack your trunk and come 
along, for Montreal is wet." One pessimist 
(perhaps an editor) inquired: "What's a 
few mistakes to an artist, when most all art 
is a big mistake ?" "Hope I get a right - 
handed decision," is the prayer of one en- 
trant. (He did -"out at third. ") Another 
said: "If I don't get a prize it will be mis- 
take No. 17." (Wrong!) 

"The lady is faultless," said a gallant 
Englishman; and one of the feminine prize- 
winners noted that "there seems something 
wrong with about every leg in the picture, 
except the lady's." One man writes : "The 
picture's greatest fault is that the lady does 
not display a very fine diamond on the 

proper finger." "I have entered 7321 guess- 
ing contests, and the funniest thing I could 
think of is for me to receive a prize," is 
the pessimistic comment on another slip by 
a reader who did too much guessing. The 
contest was one, not of luck, but of reason- 
ing. 

"I'nt a woman -how can I say anything 
in twenty -five words ?" may be matched by 
a masculine one, from a sailor in the U. S. 
Navy : "I think your twenty -five words chat- 
ter is a bit of a joke ; as I know very well 
I couldn't say good -bye in such a few 
words." It is evident that there were a 
good many solvers in the military and naval 
services -and only lack of taciturnity keeps 
one of them from figuring in the prize list; 
he used too many words. Versified and 
printed replies, and a few illustrated very 
neatly, were received. 

Two solvers sent iu lists of twenty -five 
unconnected words as their entries ! In fact, 
it appeared that no small number had failed 
to comply with the oft -repeated instruction 
which accompanies every contest RADIO 
NEWS has published, to read the simple 
rules. 

A great number of our readers have sent 
their condolences to Fips (our head office 
boy), the instigator of the contest, with 
varying degrees of sympathy. "Tell him I 
built his Cookoodyne," writes one, "and 
would like to see some other circuits from 
him." Master Fips is unable to write to 
all his friends and admirers ; but he trusts 
that he will have the opportunity of afford- 
ing them many more tines an opportunity 
to drag down a little easy money -and that 
it will not come out of his hard- earned 
$5.77 raise the next time. 
COMMENTS OF THE PRIZE WINNERS 

Here are what the prize winners had to 
say about the picture and the contest: 

(Continued out page 278) 
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CORRECT ANSWERS TO 
"WHAT'S WRONG ?" 

(1) No wire connection on microphone. 
(2) Television machine in studio cannot f. 

possibly show, as it cannot trans- 
mit its own picture. 

(3) Time of clock is wrong by 15 min- 
utes. One hour's difference is pos- 
sible, because the transmitter might 
be in New York and the receiver in 
Chicago. 

(4) Radio set has no loud speaker. 
(5) Radio set and television attachment 

has no projecting apparatus. Where 
could the television picture come 
from? (Description in RADIO 
NEWS said that the apparatus was 
self -contained, therefore transmitter 
could not be located elsewhere.) 

(6) Girl in front of the apparatus would 
be looking at the television screen, 
not looking away. 

(7) No colors can show on screen, be- 
cause if one color shows and there 
were colored picture transmission, 
all colors would shoal, not just the 
green and the red. (Pointed out in 
May issue.) 

(8) Microphone entirely too high. 
(9) Picture behind screen could not show 

through it, as screens are not trans- 
parent. 

(10) Radio set is minus one rear support. 
It would topple over in position 
shown. 

Table leg is apparently sawed off, and 
could not support table. 

Knob missing from left upright hold- 
ing television screen. 

Pendulum of clock too high. 
Piano top has no supporting stay. 
Hinges on clock do not match. 
One leg on piano bench is missing. 
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NEW ZEALAND REBROADCASTS U. S. 
AMATEURS of Palmerston North, New 

Zealand, recently entertained the listen- 
ers of the islands by arranging a rebroadcast 
of 2XAD and 2XAF, Schenectady, on their 
radio club's 285 -meter transmitter, 2ZF. The 
short waves, 26.8 and 32.77 meters, were 
tuned -in on a receiver which the owner regu- 
lated by listening to the local rebroadcast 
on his long -wave set. It was found that the 
shorter wave gave maximum volume earlier 
in the day; and the longer -wave transmission 
held up till after midnight, when the other 
had faded completely. More remarkable, 
perhaps, was the success of the same listener, 
\V. A. Waters, in picking up KOA, Denver, 
on its regular 332 -meter wavelength, in suffi- 
cient volume to afford a rebroadcast for 
about 20 minutes, when static interfered. 
This distance is some 8,000 miles. 1. N. 
Leet. 

RADIO LISTENERS FAVORED 
THE advantage of staying beside one's 

radio during an important public event 
will not he fully realized, perhaps, until 
we have television; but they were recently 
demonstrated at the International Rotary 
Convention in Ostend, Belgium, which was 
addressed by King Albert. Listeners in the 
hall, which contained an audience of 14,000, 
found it almost impossible to hear a word. 
On the other hand, listeners -in by radio heard 
every word, with but a slight background of 
noise from the great throng, except for 
applause. -L. Reid. 

RADIO IN DANISH SCHOOLS 

D ENMARK will equip its schools with 
radio equipment, as the result of nego- 

tiations between the national department of 
education and the radio control board. Radio 
instruction, it is announced, will be made part 
of the regular curriculum in the schools. 

SUPER -POWER IN EUROPE 
READERS of RADIO NEWS who have con- 

structed the Transatlantic types of long - 
wave receivers described in this magazine 
(April and June, 1927) and who enjoy fav- 
orable locations, will have quite a choice of 
high -power stations to listen for this fall; 
including Daventry, already well -known to 
DX fans, on 1,600 meters; Motala, Sweden, 
30 -kw., 1305 meters; Moscow ( "Komintern ") 
40 -kw., 1450 meters; the new Turkish sta- 
tion, "Radio Stamboul," 10 -kw., 1200 meters; 
Buda -Pesth is to have a 60 -kw. input and 
the Berlin Deutschlandsender (Zeesen) a 
120 -kw. input when they start working after 
the fall. The Germans have a knack of giv- 
ing the input power, not the output. Vienna 
on 5 kilowatts output, 517.2 meters ; Prague, 
5 -kw., 348.9 meters ; and Berne, 6 -kw., 411 
meters, are all worthy of attention. The 
powers of the following German stations are 
all 4-kw.: Stuttgart, 379.7 meters ; Ham- 
burg, 394.7 ; Frankfurt, 428.6 ; Leipzig, 365.8; 
Breslau, 315.8; Berlin 483.9. Langenberg 
(described in last month's RADIO NEWS - 
call should have read LA -5XX is Daven- 
try i) seldom uses his 25 kw. ; nearly always 
about 7, as he drowns Berlin -Vexhaus on 484 
meters. A 10 -kw. station now operates at 
5 p. m. GMT. onwards from Novosibersk, 
Russia ; and relays the Kremlin chimes from 
Moscow at 9 p. m. GMT. Lisbon is very 
shortly to have a 1% -kw. transmitter. -E. 
T. Somerset. 

RADIO IN ICELAND 
THE Althing, or parliament, of Iceland 

has voted an appropriation of 75,000 
crowns to establish three radio beacons along 
the coast of the island. The construction 
will be undertaken next year. 

The cage aerial is popular in France. Here is 
the w. -k. American car of a Parisian radio 
dealer, with a few sets aboard, about to leave 
for the Bois de Boulogne or some other park; 
where he will give a free concert and in- 
cidentally advertise his business. Cç WIDE WORLD. 

RADIO FIRE ALARM * BIKE" demonstrated his versatility by 
announcing a fire, had his hearers 

but understood, during a broadcast in Chicago 
over \ \'GN. Listeners -in heard but a crackle 
after a dance program was announced; then 
came the statement that the terrace platform 
was in flames. Orchestra and dancers fled; 
and the faithful microphone perished in the 
flames whose presence it had announced to 
the radio audience before the broadcasters 
discovered them !-Harold Bowen. 

RADIO AUDIENCE ALARMED 
T00 much reality was given a broadcast 

of an imaginary invasion by air, recently, 
at Adelaide, South Australia; and many 
listeners took it seriously. Loud protests 
were later heard ; just as when the B. B. C. 
tried a similar "surprise" at London a couple 
of years ago. 

THE NORTH -POLE BLUES 
THE attempt to broadcast a program 

from the Arctic will be made this sum- 
mer by Capt. Donald B. McMillan, whose 
ship, the Bowdoin, carries a short -wave 
phone transmitter. It is hoped that it will 
he possible to rebroadcast its transmissions 
from one of the larger stations in the United 
States. 

RADIO IN THE DESERT 
ARABIA'S orthodox sectaries have 

adopted modern means of communica- 
tion ; the forbidden cities of Mecca and 
Medina have been linked with Rayad in the 
interior, under the direction of King Ibn 
Saud. 

ECLIPSE EFFECTS ON RADIO 
ANEW field for research was presented 

by the total eclipse of the sun on June 
29, visible in England (where the weather 
permitted). Because of the high latitude of 
the path of totality and the early hour, the 
suris shadow fell on the atmosphere at an 
acute angle; and therefore the portion of the 
Heaviside layer obscured was over a hull- 
dred miles south of the shadow on the 
earth's surface. Short -wave experiments 
were therefore conducted to determine the 
effect of the shadow on the layer, and con - 
sequently' oil its reflection of signals; but 
110 data have vet been received as to the 
effects experienced. 

SELLING RADIO IN SWITZERLAND 
N most countries broadcasters derive their 
revenue, not from advertising, but from 

the subscriptions of listeners -in. In Zurich. 
Switzerland, the broadcasting company has 
recently been sending demonstrators about 
the canton to interest prospective customers 
in the purchase of sets. The company intro- 
duces and sells them for manufacturers; de- 
riving its profit, not from the original sale. 
but from the licenses which purchasers must 
take out. 

SHORT WAVES BEST IN CANARIES 
BECAUSE static prevails about the Can- 

ary Islands, the U. S. consular service 
reports, it is found that .the short -wave 
broadcasts from Europe and America give 
the best reception on home -made sets. This 
has aroused much interest in this type of 
receiver. 

AN ILLICIT AERIAL 
RESIDENTS in the Irish Free State are 

confronted with an unpleasant restric- 
tion, judging from the experience of Mrs. 
Bridget Garry, of Clontarf, who it is re- 
ported was fined Ss. and 2s. costs at the 
Dublin District Court last week for having 
an aerial erected without a license. This, 
comments Wireless World, is rather like 
fining a man for not possessing a car license 
when he owns a starting handle. 

HIGH NOTES NOT HEARD 
IT is well known that extremely high musi- 

cal frequencies are not heard over the 
radio. This was noticed the other night 
when at Denver a an was giving bird calls. 
\ \Then it was announced that he would imi- 
tate a bird with a high musical note nothing 
was heard but a slight hissing sound; prob- 
ably caused by the impersonator's breath 
striking the microphone. Either the trans- 
mitter could not send out such a high note, 
or the receiver could not reproduce it ; more 
likely the latter. J. Thomas Scott. 

(There are several possible solutions of 
this phenomenon. .1 good radio set will pass 
and amplify a note up to 7,000 or 8,000 
cycles fairly ell; but Nye band -pass filters 
of some broadcast stations cut off notes 
.sharply above 5,000 cycles, to avoid going 
beyond their "channels." Very selective R. 
F. tuning will have a similar effect; and, 
thirdly, hutnan hearing varies more than two 
octaves in its upper range, with individuals 
who have apparently normal ears.- EDITOR.) 

(Continued on page 258) 
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Radio and our Spoken Language 
Local Differences Are Negligible. But Radio Shows UP Personalities 

BACK in 1922 -3, when radio was just 
launching its victorious drive on the 
public's imagination and sleep, it will 
be remembered that students of lan- 

guage were moved to make various proph- 
ecies concerning the effect of the new art 
on our spoken language. 

Not that prophecies concerning the effect 
of radio on anything were extraordinary. In- 
stead, they were very much in order those 
days. But the prophecies of the language 
students were distinctive, in being based on 
something more than mere stirred imagina- 
tions. 

An agency which would permit hundreds 
of thousands of people, scattered over widely - 
separated parts of the 
coup t r y, to listen 
simultaneously to a 
speech, play, or other 
spoken material, was 
certain to affect, and 
disclose facts concern- 
ing, our spoken lan- 
guage as no other me- 
dium had ever done. 
It is many times more 
direct, convenient, and 
general than travel or 
reading, the two means 
previously available: 
and the language spe- 
cialists can well be 
pardoned their enthu- 
siasm as they glimpsed 
the future opened by 
this new development. 

That was five years 
ago. Today enough 
water has run Under 
the broadcast bridge to 
make an appraisal of 
just what has happened 
reasonably accurate. 
So- without going into 
the rather delicate matter of reviewing the 
various prophecies -it should prove inter- 
esting to see what radio has actually done 
to or shown us about our spoken language; 
not from the viewpoint of the specialist, but 
the average listener. 

NO FOREIGN LANGUAGE PROGRAMS 

We have been told from time to time by 
certain gloomy observers of "things as they 
are" that the "Anglo- Saxon" elements in our 
civilization are being rapidly subordinated to 
the high proportion of unassimilated immi- 
grants in our population. Such things as 
tight racial groups, each speaking its own 

.language and having its own foreign -lan- 
guage press, have been cited to prove this 
contention ; and, from these premises, it has 
been asserted that, in many sections, English 
as the predominant language is being dis- 
placed by alien tongues to a serious degree. 

But, as its first disclosure concerning our 
speech, radio heartlessly sweeps the founda- 
tions from under this carefully -erected edi- 
fice by demonstrating that what the over- 
whelming majority of us speak is still Eng- 
lish (of course in the sense of being a slightly 
modified form of the English spoken in 
Great Britain.) 

The proof ? As this is being written over 
700 stations are attempting to broadcast in 
the United States. But careful search and 
inquiry has failed to disclose one which is 
a foreign -language station. Still more con- 
clusive, diligent listening to as many as can 
be heard through the self- imposed QRM, has 
failed to uncover one which broadcasts for- 

By CHARLES M. ADAMS 

eign -language programs (except, to be sure, 
a very few occasional programs in Spanish, 
designed for South American, and not home 
consumption) . 

It is no secret that each of these 700 odd 
stations is trying to win for itself as large 
an audience as possible ; and many are lo- 
cated in sections where the alien element is 
strongest. So, obviously, if the proportion 
of the population preferring foreign languages 
were nearly as large as has been contended, 
some stations at least would make capital 
of the situation by broadcasting in foreign 

THE AMERICAN 
RADIO 

ern drawl of certain announcers below the 
Mason -Dixon line ; and Graham McNamee's 
precise "eyether," to mention a few. But 
these, like all the differences in speech en- 
countered on the air, are mere details, for 
the most part in individual pronunciation ; 

and at their greatest are so slight as to be 
negligible. 

A listener in any part of the country can 
tune in a station in any other part and be 
assured of understanding everything that is 
said without difficulty ; which certainly is 
proof that our spoken language is remark- 
ably similar, if not identical, the country 
over. 

Radio, to be sure, can hardly claim credit 
for bringing about this 
standardization, par- 
ticularly during the 
short span of its life. 
It has been due instead 
to such things as the 
intermingling of popu- 
lation, travel, and bus- 
iness intercourse, not 
to mention education. 
But it was not till the 
advent of broadcasting 
that most of us real- 
ized there was such a 
striking similarity in 
our speech. Further- 
more, radio, as recep- 
tion becomes more uni- 
versal, is an influence 
that will tend power- 
fully to break down 
the dialectal peculiari- 
ties which still persist 
in certain isolated 
communities. 

"It teas not till the advent of broadcasting that most of us realized there was such a 
striking similarity in our speech. Furthermore, radio is an influence that will tend 

powerfully to break down dialectal peculiarities." 

languages. Yet, as can be established merely 
by listening, not one has seen fit to do so ; 

and accordingly, in spite of those who would 
have us believe something else, the only con- 
clusion which can be drawn from the facts 
is that what the overwhelming majority of 
us speak is English. 

Further -to risk a bit of prophecy -the 
predominance of English in our spoken lan- 
guage will become more pronounced, the 
longer this condition prevails. Those groups 
which still cling to alien tongues will have 
English forced upon them, the more they 
listen to broadcasting ; with the result that 
radio proves to be an important if uncon- 
scious Americanizing influence to the extent 
that speaking English makes for Americani- 
zation. 

UNIFORMITY OF SPEECH 

Next, these sanie gloomy observers would 
have us believe that our country is so large 
and unwieldy it is falling to pieces of its 
own weight ; that each section has a narrow 
background and outlook, reflected in pecu- 
liarities of speech all its own. But here 
again radio ruthlessly wrecks the laboriously 
constructed house of cards, by showing that 
our spoken language is amazingly similar 
the country over. 

Certain exceptions will, of course, imme- 
diately occur to the listener ; President Cool- 
idge s Yankee twang ; the broad "a" and de- 
leted "r" (the last, by the way, not making 
for the best microphone enunciation) prac- 
ticed by many eastern announcers ; the south- 

PROBLEMS OF PROPER NAMES 

It might be assumed from all this that 
radio, by providing standardized examples, 
has resulted in a marked improvement in 
pronunciation and usage among the rank and 
file of listeners. But it requires only a little 
observation to establish that this end, so 
much desired by the linguists, has to date 
not been achieved. 

For example, how many listeners have 
heard WHAS give its location as in the 
city of "Louiville," and immediately repeated 
the name as "Louisville ;" or heard KFI and 
KHJ announce themselves as in "Los Ang- 
heles," and gleefully proclaimed to friends 
next morning that they had Los "Anjelees ;" 
or, most typical of all, listened for an hour 
to Major Andrew White and Graham 
McNamee saying "Tunney" during the ring 
classic last fall, yet proceeded blithely to 
call the new champion "Tooney." 

Part of the explanation, of course, is a 
mistrust of announcers in the matter of cor- 
rectness, carried over from the days when 
"sang" was used interchangeably with "sung" 
in many studios. Part too is due to mere 
inertia and carelessness. But still more can 
be traced to human nature. 

One of the average man's most sensitive 
spots is pronunciation or grammar. Catch 
him short- changing or taking the wrong over- 
coat ; and he is not half as red and uncom- 
fortable as when caught mispronouncing a 
word or using a faulty construction. Even 
more amusing, rather than admit he may be 
wrong, he goes on making the same mistake. 

(Continued on page 293) 
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Cross - Country Radio Transmission Work 
ADIO'S especial merit is in the pos- 
sibilities of maintaining communica- 
tion, not between fixed stations which 
can be linked by permanent lines of 

communication, but between mobile groups 
-vessels at sea, airships in flight, railway 
trains, and automobiles in motion. 

The last of these problems has been tech- 
nically the most difficult. It has been com- 
paratively easy to obtain reception in moving 
automobiles ; but transmission has been an 
other matter. The airship is-able to unreel 
a long antenna; the train has above and 
beneath it permanent metallic conductors; 
but to effect transmission from an automo- 

We might be accused of humor if we described 
this, tank's radio operator as "a shielded 

receiver." 

bile, even on short waves, it has been neces- 
sary hitherto to stop and erect an aerial 
system. This has been done quite success- 
fully, and in this country we have seen 
transmitters mounted on automobiles; from 
which they sent out reports of current events 

to high -power fixed stations, which rebroad- 
cast the programs for public entertainment. 

For the more exacting work of military 
forces, and for exploring parties which 
might require the aid of radio en route, a 
French radio manufacturer has recently pro- 
duced a type of equipment which surmounts 
the difficulties above described. The auto- 
mobile equipment illustrated on these pages, 
especially designed for pioneering work in 
France's African colonies, can not only re- 
ceive on several wavelengths, but send short- 
wave messages, while traveling at full speed. 

The peculiar chassis shown is of the 
Citroen type, with which the Sahara desert 
has been successfully crossed. The vehicle, 
with total equipment, weighs somewhat less 
than 9,000 pounds. Its permanent aerial, of 
three bars running lengthwise of and in- 
sulated from the roof, is matched by a 
corresponding counterpoise under the body 
of the car. For long -wave stations a larger 
aerial and counterpoise may be unrolled and 
set up with a 40 -foot collapsible mast. The 
use of a ground is avoided, as it is apt to be 
unsatisfactory under conditions in the desert. 

. RADIO APPARATUS 

The transmitter, of 500 -watts power, will 
operate on waves from 30 to 100 meters; it 
is supplied with current by two motor -gen- 
erators, driven by a gasoline engine, and 
two batteries. The former gives 2500 volts, 
at 350 milliamperes, for the plates and 10 
volts, at 50 amperes, for the filaments, and 
charges the batteries. About 1250 miles is 
the range of the transmitter, using code; and 
about 375 miles by phone. 

There are two receivers ; one for short 
waves, with a detector and two A. F. stages, 
which operate between 20 and 300 meters. 
The long -wave set uses an R. F. stage, de- 
tector, and two A. F. stages, one a push -pull 

!+< ,. 
_ . 

amplifier. It functions as an autodyne up 
to 3,000 meters; and the use of a sixth tube 
makes possible its operat_on as a super- 
heterodyne up to 25,000 meters. 

1 

Here are the operators of a British radio task, 
coming up for air. 

Illustrations © Photopreas 

The transmitter may be operated either 
on phone or code while the machine is in 
motion and the engines of both the driving 
mechanism and the power supply running. 
For phone work, however, it is preferable to 
stop the generator engine and work on the 
batteries. In case of a failure of this en- 
gine, the generators can be driven from 
the main shaft of the automobile. The 
batteries are charged in banks at 32 volts, 
the generator used for this purpose furnish- 
ing 50 amperes. They are used also for 
lighting the car at night, as well as to oper- 

Above, interior views of 
the French radio car wti;ch 
is built especially for a ork 
in the desert. At the upper 
right is the transmitter, 
which works from 30 to 
100 meters; its current is 
furnished by the motor - 
generators below. At the 
upper left are the two re- 
ceiving sets; that forward 
for 20 to 300 meters, and 
the larger one with ranges 
from 200 to 25,000 meters. 
The external appearance of 
the car, with its aerial on 
the roof, is shown in the 
center below. 
Photos by ,aurtesy of Et. 

G. I. Krarmcr (Paris) 

ate the motor generator, and 
starter of the engine. 

The octagonal windows shown, which. are 
screened, afford ample ventilation. 

for the self- 

RADIO IN THE TANK CORPS 
The British government has been carrying 

out recent maneuvres of a completely motor- 
ized division, intended to move as a whole 
at high speed. In order to maintain liaison 
between its units, radio is essential ; and 
the illustrations at the top of the page are 
two views of a radio-equipped tank. Be- 
cause of the fact that the interior of the 
tank is completely walled in with steel, it is 
quite shielded electrically. It is therefore 
necessary. to erect the aerial mast for short- 
wave reception on the outside, as shown. 
The tank illustrated carries two operators, 

ie who thus keep in touch with their com- 
mand. 
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Sandy McGuff's "Ultimate Twin -Six" 
By BRUCE COLTER CARR 

A CUCKOO who signs as Sandy Mc- 
Guff 

Would sidetrack his work to snap on 

his cuff 
The plans and the circuits of sets; 

As he wanted to make a bird that would take 

The measure. of all super -bets. 

Of course his radio friends were 
greatly enthused with Sandy's idea of 
constructing the world's very best re- 
ceiver. They desired to aid him in 
every way ; so each recommended the 
hook -up of his own particular set. 
Therefore: 
He studied all circuits and found with dismay 

That each was a peach in a singular way, 
But lacked a few points, as a whole. 

So he pondered the 'dynes and the 8 -9 in -lines 
Till his mind got beyond his control. 

The results of his research led to 
but one conclusion : to combine all the 
good features of each circuit into one 
premier master -set. When he an- 
nounced this decision to his friends, 
they slapped him on the back and pro- 
nounced him to he a genius. So: 
For many long months McGuff did perspire 
To bring to a head his burning desire 

Of building the set all supreme. 
But at last, really neat, he finished complete 

What he hailed as The Engineer's 
Dream. 

Being an auto salesman, Sandy 
named it the ULTIMATE TWIN -SIX. It 
was built of standard parts, as follows: 
6 Various condensers mounted in 
chain -gang formation to permit of one - 
knot control ; 6 Artichoke coils ; N. Y. 
Central couplers; Quarterback grid- 

leaks; 6 Audience transformers; 12 
Ha -Ha tubes (1 defective and 11 hy- 
po ample -liars) ; a Blah -Blah phoney 
speaker and a plate -glass cabinet. To 
do away with batteries he constructed 
an "A" and "B" eliminator from the 
best home- brew -filter material to in- 
sure a smooth flow of power from the 
light socket. Naturally, he invited the 
Boss, his radio friends, his wife and 
a news reporter to witness the cere- 
mony of turning on the juice. After 
a modest speech, very fitting to the 
occasion, he stepped over to the ULTI- 
MATE TWIN -SIX and pulled a switch. 
Then - 
Came a sudden roar and a blinding flash 
Followed at once by a terrible crash 

Jarring us all from head to feet; 
While pieces of brass and the splinters of 

glass 
Were filling the air like a storm of sleet. 

When the police had quelled the riot, 
and the fire department had done its 
duty, they took Sandy to the hospital. 
I went to see him the next day and 
thoughtfully mentioned that all his 
friends *ere going to sue him for 
damages. He absorbed this informa- 
tion through his bandages in such an 
absent -minded manner that I felt he 
was still goofy from the shock. "It's 
too bad," I mused softly to myself, as 
I watched his vacant expression, "that 
the Twin -Six went haywire. It might 
have been a bear for DX." Well: 

McGssff roused up like a man who had 
heard 

The bottom had gone from his steel stark 
preferred; 

While his eyes shone brighter than stars, 
As he said to me, "Bill, now where in Sam 

Hill 
Were YOU when I tuned in on MARS?" 
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Views of Japan's Leading Station, JOAK 
Located in Tokio, the Capital and Metropolis 

FENV transoceanic reception records are more frequent and con- 
sistent for listeners in the United States than those of JOAK, 

located in Tokio, Japan; and many fans, especially on the Pacific 
Coast, treasure the verification cards of this station. Priding itself on 
its international fame, JOAK 
has adopted as a slogan 
"Truth and Sincerity to All 
Corners of the World." 

211 

Above is a view f the station, 
erected on tie brow of a hill. 
Its towers are 153 feet in height, and 105 apart, 
suspending an L -type antenna. The length of the 
aerial is 85 feet; die counterpoise, three feet above 
the station root, is. composed of eight wires slightly 

shorter. The transmitter, 
of American make, is one- 

American listeners who de- 
sire to try for JOAK may 
find it on 800 kilocycles, 375 
meters. Japanese time is 
seventeen hours ahead of Pa- 
cific Standard Time; so that, 
from one in the morning on, 
Pacific Coast listeners may 
have the chance of receiving 
programs of the evening of 
the same day in Japan. The 
zone of darkness makes it 
much easier to obtain long - 
distance reception from east 
to west than vice versa. 

I 

kilowatt in power; though 
it is proposed to increase 
this. A three -stage am- 
plifier is used, and the 
antenna current averages 
8.5 amperes. A reserve 
set has been constructed 
by Japanese engineers. 
Power is available from 
two lighting systems; and 
a 580- ampere -hour storage 
battery is provided, which 
will maintain the station 
in operation ten hours, 
should an emergency cut 
off the power supply. 

Announcements in English are made from JOAK, in addition to 
those in Japanese, and very good musical programs are provided. 
The modulation of the Japanese stations is reported to be excel- 
lent. The four Japanese stations are fairly close in wavelength; 
JOBK, Osaka, being 385 meters; JOCK, Nagoya, 360 meters; and 
the new station JODK at Keijo, 367 meters. Reception of JOAK 
has been reported as far east as New York, a distance of over 
7,000 miles, on winter mornings. Japanese interest in American 
radio is high, and much correspondence has been received by 
RADIO NEWS from Japanese amateurs, one of whom. Mr. Fred 
Iwata, has supplied these photographs, as explained in his letter on 
page 246. 
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,New Developments 
(n Radio 

Produced by Scientists and 
Engineers 

clin L. Baird, the Scotch in- 
ventor, is shown below at the 
transmitting station in Coulsdon, 
England, which he has con- 
structed for the purpose of send - 
ing television signals across the 
Atlantic to the United States. 

© WIDE WORLD. 

Above, a demonstration of wireless trans- 
mission of power at a recent meeting of the 
New York Electrical Society. Dr. Harvey C. 
Rentschler is holding up a lamp, which can be 
lighted brilliantly without the aid of connect- 
ing wires. With him is P. S. Grace, president 
of the society. © UNDERWOOD & UNDERWOOD. 

:!bone, the radio cabin of an 
airship on the route from Eng- 
land to India. It has a trans- 
mitter of 1,500 -watt power. 
The aerial is suspended below 
the plane. © HERBERT PHOTOS. ' 

C 
o 

At the left, Prof. H. H. 
Hemline of the department 
of electrical engineering, 
Stanford University, 
California, standing be- 
side equipment of the uni- 
versity's experimental 
radio station 6XBM. This 
station has two transmit- 
ting sets, long - and short- 
wave, with which it has 
sent out standard -fre- 
quency signals, aiding in 
the work of the Bureau 
of Standards. One ranges 
from 50 to 200 meters, 
and the other from 200 
to 2,400. © UNDERWOOD 
& UNDERWOOD. 

At the right, radiotelephone equipment designed by 
the Signal Corps of the United States army for 
communication between aeroplanes and the ground. 
As shown here, it is being used by the Bureau of 
Standards at Washington for telephoning to planes 
operating from the experimental flying field at 
College Park, Maryland, a short distance from the 
capital. P. T. Howard, of the Bureau's staff, is 
seen here conversing over the telephone with one 
of the planes. One of the great problems in this 
work is shielding the receiver on the airplane 
against the interference caused by the elaborate 
ignition systems of its huge engines. 'How this is 
done is explained on page 1277 of RADIO NEWS for 
March, 1926. © UNDERWOOD & UNDERWOOD. 
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Real Portability in 
Radio Sets 

Which Would You Rather Take Alone? 

1 portable set is, by definition. one you can carry with you. However, as yore may see from the pictures on this page, it all 
depends on your facilities. 7'he equipment shown at the bottom 
would stump most of us; but the British Army hikes right 
a!ong with it. 
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At the right is another British set, shown at the radio ex- position at Olympia. It will operate a loud speaker if preferred; and is entirely self -contained, having no out- side leads to antenna or Lotteries. The other pannier on the chair can be used to store reading motter, or refreshment not SO dry. © WIDE WORLD. 

Here is the way !fre is telegraph readd tra 
/s With 

the British .?rnry, 
500-watt 
Standard-type 

a lan , 
telephone transmitter i room. The art ila,) cais'snn, compactly. s built into e wrapped in leather, hut with ample 

, is comed on top. 

Another view of the military transni, ter shown at the left; 
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"Silent Dynamite" 
Radio News for September, 1927 

Another Spasm from the Perpetrator of " Came the Dawn " 
IN Hollywood, it is said that when Harold 

Dare, idol of the film -fans of the world, 
is seen riding through the streets of Los 
Angeles in his expensive limousine, 

many a widow wipes a furtive tear upon her 
apron, and murmurs a prayer of blessing 
after him ; and many an orphan's wan face 
lights with a grateful smile. When he 
passes a certain great trust company, the 
officers, to a man, rush to the windows and 
wave their handkerchiefs in greeting; and 
the president of that concern, whenever he 
meets Harold Dare, never fails to press the 
actor's hand convulsively and stammer a 
few words of appreciation in memory of the 
service the film star has rendered him. For 
Harold Dare, with the aid of his famous 
radio technical staff, exposed a dastardly 
scheme which would have brought ruin to 
the Gigantic Trust Company of Los An- 
geles, snatching the daily bread from the 
mouths of thousands of widows and orphans. 

Thus it happened that as Harold Dare left 
the Flicker Film Studio after a day of 
whole -souled labor for his great following of 
film -fans, he found a man waiting for him. 
It was Scott, the chief engineer of the Dare 
technical staff. 

"Mr. Dare," he said, respectfully, "a per- 
plexing problem has arisen in connection 
with our public -service work." 

"What is it, Scott ?" asked Dare, in a 
kindly tone. 

"During the past week," replied the engi- 
neer, "a great many people have called our 
office, complaining of a noise which inter- 
feres with radio reception. Our information 
regarding the noise is as follows : It begins 
at eleven o'clock every night, and continues 
until daybreak ; it sounds like severe static, 
but is louder than static ever could be; and 
it is noticed principally in the business and 
apartment -house section of the city. We 
have sent out a squad of men to investigate. 
They have found that the center of the dis- 
turbance is somewhere down -town ; but it 
cannot be definitely located without special 
investigation, at a considerable expense.' 

"Do you see in the noise a menace to the 
public weal ?" cried Dare. 

By C. STERLING GLEASON 

"I cannot but view it with alarm," an- 
swered Scott. "It is bringing disappoint- 
ment and hardship to the radio public. Your 
own station, Mr. Dare, is hardly distinguish- 
able through the noise. Mothers say their 
ch_ldren will not go to sleep without their 
bedtime story from WROT. Servants 
threaten to leave, guests to give up their 
apartments, unless the noise is eliminated. 
Distant reception is impossible. Several DX 
fans have been narrowly prevented from sui- 
cide; one has already died from apoplexy. 
The public welfare demands action. 

"Then," cried Harold Dare, his great 
heart touched by the need of h s public - 
his public, for which he had labored so long, 
and which was dependent upon him, not only 
for the epoch- making Dare films everywhere 
in demand, but for the unrivalled entertain- 
ment and uplift disseminated through 
WROT- "then, go to it! Put the entire 
staff on the case; the public must be pro- 
tected at any cost!" 

He took out his note -case and extracted a 
bill. "Here," he said, "I am behind you. 
Spare no expense. Superintend the work 
yourself, and see that the noise is located and 
eliminated at once." 

He reached into his pocket and took out 
a quarter. "Here is something for your- 
self." 

"Thank you, Mr. Dare," murmured Scott, 
touched by his chief's generosity. "I shall 
devote my every effort to the case." 

In a féw moments, he had leaped aboard 
a street -car and was speeding toward the 
headquarters of the Dare organization, the 
studio at WROT. 

The field -work of the Dare technical staff 
was handled chiefly through a fleet of radio - 
equipped motor -cars. The rear seat of each 
car had been removed, and replaced by a 
small framework, into which could be locked 
any of a number of interchangeable pieces 
of equipment. The stancrd apparatus, used 
principally for the tracing down of power 
leaks and other sources of radio interfer- 
ence. consisted of a very efficient, multi -stage 

amplifier, coupled to an extremely sensitive 
indicating device. A loud speaker fitted into 
a damp, and a loop antenna into a swivel 
socket. At the base of the loop was a 
pointer, which, revolving with the loop, 
pointed out the direction upon a map of the 
city. 

To the back of the front seat was clamped 
another framework, into which fitted a com- 
pact transmitting and receiving outfit, 
equipped for both code and phone. A me- 
tallic screen, woven into a pad of cloth and 
placed in the top of the car, served as 
antenna; the steel chassis of the car made 
a good counterpoise. Operating in a band 
upon the short waves, the fleet of cars could 
throw a net about a large territory, and 
could *be directed from any point in the 
chain. 

That evening, a dozen of these cars were 
stationed in a circle enclosing the central 
part of Los Angeles. In each sat two engi- 
neers of the Dare staff, besides a chauffeur. 
Each car had a number, and awaited orders 
from number one, from which Scott was to 
direct the search. 

At a little after eleven o'clock, the mys- 
ter:ous noise commenced. Around the circle 
sped the word. At each post, the engineers 
turned their loops in the direction from 
which the noise seemed to come. At a sig- 
nal, they began to move toward the center 
of the disturbance. 

Ten minutes later, they stopped for con- 
ference. Their circle was ,distorted now. 
In the northeast section, the three had come 
closer together, and were only a few blocks 
apart. Numbers four and five, in the south- 
east, were headed north ; number six was 
going west. In the southwest, seven and 
eight were pointed north, number nine east; 
and in the northwest, number ten south, and 
eleven and twelve southeast. Scott plotted 
their positions on his chart. Nothing was 
to be learned, so far. "Forward," went the 
word. 

Shortly after, numbers one and two met. 
The road lay along a street -car line. The 
plane of the disturbance lay parallel to it; 
but -north or south? 

"Go straight north," commanded Scott, 
"ant! we will go south." 

The two cars faced about, and sped in 
opposite directions along the street -car line. 

Several miles south, the street -car line took 
a right turn to the west. Scott stopped his 
car. "Call number two." he ordered, "and 
see whether the noise is louder or weaker." 

"Weaker," came the answer. 
"Then face about and join us." 
Meanwhile, number three had proceeded 

south, and arrived at the car line, along 
which number one was now travelling. The 
plane of the disturbance lay east and west, 
along the car line. 

"Number three, continue south for a mile 
and see if you pick up the noise again." 

Number three did so, and reported that the 
disturbance had diminished about fifty per 
cent. 

"Proceed west, parallel to the car line." 
The signal strength was the same. Seem- 

ingly, the noise was being propagated along 
the trolley line. 

In the other quarters, the same thing was 
occurring. The cars were following the 
street -car lines. Their paths were converg- 
ing toward the center of the city. As the 
investigators proceeded, the noise grew 
steadily louder. 

Scott frowned as he studied the chart. A 
score of possibilities ran through his mind. 
Might the disturbance originate in the power 

/// 
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"Do you know what is on the other side of that recall ?" demanded Scott grimly. 

Harold Dare thought a moment, then started, `The Gigantic Trust Company'!" 
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lines, and get into the trolley circuit by in- 
duction ? Hardly. What could be hte cause 
of it all ? A leaky insulator in the trolley 
line ? There was no apparent reason why an 
insulator should begin leaking at exactly 
eleven o'clock every night. A thought struck 
him. He sent out a general call for all in- 
vestigators to halt. Meanwhile, he found a 
telephone and called the residence of Harold 
Dare. 

The great actor answered the phone him- 
self. He had been working in his study, 
laying plans for the good of Flicker Film 
fans. He listened with interest to the ac- 
count of the search. "Can you not localize 
the disturbance more definitely ?" he asked. 

"The paths of our parties seem to con- 
verge," answered the engineer. "They will 
bring us together somewhere downtown, 
where there are so many car lines and power 
circuits that a false start may throw us com- 
pletely off the scent." 

"Wait there a few moments," decided 
Harold Dare. "I will see what can be 
done." 

He took up the telephone book and found 
the number of the trolley company. There 
was no one at the office. He called the 
main power- house. The marl in charge was 
incredulous at first, but when he was con- 
vinced that the great Harold Dare himself 
was speaking, he was most accommodating. 
"Could you shut off the power on all your 
lines for five minutes ?" asked Dare. 

The man hesitated. "It's against all the 
rules," he finally said, "but I'll do it for you." 

Dare phoned Scott, and the news went 
round the net. 

The noise suddenly ceased. The power 
had gone off. All over the city, street -car 
traffic was at a standstill. 

"Can you hear the disturbance ?" flashed 

round the net. At each post, the engineers 
turned their loops in all direct.ons, but the 
noise was not to be heard. 

Scott returned to the phone, and relayed 
the news to Harold Dare. "The noise is cer- 
tainly in the trolley circuit," he said. 

"Stay there a few moments more," said 
Harold Dare, with sudden resolution. "I 
am going to look into this affair myself." 

In a short time, Harold Dare's powerful 
touring car pulled ahead of number one. 
Scott and Dare conferred a moment. "If we 
could trace the noise down to one branch of 
the line, it would simplify things," said the 
engineer. 

''Then we must go to the central power 
station," decided Dare. In a moment, the 
two cars were speeding toward the power 
plant, while word went round the net to 
stand by for the test. 

Awed by the presence of the great actor, 
the superintendent of the plant was only too 
glad to accommodate. The test car drew up 
outside the open window. 

"There are four sub- stations in the city 
system," said the superintendent, "so you will 
be able to trace the trouble down in a gen- 
eral way." 

At Harold Dare's--command, the superin- 
tendent opened the switch that fed the north- 
ern quarter of the city. A gong rang insist- 
ently, and a light flashed. "Our warning 
system," explained the superintendent. 

The engineer at the receiver called through 
the window. "Numbers three and four re- 
port the noise dead; all others, no differ- 
ence." 

"Then the trouble is not in that direction," 
said Scott. "Try another district." 

The power man closed the switch and 
opened another. "The southern quarter." 

In a moment they had the report. "Num- 
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bers six, seven, and nine report noise; others 
say no difference." 

"Try another," said Scott. 
The superintendent opened another circuit. 

"The western section." 
The man at the receiver shook his head. 

"Eight and ten dead." 
There rema.ned one circuit. "This switch 

controls the whole down -town part of the 
city," said the power -man. He threw the 
lever. 

The engineer outside muttered excitedly. 
"All report no noise !" he shouted. 

The others looked at one another trium- 
phantly. "That settles it," said Scott. "That 
trouble is somewhere in the business district." 

Quickly the word went out. The superin- 
tendent gave Dare a chart of the down -town 
trolley system, marking the boundaries of 
the district fed through that sub- station. 
With its help, Dare directed the formation 
of a new circle about the city. 

The noise was very strong. It was neces- 
sary to proceed very slowly, checking at 
every step, and turning the amplifier low to 
get an accurate reading. Once, Dare phoned 
the central station to make sure that the 
noise was in the trolley lines ; but when the 
power went off, the noise vanished. 

After a time, it was apparent that they 
were making little headway. The multiplic- 
ity of wires in the down -town district led to 
many errors. 

"Mr. Dare," said Scott, "we must proceed 
in a different way. At this rate, we shall 
never find the trouble." 

After a conference, it was decided to cut 
the trolley wire, a block at a time, in order 
to localize the disturbance. The superin- 
tendent offered the use of a number of 
trucks, on which were mounted ladders used 

(Continued on page 264) 

"Re put on a burst of spe ?d; but even as he did so, a tall man dashed out of the building. leaped into the car, and was off in a flash." 
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Radio News of the Month Illustrated 
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REPORT 

TO PUBLIC 
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1 

. 
AUSTRAiLIA 

A double rebroadcast, on May 20.21. 
!J transmitted to the Antipodes the com- 

plete program of ZLO, London, from 
3 to 9 p. m. on Friday. This was 
picked up by the short-wave station at 
Eindhoven, Holland, which relayed it 
on 30.5 meters with 5 -kw. power. At 
Sydney it was rebroadcast by 2BL and 
heard clearly in New Zealand, half -way 
round the world from its origin. The 
corresponding Australian time was I to 
7 a. m. Saturday. So clear was the 
transmission that the music of a new 
song in London was taken down by an 
Australian listener and published in the 
Sydney newspapers next morning. Re- 
ception at Sydney was obtained on a 
three -tube set, built the previous day. 

U 

The British Air Ministry is en- 
listing radio listeners in a study 
of the distance at which the fire 
of heavy cannon may be heard. 
A time signal is sent out, at the 
end of which a big gun is fired: 
and listeners are requested to 
note the exact time at which 

they hear the report. 

MAIL 

Francesco Caruso, under sentence of death . 

was permitted to listen in by radio from 
Sing Sing to the pleas for clemency being 
broadcast from a New York mass meeting 
held in his behalf. The prisoner is thus 
borne up by the knowledge that sympathetic 

friends are working for him. 

A radio "straw vote" on the ques- 
tion of prohibition is being con- 
ducted by an Eastern station. 
Short addresses on the subject are 
given daily and the returns of 
"dry" and "wet" votes announced. x 

SET 

I 

20 ; S 

The English Royal Air Forces held an 
"airplane dance" at Hendon on July 2. 
Two hundred pilots listened in to the regi- 
mental music, and maneuvered their planes 

accordingly. 

R,` 14 It 
., 

' 3.. ., 

BAND PLAYI 
ROWM6 HOME 

'MILE AMINUTE" 
BROADCAST STUDIO 

s 

The first broadcast station on a railway train began operations July 1, on 
the lines of the Chicago, Milwaukee and St. Paul railway. The "Mile-a- 
Minute Studio" was given a special call of WHBL for the occasion; and 
a wavelength of 205 meters was authorized by the Radio Conunission. 

Barley, in the intense electrical field beneath the aerials of the government 
station at Arlington, opposite Washington, grew rapidly until it was higher 
than a man's head, says Admiral Bullard, chairman of the radio commission, 
who ascribes this development to the radio waves. Scepticism as to the 

cause assigned, however, is expressed by the Department of Agriculture. 

At the signal of the tune, "Rolling 
Home," the planes took their cue: 
forming line astern to the notes of 
"Round the Mulberry Bush." "The 
More We Are Together" was the 
signal for resuming the original 
formation; and "Chick, Chick, 
Chicken" gave the cue for the planes 
to "lay their eggs," as dropping 
bombs is termed in aerial slang. 
Over twenty miles of cable to loud 
speakers was laid, so that the mam- 
moth audience on the ground could 

follow the program. 
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Innovations in Broadcast Studio Equipment 
German Station Has Property Room to Supply Noise Background for Programs 

BECAUSE of the many features in- 
corporated in its construction, the 
new radio studio of the broadcast 
station located at Hamburg, Ger- 

many, is one of the most interesting places 
of its kind now in use. Two innovations not 
found in American studios are a director's 
desk in the studio proper and a room for 
acoustical properties, by means of which 
sounds of any kind can be produced to en- 
hance the effectiveness of a musical per- 
formance or particularly a radio play. In 
the United States, a number of radio dra- 

Desk from which noises are controlled. 
Note phonograph turntable at left. 

By HERNDON GREEN 

horns and other wand- driven devices are pro- 
duced with the aid of compressed air, con- 
tained in tanks shown in a row on the left 
side of the room. The passage of the air 
through the actual noise -making instruments 
is controlled by a number of valves located 
on a control board, at which the director of 
the performance sits. The effects of storms 
and other such disturbances can be produced 
by means of a "storm box," which enables 

led through an amplifier and reproduced ill 
the studio itself through a regular loud 
speaker. Thus the actors in the studio are 
under the same acoustic influences as their 
listeners, and thus are enabled to put thy 
proper feeling into the play. The sound re- 
produced by the loud speaker in the studio 
acts on the regular studio microphone and i, 
broadcast in the usual manner. 

Of course, the mechanically -reproduced 
background noise must not interrupt the 
dramatic movement of the radio play. To 
insure its proper place and use, the stud :o 

The interior of the acoustical property 
room. Notice the row of compressed air 

tanks at the left. 

The conductor and the prompter at their desks 
in the studio. 

the director to represent everything from the 
beginning of a light rain up to the final 
downpour of a tempest. 

RECORDING NOISES FOR REPRO- 
DUCTION 

When the action of a radio play, or other 
microphone presentation, calls for a back- 
ground of sounds that cannot be reproduced 
with the compressed air apparatus, the tech- 
nical operators of the studio visit some place 
where such noises may be heard, and make 
an actual phonograph record of them. This 
record is then placed on a phonograph turn- 
table located in the acoustical property -room 
and connected by ah electrical tone -arm to 
an amplifying system. When the action of 
the performance reaches the point where 
these recorded noises are essential, the at- 
tendant merely turns on the phonograph. 

All the sounds produced in the radio prop- 
erty room are impressed on a microphone, 

matic groups have for several years been 
using various kinds of noise- making "props" 
to indicate, to the listener, actions and scenes 
that cannot be described very well orally ; 

but the property room of the Hamburg sta- 
tion is probably the first permanent installa- 
tion of its kind made for regular use. 

This acoustical room, which adjoins the 
studio proper, contains apparatus designed 
specifically for the production and repro- 
duction of practically every kind of noise 
heard in ordinary life. The sounds of flutes, 

directors must prepare the complete show in 
advance and arrange a prompter's cue book 
for their own assistance. 

It will be noted, in the illustration showing 
an orchestra playing in the studio, that the 
conductor stands on a little elevated plat- 
form, at one side of which is an opening 
forming a small desk. The prompter who 
sits at tisis position is able to direct the per - 
formance and, at the same time, maintain 
proper control over the acoustical property - 
room, which is directly behind him. 

Radio DX and the International Time Zones 
R,DIO,it has been asserted,is making us 

ear -minded. For those of us, at least, 
who are piling up DX records, it is 

also making us time- minded. And now that 
reception of stations across the Pacific is 
being reported with almost monotonous regu- 
larity, a few hints on figuring the difference 
in time may not be amiss to readers who 
have not studied the matter systematically. 

This is especially true, because much has 
been put in cold type, by those who should 
know better, giving a very incorrect idea of 
the matter. We have seen articles, hastily 
written of course, indicating that there can 
be two days' difference in date between two 
points on the earth ; which is untrue, of 
course, if both are using the same calendar. 

Ninety years ago, nobody but an astrono- 
mer or a ship's captain had to trouble with 
differences in time. But, as soon as the 

telegraph was introduced, and the ocean 
cable, business men dealing with close mar- 
gins of time l.ad to deal with the time dif- 
ferences of cities ; and railroads found the 
problem an important one. Yet, even after 
the establishment of the international time 
zones, comparatively few people had to 
bother with the problem, unless they were on 
long journeys. The institution of "daylight 
saving time," a few years ago, introduced a 
few perplexities ; but, until the introduction 
of the radio as a domestic utility, the average 
man in Ohio had little cause to inquire what 
the time in California might be; and much 
less the Californian, the time in Australia. 
Now it is a burning question for a great 
many radio fans. 

Although it is comparatively easy to corn- 
pute the time -difference between New York 
and San Francisco, it is harder to compute 

the difference between San Francisco and 
Sydney; because, in the latter case, the 
shortest way across is the longest way 
round. 

DON'T TRIP OVER THE DATE LINE 
The incorrect calculations we have spoken 

of before would have been entirely avoided if 
those who made them had not tried to cross 
the International Date Line. Don't do it 
without practise, or you may make an error 
of a couple of days. 

A resident of Honolulu, Hawaii, for in- 
stance, who is listening to Auckland, New 
Zealand, knows that there are two time belts 
between them, each an hour wide. (The 
four thousand miles' difference from north to 
south has no effect upon time). But he also 
knows that the difference in time is not two 

(Continued on page 275) 
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&af's New in 
THREE MOUNTING POSITIONS 
POSSIBLE WITH NEW SOCKET 

improved socket, which embodies A several new features, has recently been 
put on the market. As can be seen from 
the illustrations, it is adapted to universal 
mounting. To mount it on a wooden panel 
or baseboard, it is merely necessary to drill 
two holes. The contact prongs are then 
bent over, and are wired on the top of the 
panel or baseboard. 

If six holes are drilled in a bakelite panel, 
sub -panel wiring is possible with this socket, 
although it remains on the top of the panel 
as shown in Fig. C. It can also be mounted 
on a sub -panel of bakelite or metal by drill- 
ing one large hole and two small holes as 
shown in Fig. D. 

(a) General view of the socket; (b) top view, 
showing the shape of the receptacle; (c) meth- 
od of mounting on sub -panel of bakelite or 
other insulating material; (d) method of 

mounting on metal sub- panel. 

Illustrations courtesy H. H. Eby :Iffy. Co. 

Three -point spring contacts, the full length 
of the prongs in tube bases, are employed, 
insuring perfect contact at all times. 

PRIMARY -LOAD COIL IMPROVES 
SELECTIVITY OF SET 

RADIO listeners who are troubled with 
interference between broadcasting sta- 

tions in the lower side of the band, between 
about 220 and 330 meters, may find some 
relief in a little device designed for connec- 
tion in the aerial circuit of standard receiv- 
ers, such as the neutrodyne and others of 
the tuned -R.F. type, using antenna couplers 

The interference reducer with its case re- 
moved. In this view are shown the jumble 
winding and the switch S, which short -cir- 
cuits the coil when the knob is turned to 

"off." 

The interference reducer is a simple little 
affair, made of wood. The knob at the left 

turns a switch blade inside the case. 

Illustrations courtesy Central Radio Labs. 

with primaries of the untuned (so- called 
"aperiodic ") variety. It is connected simply 
in series with the aerial wire, and may be 
cut in or out of the circuit by means of a 
knob. 

This selector instrument consists merely 
of a jumble -wound coil, which acts as a 
loading inductance to raise the natural fre- 
quency of response of the antenna circuit to 
a point within the lower limits of the broad- 
cast hand. With a comparatively fair condi- 
tion of resonance established between the 
primary and secondary, the selectivity of the 
first tuning stage is improved considerably 
over what it was previously with the roughly - 
untuned primary. 

The makers of the device wisely qualify 
their claims for it, and state truthfully that 
it is not an absolutely positive cure -all. They 
warn the user not to expect it to separate 
stations on the sane wavelength, or on 
waves so closely adjacent that audible het- 
erodyning results; but they do promise, ac- 
curately enough, that it will produce an im- 
provement with most sets of the aforemen- 
tioned kind. 

The instrument takes the shape of a wood- 
en cylinder, P/2 inches in diameter and one 
inch high, with a switch knob on one end and 
two binding posts on the other. It is in- 
tended for connection in the back of the 
receiver somewhere, and is not made for 
panel mounting. 

,,,,1111111111111111111111$11111111111111111,1,1,111 

The external appearance 
of a novel loud speaker 
whose sound -producing 
member is a built -up 
panel of wooden lamina- 

tions. 

Left: Front view of the 
loud speaker. Right: back 
view, showing the bind- 
ing cleats C and the nut 
N, which holds the drive - 
rod of the speaker unit 
against the wooden dia- 

phragm. 

Illustrations courtesy 
Asparad Radio Cor- 

poration. 
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LOUD SPEAKER USES FLAT 
WOODEN DIAPHRAGM 

Ia new loud speaker of unusual design 
` the vibrating element which sets up the 

sound waves is a flat panel of thin wood. 
This is driven by a heavy speaker unit fast- 
ened to a rigid wooden bridge, which is at- 
tached to the frame holding the vibrant 
panel itself. The reproduction afforded by 
this arrangement is of high quality. 

The vibrating diaphragm member is built 
up from half a dozen narrow strips, glued 
edge to edge and sawed in such a fashion 
that their grain runs at an angle of about 45 
degrees to the horizontal table line. They 
are further reinforced and stiffened by three 
vertical cleats on each side of the assembly, 

The inside of the speaker, showing the heavy 
wooden bridge which supports the unit U. 

the same brads that hold one cleat penetrat- 
ing the wood and holding another on the 
opposite side. 

The end of the driving pin of the loud- 
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speaker unit, U, goes through the long center 
cleats near their bottom and emerges at the 
back of the instrument at the point N, where 
it is fastened by a nut. The wood diaphragm 
itself forms the back of the speaker. The 
front consists of a decorative sawed -out 
grillwork, backed by a gold -colored mesh 
curtain. The overall dimensions are : height 
25 inches, width 18/ inches, depth 7 inches. 

Because of its shallowness this loud 
speaker is especially suited for a place like 
the mantelpiece over a fireplace or the top 
of a narrow bookcase suspended from the 
wall. Of course it may be located anywhere; 
but a position against a wall or other broad 
surface is desirable, because the latter acts 
as a reflecting medium and spreads the re- 
produced sound all over the room. 

ELECTRICAL TONE ARM FOR 
PHONOGRAPH IS EFFECTIVE 

ANOTHER electrical tone -arm, for at- 
tachment to a phonograph to make the 

latter reproduce through the audio -amplifier 
portion of a radio receiver, has made its 
appearance. The device is of the magneto- 
generator type, which is proving very effec- 
tive for translating the impressions in phono- 
graph records into electrical impulses carry- 
ing the characteristics of the voice or music 
cut into the discs. 

In fundamental construction it greatly re- 
sembles the unit illustrated on page 120 of 
the August, 1927 number of RADIO NEws. 
A small chuck holds a regular phonograph 
needle, which, when vibrating in accordance 
with the grooves in the record, causes the 
end of a soft -iron armature to vibrate be- 
tween the pole pieces of a permanent magnet. 
This movement disturbs the field of the 
latter, and consequently a varying emf. is 
induced in a bobbin of wire, through the 
center of which the armature passes. This 
current is led through the audio amplifier of 
the radio set, and its variations are eventually 
reproduced as sound by the loud speaker. 

The three parts of the phonograph attachment: 
P is the plug which fits into the detector -tube 
socket of the radio receiver; V a variable 
resistor which acts as a volume control; U 
the phonograph unit itself. The latter fastens 
to the tone arm by means of the clamp N. 

Illustration courtesy Pacent Electric Co. 

The whole phonograph apparatus consists 
of three parts: the substitute tone -arm itself 
(LT), a volume control V, and a plug P. 
The tone -arm or pick -up unit is fitted with 
a clamp, N, which slips over the neck of the 
tone -arm on the talking machine. 

To use the apparatus, the regular phono- 
graph -head is removed from the tone -arm 
of the phonograph and the unit LT clamped on 
in its place. The plug P is inserted in the 
detector -tube socket of the radio set, and the 
audio tubes alone in the set are turned on. 
A needle is clamped into the chuck of the 
unit and placed on the phonograph record it, 
the usual manner. If the turntable is now 
started, the radio's loud speaker will re- 
produce the phonograph music. 

When tested with a small portable phono- 
graph and with the audio amplifier of a 
Loftin -White receiver (feeding a cone 
speaker) this attachment produced results 
which could really be called extraordinary. 
The volume was far greater than necessary, 
but could be kept under control easily; while 
the naturalness and the range of the tonal 
response were a revelation. 
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Left: Rear view of the curled up -horn. The speaker unit is attached to the small throat of the horn, which is indicated by the dotted lines. Right: The open bell of the horn. Illustrations courtesy Newcombe- Hawley, Inc. 

COMPACT HORN HAS SEVEN - 
FOOT TONE CHAMBER 

ADIO constructors intending to make a 
cabinet speaker, or a console containing 

the complete radio set and loud speaker, will 
be interested in the large horn illustrated 
herewith. This reproducer measures only 18 
by 24 inches across its face and appears quite 
shallow; hut its tone chamber is actually 
over seven feet long, the horn being curled 
up in such a fashion that it occupies corn- 
paratively little space. 

As shown in the hack view of the horn 
(at the left) the small throat, to which the 
loud- speaker unit is attached. rests between 
the back of the rectangular face and that 
portion of the horn where it starts to ex- 
pand into the bell. The diameter of the 
chamber continues to increase in a semi - 
exponential manner, the born curling up on 
itself until it assumes a not -distant resem- 
blance to a magnified pretzel. 

The horn is made entirely of a papier 
mâché composition, which is noted for its 
desirable acoustical qualities. When fitted 
with a good loud -speaker unit of a balanced - 
armature type, and connected to a six -tube 
tuned R.F. receiver in the RADIO NEWS 
Laboratory, this horn reproduced broadcast 
voice and music with remarkable clarity and 
volutne. It did not favor either the high 
notes or the low ones, as do many shorter 
horns, but provided a distinctly agreeable 
balance between them. No metallic or ring- 
ing noises were noticeable, because of the 
"deadness" of the paper composition itself. 

This reproducer may be mounted on either 
its .hurt or its long side, and is easily adapted 
to consoles and other types of cabinets. 

SMALL VERNIER DIAL 
ASMALL vernier dial, which is especially 

suitable for use on portable radio sets 
where space is limited. is now being made by 
a German manufacturer, who has submitted 

The small German dial is at the right. Note how it compares in size with the standard 
four -inch size at the left. 

Illustration courtesy 
size, 

Berlin. 

a sample of his product to the RAtno NEW 
Laboratories. It is made of black insulating' 
material and is only 2 inches in diameter. 
A small adjusting knob causes rotation of a 
brass disc on the inside of the dial's shell. 
This disc in turn is equipped with a hollow 
stud at its center, in which the dial of the 
condenser or other instrument is fastened. 
The accompanying illustration shows how 
this apparatus compares in size with a stand- 
ard 4 -inch American dial. 

NEW VARIABLE RESISTOR WILL 
CARRY 25 WATTS 

AT the present time, when socket -power 
units are coming more and more into 

use, resistors of fairly high current- carrying 
capacity must be utilized in obtaining the 
various "A," "B" and "C" voltages required. 
A rather novel resistor which is suitable for 
this purpose has just been put out by a well - 
known manufacturer. It is obtainable in 
various resistance ranges. up to 50,000 ohms. 
All the sizes are all rated at 25 watts and 
will stand up indefinitely tinder this load. 

Left: Top view of the variable resistor. Right: 
General view, drawn from the back. 
Illustration courtesy Electrad, Inc. 

The mechanical construction is rather 
unique. An asbestos -covered enameled cop- 
per wire is wound with a special resistance 
wire, which has a negligible "temperature 
coefficient," and this element is wound about 
an indestructible hollow tube, 9/16 inch in 
diameter and 2 inches long. A movable 
contact arm runs right over the wires, per- 
mitting exact adjustment of the resistance 
over the entire range. 

Each unit is supplied with a perforated 
ventilating cover, and uses a single -hole 
mounting. These new instruments may be 
used either as straight variable resistors or 
as potentiometers. 
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This voltmeter is provided with a strong case 
which protects it from dirt and injury. 

Illustration courtesy Westinghouse Electric & Mfg. 
Co. 

NEW VOLTMETERS FOR "B" 
UNITS HAVE HIGH RESISTANCE 

HE inherent characteristics of the ma- 
jority of "B" socket -power units make 

it impossible to obtain correct readings of 
voltage with the ordinary commercial volt- 
meters having resistances of but 50 to 100 
ohms per volt. The readings of these meters 
are from 15 to 50 volts lower than the act- 
ual voltages supplied to the vacuum tubes 
when the instruments arc disconnected. En- 
gineering tests show that a voltmeter must 
have a resistance of about 750 ohms per 
volt to be accurate for "B" power -unit 
measurements; at lower values the compar- 
atively high current drain of the meter 
causes the drop in the output voltage. 

Two new voltmeters, just announced by 
one of the largest electrical manufacturing 
firms in the country, are designed to pro- 
vide the correct resistance values for such 
measurement of "B" supply voltages. One 
of these has a resistance of the requisite 750 
ohms per volt, consuming only 1/ milli- 
amperes on full -scale deflection; the other. 
which has 1,000 ohms per volt and draws 
one milliampere, is recommended for use 
where specially accurate measurements are 
necessary. 

The first meter is illustrated herewith. It 
is 31/2 inches square by 1/ inches thick, 
and is made with a molded micarta acid - 
proof case of strong construction. The other 
is 41/2 inches square and 2 inches thick. 
They are available in various voltage ranges 
tip to 500 volts. 

FILAMENT SWITCH ACTS AS 

ITS OWN LOCK 

AGERMAN concern is marketing the 
filament switch shown in the accom- 

panying illustration. The device is of ex- 
tremely simply construction and very light 
in weight. It measures 1 -7 /8x1 inch, and is 
equipped with a one -hole mounting. Posi- 
tive contact is made by two springs; the 
movement of the plunger is very smooth. A 
minimum of metal is employed in its con- 
struction. 

The little plunger, which is fitted with a 
knob of insulating material, can be removed 
entirely from the mounting sleeve. Thus 
the switch acts as its own lock, and only the 
possessor of the plunger can turn the set on. 

ADJUSTABLE CONDENSER USES 
SEPARATE 1 -MF. UNITS 

AVERY compact adjustable condenser 
has recently been developed by a New 

Jersey manufacturer. As will be seen in 
the illustration, this device consists of a batik 
of 1 -mf. units, held securely in place by a 
patented metallic bracket. It can be mounted 
in any position. 

By means of an adjustable connector strip, 
which slips over the lugs on the condensers, 
different combinations of capacities can be 
had at will. Should any single unit of the 
condenser bank break down, it is very simple 
and economical to replace it. In the usual 

The little plunger -rod of this Marnent switch 
can be removed completely from the sleeve in 

which it fits. 
Illustration courtesy own, Berlúc. 

Different capacity -combinations can be quickly 
obtained with this condenser bank, by means 

of the connector strips shown. 
Illustration courtesy Globe Art Mfg. Co. 

high- capacity condenser, if a breakdown oc- 
curs, the entire condenser is rendered use- 
less. 

These condensers are non -inductive (this 
is especially important in radio - frequency 
circuits) and the working voltage (which 
allows a wide safety margin), is indicated 
on each unit. 

ALUMINUM PLATES USED IN 
FIXED CONDENSERS 

IX the accompanying illustration will be 
seen an improved condenser, for use in 

socket -power units or other devices requiring 
a high -test filter or by -pass condenser. This 
instrument has been designed for the lowest 
electrical losses. Pure linen paper, im- 
pregnated with paraffin under high vacuum, 
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Left: A multiple -condenser unit designed for 
use in the filter circuits of "B" socket -power 

devices. Right: Two smaller condensers. 
Illustrations courtesy Ivied Cendcnser & Mfg. Co. 

is used as the dielectric. Aluminum foil in 
place of the usual tin foil is used for the 
plates. Theoretically, copper foil would be 
ideal for this purpose; hut, because of its 
tendency to corrode, it is usually avoided. 
The conductivity of aluminum is five times 
that of tin and. therefore, of considerable 
advantage. Furthermore, a condenser wound 
with aluminum foil weighs only about one - 
half as much as one made with tin foil. 

These new condensers are tested at a D. C. 
voltage which does not exceed twice the 
designated D. C. operating voltage. ( A 
flash test of a condenser is avoided by the 
manufacturers: who 1 int out that it might 
frequently happen that, during a test of this 
nature, the condenser would be slightly dam- 
aged, although not broken down. Conse- 
quently, a condenser tasted in this manner 
might not be perfect and cause trouble 
later.) Prior to shipment, each condenser 
is given a "life test.' on a voltage more than 
35% in excess of the operating figure. This 
test is conducted over a period of several 
days; so that any possible defect in process 
of manufacture would be uncovered. 

These new condensers are available in all 
the standard capacities. and are suitable for 
use in different parts of radio receivers and 
socket -power units. 

NO RESONANCE POINT IN 
R.F. CHOKE COIL 

ANEW radio- frequency choke coil of 
good design is the latest product of a 

prominent New York radio manufacturer. 
It employs a specially-wound coil which pos- 
sesses an extremely high impedance to R.F. 
currents of the frequencies used in American 

This R. F. choke coil is completely enclosed 
in a neat molded bakelite case. 

Jllostration co urtesy Hammarlund Mfg. Co. 
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broadcast work, and also has a minimum of 
distributed capacity. Because of the damp- 
ing resistance of the inductor and its special 
method of winding, the choke does not be- 
come resonant at any point in the 200-600 - 
meter broadcast band; and its choking action 
is uniformly effective throughout this range. 

After being wound and impregnated with 
a low- dielectric compound, the choke coil is 
mounted in a molded, polished bakelite case 
which protects it against mechanical injury 
of any kind. The case itself is fitted with 
two small drilled feet, by means of which 
the device can be mounted in any position in 
a set. Soldering lugs and binding -post con- 
nections are provided at the bottom of the 
case. 

The whole instrument, over all, is 1,/, 
inches in diameter and 14 inches high. It 
is available in two electrical values for the 
broadcast band. One type has an inductance 
of 85 millihenries, a distributed capacity of 
approximately 3mmf., and a D.C. resistance 
of 215 ohms.; the other has an inductance of 
250 millihenries, a capacity of 2mmf., and a 
resistance of 420 ohms. 

INSULATED ROTOR SECTIONS 
IN DOUBLE CONDENSER 

The two sections of the balanced rote: of this variable condenser are mounted on the same shaft, but are insulated from each other electrically. Note the pigtail connections in the center of the instrument, between the upper and lower stator sections. 
Illustration courtesy Ste. Belge Radioelectrique. 

AFRENCH radio firm has brought out a 
new double -rotor variable condenser, of 

the balanced type, in which the two sections 
of the rotor unit are completely insulated 
from each other. This feature of the con- 
struction permits the instrument to be used 
in R.F. circuits of certain balanced or bridge 
types in which a common rotor connection 
would be distinctly a disadvantage. 

The stator sections are likewise separated 
from each other electrically, being equipped 
with separate binding posts. By means of 
suitable connection strips supplied for the 
purpose, the two sections may be connected 
either in series or in parallel, to suit the re- 
quirements of particular hook -ups. 

Because of the electrical separation of the 
rotors and the stators and of the number of 
available capacity- combinations, this instru- 
ment will appeal to the radio fan who is 
constantly experimenting with hook -ups. 
By its use the danger of short -circuiting the 
"A" battery in single- control sets is to a 
great extent overcome. 

Mechanically, the condenser is well made. 
It is equipped with four threaded studs for 
mounting to the panel. The electrical con- 
struction is of the low -loss type, the insulat- 
ing strips between the rotors and the stators 
being located at points where the electro- 
static field is weakest. 

221 

Left: The back of the cone speaker, with the silk cover removed to show the position of the 
drive -unit on the upright section of the frame. Right: The front of the same speaker. 

Illustrations courtesy Boudettc Mfg. 'Co. 

CONE SPEAKER USES RIGID 
METAL FRAMEWORK 

ANEW cone speaker possessing excel- 
lent acoustical characteristics has been 

brought out by a firm specializing in the 
manufacture of radio reproducers. It uses 
a single paper cone, a foot in diameter, which 
is driven by a unit of the balanced -arma- 
ture type. The latter can be adjusted by 
means of a long screw which projects 
through the back of the speaker. 

The thin paper cone is completely pro- 
tected by a metal framework, which, be- 
cause of its weight and rigidity, does not 
interfere with the operation of the vibrating 
element itself. The whole instrument is un- 
usually rugged for a cone speaker, and is 
capable of withstanding rough handling. 

The front side of the cone, which is 
finished to resemble wood, is partially 
covered by a five -armed frame. The back 
side is covered by a piece of pleated brown 
silk. This cover is not shown in the accom- 
panying illustration of the back of the 
speaker ; as it has been removed to show how 
the loud -speaker unit is fastened to a vertical 
bar running diametrically across the round 
frame. 

The speaker, over all, is 13 inches in 
diameter and 15 inches high, and is neatly 
finished in an unobtrusive shade of dark 
brown. ft is suitable for use with any type 
of broadcast receiver, and affords high - 
quality reproduction of both voice and music. 

RADIO'S LATEST GADGET 
FOR the past ten years the common radio 

grid leak has been the favorite victim of 
the sharp pens of comic writers. In numer- 
ous cartoons this defenseless little device has 
been shown equipped with faucets, lengths 
of garden hose, sprinkler nozzles, pails, 
sponges, blotters, water tanks and other con- 
traptions ; intended, presumably, to control 
and to catch the leakage from it. However, 
it has remained for a Chicago radio manu- 
facturer blessed with a sense of humor to ac- 
tually make and publicly display a grid -leak 
drip pan, a little nickel -plated brass trough 
which swings from the body of a grid leak 
in the manner indicated in the accompanying 
illustration. 

This great invention was exhibited for the 
first time a couple of months ago, at the 
Radio Trade Show held in Chicago, where 
it was displayed in perfectly serious fashion 
along with the grid leaks. condensers, choke 
coils and other legitimate products of the 
manufacturer. Believe it or not, hut a num- 
ber of visiting dealers thought the device was 
an article intended for sale, and innocently 

inquired about prices, package quantities, 
and so forth I 

A printed folder was given away with each 
drip pan. \Ve are reprinting its contents 
here so that our readers may acquaint them- 
selves with the attachment : 

FUNCTIONS OF THE DRIP PAN 
"The tremendous strides of radio during 

the past year are only exceeded by this re- 
markable invention. No single radio item 
has ever been able to accomplish so much 
in doing so little. The ability of the Grid 
Leak Drip Pan to perform as well as antic- 
ipate irregularities in remote parts of the 
set with which it is not connected is almost 
beyond human comprehension. In fact, the 
inventor himself could never advance any 
real necessity for its use. 

Grid Leak Drip Pan 

Uniform 
Leakage 

(Mab) 
Automatic 

Control 
(Perhaps) 

Patented and Patents Pending -Who Cares ? 
The grid leak drip pan simply swings from 
the body of the leak, in the manner indicated 

above. 
Illustration reproduced from folder of the Leslie F. 

Muter Co. 

"The exact value of the grid leak has al- 
ways been a question amongst authorities and 
yet this simple device easily settles the ques- 
tion for all time. Consider a two -megohm 
grid leak installed with a Grid Leak Drip 
Pan, in a position requiring a three megohm 
grid leak. One megohm immediately drips 
into the pan which with the value of the 
grid leak itself gives the proper value of 
three megohms, as the Pan easily under- 
stands the conditions and being very indus- 
trious maintains this position in spite of the 
laws of electricity, which it takes particular 
delight in upsetting without, of course, spill- 
ing its vague contents and vice versa. 

"While testimonials have been rather slow 
in coming in, we feel confident that a trial 
on your part will readily substantiate the 
great merit of this device. While your grid 
leak might, again it might not. Who can 
tell ? \ \rith summer here, this is at least a 
conservative sound and logical investment by 
which you alone can prove the numerous 
shortcomings of the device. As production 
will be limited to ten percent of the "B" 
Power Units made this year, we suggest 
your early action, although there will prob- 
ably be a great surplus." 
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A Prize Portable Super -Regenerator ; 

Radio News Contest Won by a Small but Efficient Set With Plug -In Coils 

Super -Regenerative Set 
Contest 

FIRST PRIZE, $100.00 
won by Dr. Titus Konteschweller, 

69 rue de Wattignies, Paris, France. 
HONORABLE 

O. F. Haylor, 318 
Syracuse, N. Y. 

Howard A. Newby, 5 
San Rafael, Cal. 

A. P. Nielson, 1521 
Seattle, Wash. 

T. L. Battler, 217 
Harrisburg, Pa. 

Robert Bradford, 471 
brook, N. Y. 

Gustave Huot, 3642 
wood, Col. 

MENTION: 
Sherwood Avenue, 

West End Avenue, 

West 52nd Street, 

South Front Street, 

Merrick Road, Lyn - 

So. Bannock, Engle- 

WHEN Rnnlo NEWS, in its April, 
1927 number, announced a $300.00 
prize contest for super -regenerative 
receivers, it did so in the full real- 

ization that it was asking its readers to 
tackle one of the most difficult receiving cir- 
cuits known to the radio art. Some of the 
best Minds in radio have attempted to per- 
fect super- regenerative sets that would func- 
tion satisfactorily every time they were 
turned on ; but, because of the inherent 
characteristics that make the operation of 
super -regenerators so complex, very few 
really successful instruments have been de- 
veloped. A number of particular adaptations 
of the "super" principle, like the Muhleman 
Au/rip/ex, produce wonderful results when 
they are operating just right ; but the 
trouble seems to have been that they sel- 
dom operate properly. 

Itn offering $300.00 in cash awards for 
super- regenerative receivers of limited physi- 
cal size, RADIO NEWS hoped to encourage 
home radio experimenters to greater effort 
than they would exert in dabbling with a 
more ordinary radio circuit. Of course, we 
did not wish to lend a mercenary air to this 
enterprise, which is of a purely scientific 
nature; but no one will deny that the pros- 
pect of acquiring a substantial sum of money 
looks far more interesting to the experi- 
menter than the mere recollection of patient 
hours spent at the work table. 

In view of the nature of the circuit and 
the strict terms of the contest, (see pages 
1229, 1275 and 1276 of the April, 1927 num- 
ber of RADIO NEws), the number of re- 
ceivers submitted, seven in all, is to be con- 
sidered quite respectable. Six carne from 

By JOSEPH RILEY 

American radio constructors, and the sev- 
enth, the only- prize winner, all the way 
from Paris, France. A total of eleven prizes 
(the first $100, the second $75, the third 
$50 and the others smaller amounts), was 
offered; but RADIO NEWS regrets that it 
can award only the first prize, of 8100; as 
the other receivers, whet carefully tested by 
the judges, were found to be neither stable 
enough electrically nor consistent enough in 
their operation to deserve inclusion among 
the winners. Their designers are to be con- 
gratulated, however, for their sincere ef- 
forts, which very evidently represented an 
enormous amount of personal labor. 

A VERY ATTRACTIVE RECEIVER 

The first and only prize winner is Dr. 
Titus Konteschweller, of 69 rue de \Vat - 
tignies, Paris, France, whose entry is shown 
in the accompanying illustrations. The doc- 
tor's receiver is an exceedingly ingenious 
two -tube affair ; it is completely contained in 
a strong carrying -case which is only 10 
inches wide, 11 inches long, and inches 
deep, and weighs altogether, just under ten 
pounds. It complies entirely with the con- 
ditions of the contest ; which required, among 
other things, that the set be portable, that 
its total cubic capacity should not exceed 
672 cubic inches, and that all parts, includ- 
ing batteries, tubes, loop aerial and loud 
speaker or telephone receivers, he built into 
the case. 

Dr. Konteschweller's receiver worked very 
well -exceedingly well. The little case, 
greatly resembling a popular portable type- 
writer, could he laid on a desk and snapped 
open, and in a few seconds it would be 
bringing in local broadcast stations with 
comfortable volume. It uses a pair of head- 
phones, and, for its antenna, a tiny loop 
that fits inside the top cover of the case. 

\Vhat most impressed the judges is the 
fact that there is absolutely 'to hand -capacity 
effect about this set. This is most unusual, 
with super- regenerative receivers; and has 
been hitherto the greatest objection to the 
use of such circuits. 

The prize- winning set received also a 
number of semi -distant stations with fair 
volume. 

CIRCUIT EMPLOYED 

The complete hook -up of the set is shown 
in Fig. 1. Dr. Konteschweller's description 
of his entry follows: 

The entries in the super- regenerator contest. The case in the center of the group (front) con- 
tains the prize -winning receiver. 

"The ends of the loop aerial connect to the 
single tuning condenser, Cl, through the coil, 
L1 ; this tuning circuit being bridged across 
the grid of the detector tube, V1. The usual 
grid condenser and grid leak, C2 and R1, are 

The prize -winning portable receiver opened 
and ready for operation. Note the headphones 

and the inductors in the foreground. 

used; the former leas a capacity of .0001 -nif. 
and the latter a resistance of 3 megohms. 
The tuning condenser is of the standard 
.0005 -mf. size. 

"The coils, L1 and L2, provide the regen- 
erative effect, being connected in a regular 
series -tickler manner. Coil Ll lias an in- 
ductance value of 65 microhenries, and L2 
of 180 microhenries. 

"Separate rheostats are used for the two 
tubes. The detector, V1, is a Philips valve, 
type B.406. Its filament is rated at 3.5 
to 4 volts and 30 milliamperes, and requires 
a 15 -ohm rheostat. The low -frequency os- 
cillator, V2, is a Vieco tube, with filament 
rating of 2.5 to 4 volts, .06 amperes ; fila- 
ment rheostat 30 ohms. The 'A' and 'B' cur- 
rent is furnished by heavy -duty flashlight 
batteries contained in a compartment in the 
set case, as shown in the illustrations. 

"In the plate circuit of the detector tube 
is included the pair of headphones (each 
phone of 2,000 ohms resistance), shunted by 
a .002 -mf. condenser. The phones them- 
selves are shunted by a filtering system, com- 
posed of the coil L3, of 100,000 niicrohenries, 
and the condenser C3, of .007 -mf. 

"From the grid- condenser connection of 
the detector tube a wire runs to the induc- 
tor. 1.5. in the grid circuit of the low -fre- 
quency oscillator, V2. This coil is in induc- 
tive relation to another of identical size (L4, 
180,000 niicrohenries) which is in the plate 
circuit. Each is bridged by a fixed conden- 
ser of .002 -mf. Coil IA obviously is a 
straight tickler coil, reacting on L5 to pro - 
duce oscillations, the frequency of which is 
determined by the electrical dimensions of 
the coils and condensers. 

"No filament switch is provided, nor is 
one necessary. The tubes are turned on and 
off by means of their individual rheostats, 
which must be adjusted carefully in order 
to make the tubes oscillate properly." 
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(2) Super -regenerative circuits are diffi- 
cult to control, but they can be 'tamed, just 
as our once- hopeless oscillating R.F. cir- C4 
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cuits have been tamed. 

(3) Tube for tube, super -regenerative re- 
ceivers produce better results than others 
of any other design. And logically, there - 
fore, 
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The circuit diagram of the two -tube super- regenerative receiver, which was awarded first prize in RADIO NEWS' constructional contest. 

METHOD OF CONSTRUCTION 

This completes the description of the es- 
sential electrical features of the receiver. 
We are not giving the full details of the 
mechanical construction, because all the in- 
struments used are of French stake and can- 
not be obtained outside of Europe except at 
considerable trouble and expense. 

Dr. Konteschweller's receiver is cleverly 
made, and other radio experimenters may be 
able to glean a few ideas from its construc- 
tion. The loop aerial is of the flat variety, 
kith one turn inside another on a simple 
X- shaped frame. The two ends of the cross 
bars that fit in the bottom edges of the 
cover are fastened by hinges to the latter, 
so that some adjustment of its position is 
possible. Of course, its directional effect is 
marked, and the set [oust be swung around 
so that the loop points in the direction of the 
station to be received. The whole loop fits 
snugly -inside the shallow top of the carry - 
ing case. 

INTERCHANGEABLE COILS 

The top of the case swings upward, the 
right side swings outward and the front 
folds down. The tuning condenser and the 
filament rheostat are mounted on a small 
panel, which forets the cover of a box con- 
taining the various fixed condensers and the 
coils, L3, L4 and L5. Coils, L1 and L2, are 
not fixed permanently in place, but it be- 
tween clips on the right end of the instru- 
ment box. Along with Dr. Konteschweller's 
set came a number of coils of different sizes, 
which permit the circuit to be tuned to a 
number of wave bands beyond the 600- 
meter wave, which marks the upper limit of 
American broadcast transmission. The ne- 
cessity for this coil arrangement will be un- 
derstood when it is remembered that, in 
Europe, broadcast stations use waves from 
about 180 all the way up to about 3,000 
meters. No single set of coils can take in 
such a wide range efficiently. 

The batteries, as mentioned before, occupy 
the left section of the case between the 
loop aerial and the little instrument box. 
The two tubes are placed in sockets fastened 
to the rear of the latter, and assume a hori- 
zontal position when the receiver is laic 
Hat on its back and opened. Lt the last 
fete remaining cubic inches of space between 
the ends of the tubes and the back of the 
case are found the two earphones and the 
extra tuning coils. The earphones are not 
clamped in the usual U- shaped headband; 
instead, each is fitted with a half -mwu clip 
which hangs over the ear. 

The side and the front of the carrying 
case fold together in such a manner when 
the latter is completely closed that the 
whole affair has the appearance of a lady's 
small bag. 

RADIO NEWS wishes to thank the follow- 
ing constructors for submitting entries in 
the super -regenerative set contest, and re- 

grets that it is unable to award then prizes: 
O. F. Haylor, 318 Sherwood Avenue, Syra- 
cuse, N. Y.; Howard A. Newby, 5 West 
End Avenue, San Rafael, Cal.; A. P. Niel- 
son, 1521 \Vest 52nd Street, Seattle, Wash.; 
T. L. Battler, 217 South Front Street, Har- 

This illustration shows the manner in which 
the French headphones are worn, as well as 

the relative size of the set. 

risburg, Pa.; Robert Bradford, 471 Mer- 
rick Road, Lynbrook, N. Y. ; and Gustave 
Hoot, 3642 So. Bannock, Englewood, Col. 

SOME CONCLUSIONS 
The conclusions RAUto Nt:ws has drawn 

from the results of this super- regenerative 
set contest are as follows : 

(1) Super- regeneration, a method of tube 
operation whose superiority has been demon- 
strated both theoretically and practically, has 
not received as much attention from radio 
experimenters as it deserves. 

(4) Super -regeneration can be applied to 
the design of portable radio receivers; by 
which we mean sets which can be carried 
comfortably by one man, and which do not 
require the services of an automobile -trailer 
for their transportation. 

(5) Super -regeneration, because of its 
many untouched phases and its marvelous 
potentialities, presents the most fascinating 
field for radio -receiver research the experi- 
menter can wish for. 

Although the super -regenerative contest is 
now over, RADIO NEWS will always be glad 
to learn of the experience of its readers with 
super -regenerative sets of any description: 
and it will welcome articles. both theoretical 
and constructional, dealing with the subject. 

;H11.111111,1, II IIIIi11111111111111mili 

IN a forthcoming issue RADIO 
NEWS will give, for the benefit 

of readers who may be desirous of 
constructing a super- regenerative 
portable of this kind, full construc- 
tional details for a set, very similar 
to Dr. Konteschweller's, but em- 
ploying throughout American corn - 
ponents which they can easily ob- 
tain. The excellent results which 
have been obtained with this cir- 
cuit and arrangement warrant the 
fullest experiment by experienced 
set constructors. -EDITOR. 

The side view of the super -regenerative receiver; the loop antenna folds into the lid. Notice the French tubes. 
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Experiments with Methods of Detection 
An Analysis of the Respective Merits of Plate- Circuit and 

THERE are two ways in which to con- 
nect a vacuum tube for detection, as 
indicated in Figs. 1 and 2. Fig. 1 

shows the connection which produces 
what is called "plate- circuit rectification"; 
and Fig. 2 is the familiar "grid- leak -and- 
condenser" arrangement, which operates the 
tube in the method called "grid- circuit rec- 
tification ". 

An explanation of plate- circuit rectifica- 
tion will be clear in conjunction with Fig. 3. 

The curve shown is known as the grid -volt- 
age- plate -current curve. The grid voltage 
(Eg) is plotted horizontally, the plate cur- 
rent (Ip) vertically. It is noticeable that 
increasing positive grid -voltage increases the 
plate current, and increasing negative voltage 
decreases it. Both ends of the curve flatten 
out; which shows that greater Fg, positive 
or negative, will have little or no effect upon 
the plate current. Upon these bends we de- 
pend for rectification, the effect of which is 
necessary to produce detection. By adjust- 
ing the grid -voltage until the tube in use 
operates approximately at point A (i. e., with 
the "C" battery of biasing voltage suitably 
negative), an impressed R.F. voltage will 
vary the operating grid -voltage between 
points in the Eg -Ip curve equidistant on 
either side of A. The shape of the curve is 
such that these points on either side of A 
will not have equal effects upon the plate 
current. The negative side will have a small 
effect upon the plate current, and the positive 

ide will have one relatively larger. Fig. 3 

shows this well. 

FIG 

Fig. 1 illustrates plate- circuit rectification; and 
Fig. 2 the more familiar grid- condenser -and- 

leak method. 

Thus the effect of the negative half will 
be largely suppressed and that of the positive 
half will dominate; and the R.F. control- 
voltage results unidirectionally ; it seems to 
he rectified. It is important to remember 
that the R.F. current upon the grid is alter- 
nating, even though the average result in the 
plate circuit is as though the signal were 
pulsatingly unidirectionally. 

GRID -CONDENSER -AND -LEAK DETECTION 

We also need illustrations to assist in ex- 
plaining the operation of Fig. 2. In Fig. 4 
is a curve with the grid -voltage (Eg) again 
plotted horizontally, and the ;;rid- current 

By L. W. HAIRY 
(Ig) plotted vertically. The result is a 
curve of the general shape of the lower end 
of the curve in Fig. 3. The rectifying action 
depends upon the same inequality of the 
effects of the alternations of the R.F. (alter- 
nating). current ; the difference lying in the 
fact that it is all occurring in the grid cir- 
cuit. 

1P 

EFFECT OF 
POSITIVE 

SMALLER 
EFFECT 9 

OF NEGATIVE M__' L/ 

f *' MPRE55ED R.r 
ó CURRENT 

FIG 3 

PO5,TIVE 
EFFECT 

NEGAI IV( 

FIG 4 

Figs. 3 and 4 are curves illustrating the 
actions in the circuits of Figs. 1 and 2, 

respectively. 

If it is of the right size, the grid leak 
serves to bias the grid at the point A in 
Fig. 4. The grid -current through the leak 
causes across it a voltage drop which pro- 
duces the biasing potential ; this generally is 
somewhat negative in order to hit the most 
acute and useful point of the curve (the 
point indicated as A). Since the positive 
half of the K.F. achieves the greater effect, 
the result is an average increase of grid - 
current. The increase in grid- current front 
the incoming R. F. serves t) increase the cur- 
rent -flow through the leak. Following the 
usual law expressed by the formula voltage 
drop equals product of current and resistance 
(or E =R1), the voltage drop through the 
leak is increased, and the negative bias on 
the grid likewise is increased. As negative 
Eg reduces Ip, this is why grid -rectification 
results in signal variation of Ip by reduction. 

The rectified current through the leak is 
varied at the frequency of modulation of the 
carrier ; i, e., usually at an A.F. rate. With 
rectification occurring in the grid circuit, the 
amplification factor of the tube is utilized, 
with a result similar to amplification; thus 
causing the grid condenser -grid leak schemes 
to be the more sensitive method of detection. 

Thus we see the differences between Figs. 
1 and 2 to he : first, grid- circuit rectification 
ill the latter, with some amplification ; sec- 
ond, the amplification obtained is greater if 
the "mu ", or amplification factor, of the de- 
tector tube is as high as practicable. So we 
understand why a high -mu tube often is rec- 
ommended for the detector. (The ordinary 
tube (201A or 199) -has a "mu" of 7 to 9: 
whereas a good high -mu tube has a nu of 
25 to 30, and thus affords the greater step- 

GC 

i 

POTENTIOMETER 

E1 

FIG 5 

In Figs. 5a and Sb are 
shown two methods of 
utilizing a potentiometer 
to obtain the proper 
grid bias. The method 
of Sa is better than the 
other. Fig. 6 is similar 
to Fig. 2, with the in- 
ductance, L, and the 
condenser, C, left out; 
the result being an A.F. 

impedance. 

Grid- Circuit Rectification 

up.) Third, Nvhereas Fig. 1 requires tube 
operation at A on the Eg -Ip curve of Fig. 
3, Fig. 2 is not so critical as to the Ip curve; 
and the best operation is to be expected if 
we hit about the center, or point C, of Fig. 
3 for our fixed level. 

SUPPLEMENTING THE LEAK 

From what has been said of the functions 
of the grid -leak, it becomes obvious that a 
division of them possibly might be advan- 
tageous. For instance, the size of grid -leak 
for best sensitivity may be different from 
that required to place the right bias upon the 
grid, and different again from the resistance 
for best A.F. functioning to obtain best 
quality. The separation of the drain and the 
biasing functions of the leak may he facili- 
tated by the use of a potentiometer, con- 
nected as in Fig. 5. For any size of leak the 
potentiometer can be adjusted to a point to 
give the bias which proves best according to 
the volume of signal; and the leak resistance 
can be then chosen to give other perform- 
ance separable front bias. 

The connection in Fig. 5A is preferable to 
that in 513, because the by -pass condenser C 
of 5B is not necessary, and so that much 
expense is avoided. I have found the poten- 
tiometer scheme very useful sometimes, al- 
though with some tubes one value of resist- 
ance will unite leak functions admirably. At 
any rate, Fig. 5 is worth experiment by any- 

FIG. 7 

011) 

A.F CMOHE 

FIG 8 

Two circuits in which the grid leak and con- 
denser are replaced by an A.F. choke coil. 

one who depends upon une or two tubes in 
his receiver and wants to get the best out of 
them; and because one always learns some- 
thingby experiment. 

DISTORTION WITH DETECTION 

Both methods of detection are accom- 
panied by a certain amount of distortion. 
One form of distortion is laid strictly at the 
door of the method of Fig. 2, and is due to 
the frequency -characteristic of the grid con- 
denser. There is an explanation of this dis- 
tortion which is so usual that it may be con- 
sidered conventional. In experimenting to 
improve detector faithfulness I gradually 
forced myself to about face; with the result 
that another and contradictory explanation 
seems to me to be more logical. Possibly a 
compromise between the two would be nearer 
accuracy, but both will be given, the more 
usual explanation second. 

Since the tuned circuit LC of Fig. 2 need 
not exist (from an A.F. viewpoint) it may 
be ignored and the circuit redrawn as in Fig. 
C. The result is an A. F. impedance, con- 
sisting of the grid condenser and grid leak, 
which supplies the control voltage to the 
grid -or, otherwise stated, upon which the 
tube input is a load. As usual, it seems de- 
sirable that the load impedance be greater 
than the output impedance from which it is 
supplied. Largely on the negative half of 

(Continued nn pole 268) 
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Listof Broadcast Stations in the United States 
Radio 

Call BROADCAST STA. 
Letter Location 

mm 3á 
3f 43 

KDKA. East Pittsburg, Pa 316 30000 
(Also 63.6 meters and other short -wage 

transmissions on varying power.) 
KOLR, Devils Lake, N. 1) 231 15 
KDYL, Salt Lake City, Utah 258 100 
KELW, Burbank, Calif. 229 250 
KEX, Portland, Ore. 
KFAB, Lincoln, Neb. 
KFAD, Phoenix, Ariz. 
KFAU, Boise, Idaho 
KFBB, Havre, Mont. 
KFBC, San Diego, Calif 
KFBK, Sacramento, Calif 
KFBL, Everett, Wash. 
KFBS, Trinidad, Colo. 
KFBU, Laramie, Ryo. 
KFCB, Phoenix, Ariz. 
KFCB, Santa Barbara. Calif ...211 
KFDM, Beaumont, Texas 375 
KFDX, Shreveport, La. 236 
KFDY, Brookings. S. D. 395 
KFDZ, Minneapolis, Minn 216 
KFEC, Portland, Ore. 214 
KFEL, Denver, Colo. 248 
KFEQ, St. Joseph, Mo. 231 
KFEY, Kellogg, Idaho 232 
KFGQ, Boone, Iowa 210 
KFH, Wichita Kan 
KFHA, Gunnison, Colo. '254 
KFHL, Oskaloosa, Iowa 211 

168 
214 
246 
208 
225 

210 2500 
309 '2000 
273 500 
285 "2000 
275 50 
248 104 
545 100 
224 100 
238 15 
4.28 500 
214 125 

50 
500 
250 
500 

10 
50 

250 
1000 

10 
10 

500 
50 

5OÓ0 
50 

100 
100 

10 
100 

15 
"750 

15 
100 
100 
100 

50 
200 

"1500 
15 

500 
15 

100 
15 

100 
100 
loo 
500 

1000 
1000 

500 
100 
100 
250 

15 
15 

250 
50 

250 
50 

1000 
100 
100 
100 
100 

500 
500 

1000 
500 
500 
100 
500 
100 

50 
50 
50 

KF1, Los Angeles, Calif 
KFIF. Portland, Ore 
KFIO, Spokane, Wash 
KFIQ, Yakima, Rash. 
KFIU, Juneau. Alaska 
KFIZ, Fond du Lae, Wis. 268 
KFJB, Marshalltown, Iowa 248 
K FJ F, Oklahoma City, Okla... 273 
KFJI, Astoria, Ore. 250 
KFJM, Grand Forks, N. D. 333 
KFJB, Portland, Ore. 283 
KFJY, Fort Dodge, Iowa 240 
KFJZ, Fort Worth, Texas 250 
KFKA, Greeley, Colo. 400 
KFKB, Milford, Kansas 242 
KFKD, Jerome, Idaho 204 
KFKU, Lawrence, Kansas 254 
KFKZ, Kirksville, Missouri 22.5 
KFLR, Albuquerque, N. 91. 416 
KFLU, San Benito, Texas 236 
KFLV, Rockford, Ill. 268 
KFLX, Galveston. Texas 270 
KFMR, Sioux City, Iowa 941 
KFMX, Northfield, Minn. 2:36 
KFNF, Shenandoah. Iowa 270 
KFOA, Seattle, Wash 447 
KFON, Long Beach, Calif. 292 
KFOR, Lincoln, Neb. 
KFDX, Omaha, Neh. 
KFDY, St. Paul, Minn. 
KFPL, Dublin, Texas 
KFPM, Greenville. Texas 
KFPR, Los Angeles. Calif 
KFPW, Carterville, Mo. 
KFPY, Spokane. Wash. 
KFQA, St. Louis, Mo. 
KFAB, Fort Worth, Texas 
KFQD, Anchorage, Alaska 3 
KFQD, Holy City. Calif. 
KFQW, Seattle, Wash. 
K FQZ. Hollywood, Calif 
KFBC, San Francisco, Calif 
KFRU, Columbia, Missouri 
KFSD, San Diego. Calif 
KFSG, Los Angeles, Calif 
KFUL. Galveston, Texas 
KFUM, Colorado Springs, Col 
KFUO, St. Louis, Mo 
KFUP, Denver, Colo. 
KFUR, Ogden. Utah 
KFUS, Oakland. Calif 
KFUT, Salt Lake City, Utah 
KFVD, Venice, Calif. 
KFVE. St. Louis. Mo. 
KFVG, Independence, Kan. 
KFV1, Houston. Texas 
K F V N, Fairmont, Minn. 
KFVS. Cape Girardeau. Mo 
KFWB, Los Angeles, Calif 
KFWC, San Bernardino, Calif KFWF, St. Louis. Mo 
KFWH, Eureka, Calif. 
KFW1, San Francisco Calif. . KFWM, Oakland. Calif. 
KFWO, Avalon, Calif. 
KFXD, Jerome, Utah 
K FX F, Denver. Colo 
KFXH, El Paso, Texas 
K FXJ, tEdgewater, Coto. (near KFXR, Oklahoma City, Okla KFXY, Flagstaff. Ariz 
KFYF, Oxnard, Calif. 
KFYR, Bismarck. No. Dak 
KGA. Spokane, Wash. 
KGAR, Tucson, A -tv 
KGBS, Seattle, Wash. 
KGRU, Ketchikan. Alaska 
KGBX, St. Joseph. Mo. 
KGRY, Shelby. Nebraska 
KGRZ, York, Nebraska 
KGCA, Decorah. Iowa 
KGCB, Oklahoma City, Okla 
KGCG, Newark. Arkansas 22 KGCH. Wayne, Nebraska 204 KGCI, San Antonio. Texas 220 KGCL, Seattle. Wash. 231 
KGCN, Concordia, Kansas 208 KGCR, Brookings. So. Dak 208 KGCU, Mandan. Nn. Dak 208 KGCX, Vida. Montana 244 
KGDA, Dell Rapids, So. D (daytime) 
KGDE, Barrett, Minn KODI. Cream, Iowa 
KGDM, Stockton. Calif. KGRP, Pueblo. Colo 
KGDR, San Antonio. Texas K C O W, Humboldt. Neh KGDX, Shreveport. La. KCDV, Oldham, So. Dak KGEF, Los Angeles, Calif 
KGER, Eugene Ore. 
KGFK, Ynma. Colo 
KGEN, El Centro. Calif 

Allowed higher daylight power. 

Radio 
Call BROADCAST STA. 

Letter Location 
W« va 3f a3 

KGEO, Grand Inland, Neb. .205 
KGEQ, Minneapolis, Minn. . 203 
KGER, Long Beach, Calif. . 216 
KGES, Central City, Neb. 204 
KGEU. Lower Lake, Calif. 
KGEW, Fort Morgan, Colo 219 
KGEY, Denver, Colo. 201 
KGEZ, Kalispell, Montana 205 
KGFB, Iowa City, Iowa 224 
KGFF, Alva, Oklahoma 205 
KGFG, Oklahoma City, Okla 216 
KGFH, La ('resrenta, Calif.. . 224 
KGFI, Fort Stockton, Texas 220 
KGFJ, Los Angeles, Calif 208 
KGFK, Hallock, Minn. 224 KGFL. Trinidad. Colo. 222 
KGFM, Yuba City, Calif 211 
KGFN, Aneto. No. Dak 200 
KG FO, Los Angeles, Cal. (port )204 
KGFP. Mitchell, So. Dais 213 
KGFW, Ravenna, Net. 300 KGFX, Pierre, S. D 
KGO. Oakland, Calif. 384 KGRC. San Antonio, Texas 120 
KGRS. Amarillo. Texas 244 
KGTT, San Francisco. Calif 207 KGU Honolulu, Hawaii 270 KGW, Portland. Oregon 492 KGY, Lacey, Rash. 244 
KHI, Los Angeles, Calif 405 KHQ, Spokane, Rash. 370 KICK, Anita, Iowa 461 
KJ BS. San Francisco, Calif 220 KiR, Seattle. Wash ' ;19 
KKP. Seattle. Wash. 265 KLDB, Independence, DIo. 238 KLIT, Portland. Ore. 207 
KLS. Oakland. Calif. 240 KLX. Oakland. Calif. 508 KLZ. Denver, Colo. 268 
KMA, Shenandoah, Iowa 270 

100 
50 

100 
10 
50 
10 
15 

100 
10 

5 
50 

250 
15 

100 
50 
50 
15 
15 

100 
10 
10 

50i1Ó 
50 

150 
50 

600 
1000 

50 
500 

1000 
100 

50 
2500 

15 
1500 

10 
250 

250 
500 

Radio 
Call BROADCAST STA. 

Letter Location á« éw 3 dì 
KXL, Portland, Ore 220 KYA, San Francisco, Calif 109 KYW, Chicago, Ill 526 KIM. Oakland, Calif 246 NAA, Arlington, Virginia .... 4414 WAAD, Cincinnati, O 268 WAAF, Chicago, Ill '149 WAAM. Newark, N. J. '119 WAAT, Jersey City, N. T 2.16 

WABC, Richmond Bill, N. 5' 
el 

126 (Also 64.0 meters, 500 watts) WABF, Pringleboro, Pa. 205 WABI, Bangor, Malle '389 
WABO, Rochester, N. Y 232 WABQ, I'híladelphia, l'a 261 WABR, Toledo, Ohio 280 
WABW, Wooster, Ohio 248 WABY, Philadelphia. Pa 248 WABZ, New Orleans, La 248 
WADC, Akron, Ohio 297 
WAFD, Detroit, Stieh 219 WAGM, Royal Oak. Mich 225 
WAGS, Lexington, Mass 216 WAIT. Taunton, Mass 
WAIU. tColumbus, Ohio 283 WALK, Willow Grove, Pa 201 WAMD, Minneapolis, Minn 225 WAPI, Auburn Ala. (daytime 

1 . 326 
WARS, tBrooklyn, N. Y 227 WASH, Grand Rapids, Mich... 256 
WATT, Roston, Mass. (portable) 201 WBAA, West Lafayette. Ind... 273 WEAK, Harrisburg, Pa 300 WBAL. Baltimore. Md 285 
W BAO, Decatur, Ill. 268 
WRAP. Fort Worth, Texas 500 WB4W, Nashville. Tenn 2 -I8 
WRAX, Wilkes Barre. Pa 330 
W BBC, Brooklyn, New York 221 

THE list of broadcast stations here presented is in ac- cordance with the temporary licenses issued by the Radio Commission; and subject to the possibility of minor adjustments being made by that authority, will remain in force for sixty days from June 15, 1927, at which time it went into effect. The great majority of stations have been given different wavelength or power assignments from those previously in force. 
285 `.,,, , , 1111111111111111nw1111111111iii,i111111111111111,1,1an11 

1 255 - i1unn111nuun11unu1iiii 1u1n, 1nwuun1111nnu11,:11wnn,:1111111 :.:wu:1 ::II- 

231 KMED, Medford, Oregon 250 50 WBBL, Richmond, Va 248 100 732 KMIC, Inglewood, Calif. 224- 250 WBBM, Chicago, Ill 389 1000 263 KW, Fresno, Calif. 366 50 WRBP, Petoskey, Mich 240 100 246 KMMJ, Clay Center, Neb 380 500 WBBR, Roseville, New York ....256 1000 KMO, Tacoma, Wash. 254 250 WBBW, Norfolk. Va 236 50 ...261 KMOX. t$t. Louis. Mo 300 5000 WBBY, Charleston, So. Car 500 75 45 KMTR, Loa Angeles, Calif 526 500 WBBZ, Chicago. Ill. (portable) . 204 100 250 KNRC, Santa Monica, Calif 375 500 WBCN, Chicago, Ill 288 250 KNX, Los Angeles, Calif 3'37 500 WBES, Taltoma Park, Md 297 100 217 KOA, Denver, Colo. 326 5000 WBET, Boston, Mass 266 500 954" KOAC, Corvallis, Oregon 270 500 WBIS, Boston, Mass (daytime).303 100 ... 250 KOB, State College, New Mex 395 5000 WBKN, Brooklyn, N. Y KOCH. Omaha, Neb. 258 250 WBMH, Detroit, Mich 211 100 27g KOCW, Chickasha, Okla 252 y250 WBMS, Union City, N. I 268 100 258 KOIL, Council Bluffs, Iowa 278 000 WBNY, New York, N. Y 236 250 0..236 KOIN, Port land, Oregon 319 1000 WBOQ, Richmond Hill. N. Y 126 KOLO, Durango, Colo. 200 5 WBRC, Birmingham, Ala .44 2030] 227 KOMO, Seattle, Wash 306 1000 WBRE, Wilkes Barre, Pa 250 100 225 KOW, Denver, Colo. 476 250 WBRL, Tilton, N. H 232 500 256 KOW W. Walla Walla, Wash. ...300 500 WBRS, Brooklyn, N. Y 100 ..500 KPCB, Seattle, Wash. 231 50 WBSO, Wellesley Hills, filas s...:;8i 100 208 250 KPJM, Prescott, Ariz. 214 15 WBT, Charlotte, No. Car 258 500 294 1000 KPLA, Los Angeles, Calif 252 500 WBZ, tSpringfield, Mass 333 15000 225 50 KPNP, Dtuscatine. Iowa 211 100 WBZA. Boston, Mass 333 500 238 50 KPO, San Francisco. Calif 422 1000 WCAC, Mansfield, Conn 275 500 229 100 KPPC, Pasadena, Calif 229 50 WCAD, Canton. N. Y 966 500 .224 50 KPRC, Houston, Texas 294 500 WCAE. Pittsburgh, l'a ..361 500 KPSN. Pasadena, Calif. 316 1000 WCAH, Columbus. Ohio 
517 500 

...222 100 KQV Pittsburgh, Pa 270 500 WCAD, Lincoln. Neb aio 250 
214 250 KQNt, San Jose, Calif. 297 500 WCAL, Northfield. Diinn 336 500 
254 100 KR AC, Shreveport, La. 220 50 WCAM, Camden. N. T. 

'l'6 500 
..268 500 KR E, Berkeley, Calif. 256 100 WCAD, Baltimore. Sld.......,584 2g 216 500 KRLD, Dallas, Texas 911 500 WCAT, Rapid (lvy. So. Gallota, .. Hi 106 219 250 KRLO, Los Angeles, Calif, 216 250 WCA U, Philadelphia. Fa 204 15 KRSC, Seattle. Rash 211 50 WCAX, Burlington. Vermont .... 251 100 

242 100 KSAC. 
Manhattan, Kansas 333 500 WCAZ, Carthage, Ill Shreveport. La "6R 1000 WCBA. Allentown, Pa 

141 oo ).216 15 KSCJ, Sioux City, Iowa 241 500 WC80, Zion. Ill 222 100 
224 50 KSD St.'Louis, Mo 515 500 WCBE, New Orleans, La 325 5000 
205 25 KSEI, Pocatello, Idaho 3 il 2513 WCBH, Oxford, MI 242 7 5 238 25 KSL, Salt Lake City, Utah 303 1000 WCBM Baltimore, Did 100 ..240 '250 KSMR. Santa Maria, Calif 273 100 WCBR, Providence. R. I. (port.) 201 106 261 2000 KSO. Clarinda, Iowa 227 500 WCBE Springfield. Ill 250 231 100 KSOO, Sioux Falla So. Dab... . 210 250 WCCC tMinneaepolis, Ilion 405 5000 203 100 KTAB, Oakland, Calif.......... 200 5')(1) WCDA, Clfffside, K. J 229 500 KTAP, San Antonio, Texas 229 WCFL, Chicago, Ill 211 250 
2145 100 KTBI, Loa Angeles. Calif 2Rß 500 WCGU, Brooklyn. N. Y 984 1500 203 50 KTBR, Portland, Oregon 2R3 50 WCLO, Camp Lake, OVisc 

11 500 213 100 KTCL, Seattle, Wash. 278 500 WCLS. Joliet, Ill 227 100 298 10 KTHS, Hot Springs, Ark 984 1000 WCMA Culver, Ind 216 150 216 50 KTNT, Dfusratíne, Iowa 25e 3500 WCOA. Pensacola, Fla 258 250 700 KTSA, San Antonio, Texas 265 2000 WCOC. Columbus, Miss 
51 500 250 KTUE, Houston. Texas 213 5 WCOM, Manchester, N. H. 238 100 15 KTW, Seattle, Wash 395 1000 WCOT, 50 8111, Seattle, Wash 200 10 WCRW Ohicagole, Ill 

I 225 50 50 KUOA, Fayetteville. Ark 297 560 WCSH, Portland, IMaine 
224 500 15 KUOM, Missoula, Slant 375 500 WCSO Springfield, Ohio 256 500 100 

10 
KUSD, Vermillion, So. Dak. ... 484 25e WCWK, Fort Wayne, Ind 292 500 229 500 ak KVI. Tacoma, Wash 234 50 

WOWS, Danbury. 
Mich 214 100 2_34 15 KV00, Bristow, Okla 349 1000 WDA 

Nashville. 441 5000 205 50 VVIS. Seattle, Wash WDAD. Tashvi,le. Tenn 
201 10 KWBS, Portland. Oregon 

210 5n WDAE. 
Kansas 
Tampa, ity 225 500 

280 55 WOAF, Kanari City. Mo 
2ßB 500 217 10 KW IT. Cedar Rapids, Iowa 9R4 150 WDAG Amarillo, Texas 370 1000 224 10 VWG. Stockton, Calif 345 50 WDAH, El Paso, Texas 2ß3 250 .203 50 KW' 1. Portland, Ore 229 so WD4Y, Fargo 234 100 007 100 KWKC Hongos City, Sto 222 100 W0ß1. Roanoke, Va 

Dakota 250 513 250 KWKH. Shreveport, La 
24Ñ 

1050 WnBK, Cleveland. Ohio 217 
250 207 15 Kwt r., Decorah, Iowa WORD Orlando, FIA 263 500 KWCC. Pullman, Wash 995 500 WDRZ,-Kin 2148 500 201 50 KWIC Santa Ana. Calif 353 5 

Kingston. N. Y 218 50 285 10 KWUC, Lebfars. Iowa (daytlme).249 1500 WnnL, Wilmington Del 265 100 Minn 225 15 KWWG, Brownsville, Texas 278 500 WOOD. Chattanooga, 'Tenn...... 249 500 ...Standard or constant frequency transmission, Remote Control. 

50 
500 

2500 
100 

1000 
25 

500 
5013 
300 
500 

2500 

250 
100 
IItO 
500 

50 
50 
50 
50 

500 
250 

50 
5 

10 
5000 

50 
500 

1000 
500 
250 
100 
500 
500 

3000 
100 

1500 
100 
100 
.00 

Radio 
Call BROADCAST STA. 

Letter Location cr.3 

WDRC. Nev. Haven, Conn 275 250 
W D W F, (Cranston, R. I 375 500 
W D W M, Asbury Park, N. J 361 500 
W DZ, Tuscola, Ill. (daytimes 278 100 
WEAF, New York, N. Y 402 5000 
WEAL Ithaca. N. Y 484 250 
WEAM, North Plainfield, N. .1 240 250 
WEAN. Providence, R. I 319 500 
W EAO, Columbus, in 283 750 
WEAR, Cleveland, Ohio 400 1000 
WEBC, Superior, Was 242 250 
WERE, Cambridge. Ohio 248 10 
WEBH, Chicago, Ill 166 2000 
WEBJ, New York, N. Y 256 500 
W EBQ, Harrisburg, Ill 221 15 
WEBR, Buffalo, N. Y 242 200 
WEBW, Beloit, Wis 258 500 
WEDC, Chicago, Ill 242 500 
WEE1, Boston, Mess 447 500 
WENS. Evanston, III 216 100 
WEMC, Berrien Springs, Mich 238 1000 
WENR, Chicago, Ill '288 500 
WEPS, Gloucester, Mass 297 100 
WEW, St. Louis, Mo 453 1000 
WFAA. Dallas, Texas 500 500 
WFAM, St. Cloud, Minn. 252 10 
WFBC, Knoxville, Tenn 234 50 
WFBE, Cincinnati, Ohio 246 250 
WFBG, Altoona, Pa 280 100 
WFBJ, Collegeville, Minn 273 100 
WFBL, Syracuse, N. Y 258 75tí 
WFBM, Indianapolis, Ind 225 250 
WFBR, Baltimore, Did 225 100 
WFBZ. Galesburg, Ill 248 50 
WFCI, Pawtucket. R. I 225 50 
W FD F, Flint, Mich 349 100 
W F H H, Clearwater, Fla 366 500 
WFI, Philadelphia, l'a 405 500 
WFt1N, Hopkínscille, Ken 280 500 
WFKB, Chicago, Ill 224 500 
WFKD, Philadelphia, Pa 205 10 
WFLA, Bora Raton. Fla 213 1000 
W FRL, Brooklyn, N. Y 219 250 
WGAL, Lancaster, Pa 252 15 
WGBB, Freeport, N. Y 246 400 
WGBC, Memphis, Tenn 278 15 
WGBF, Evansville, Ind. 236 250 
WGBI, Scranton Pa 241 250 
WGBS, tNew York, N. Y 349 500 
WGCP, Newark, N. 1 280 500 
WGES. tChlcago, Ill. 242 500 
WGHP, Mt. Clemens, Mich 319 750 
WGL, Secaucus. N. J 294 500 
WGM. Jeannette. Pa 208 50 
WGMS, Minneapolis, )Minn 246 500 
W G M U, New York, N. Y. (port.) 201 100 
WGN, Chicago, III 306 15000 
WGR. Buffalo, N. Y. 303 750 
WGST. Atlanta, Ga 270 500 
W G W B, Milwaukee, Rise 219 500 
WGY, Schenectady, N. Y . 380 30000 

l Also on 32.77 meters and 22.02 meters) 
WHA. Madison, Wise '119 756 
WHAD, Milwaukee, R'isc 294 500 
W HAM, Rochester, N. Y 278 5000 
WHAP, New York, N. Y 236 1000 
WHAR, Atlantic City, N. J 273 750 
WHAS. Louisville, 461 500 
WHAZ, Troy, N. Y 380 500 
WHB. Kansas City. Mo 437 500 
WHBA, Oil City, Pa. 261 10 
WHBC, Canton, Ohio 296 10 
WHBD, Bellefontaine, Ohio 222 100 
WHBF, Rock Island, Ill ..... 222 100 
WHBL, Chicago, Ill. (portable) 204 100 
WHBM, Chicago, Ill. (portable) 201 100 
W H BN, St. Petersburg. Fla 297 10 
WHBP, Johnstown, Pa 2'L9 250 
WHBA, Memphis, Tenn 1'32 100 
WHBU. Anderson, Ind 220 13 
WHBW, Philadelphia, Pa 220 50 
W H BY, West De Pere, Wis 250 50 
W HD!, Minneapolis, Minn 240 500 
WHEC, Rochester, N. Y 232 100 
W H FC, Chicago, Ili 216 200 
WHK. Cleveland. Ohio 265 'SOO 
WHN. New Ynrk, N. Y '195 500 
WHO. Des Moines, Iowa 595 5000 
WHPP. New York, N. Y 207 10 
WHT. tPhirago. Ill 416 5000 
WIAD. Philadelphia, Pa 220 50 
WIAS, Burlington. Iowa 476 100 
W I BA. 94 '!dison. Wis. 240 1013 
WIBG, Elkins Pk., Pa. (SUndays1141 50 
WIBI, Flushing. N. Y 2_614 100 
W I BJ. Chicago. Ill. (portable) 201 55 n 

WIBM, Chicago, Ill. (portables 201 100 
WIBO, Chicago. Ill 418 500 
WHIR, Steubenville. Ohio ^50 50 
WIGS. Elizabeth, N. J 204 150 
WIBU. Poynette, Wise 217 2n 
WIBW, Chicago. Ill. (portable) 204 100 
WIBX, T'ira. N. Y 2:18 150 
WIBZ, Montgomery. Ala 231 15 
W I CC. Bridgeport. Conn 21 4 2 50 
WIL, St. Loots, Mn 230 210 
WIOD. Miami Beach Fla 246 1000 
WIe. Philadelphia. Pa 506 560 
WJAD, 55'at.n. Tea 417 500 
WJAG, Norfolk, Nehr 285 250 
W 1 A K, Kokomo. Ind 234 50 
WJAM, Cedar Rapids. Iowa 984 Inn 
WJAR, Providence, R. I 404 5nn 
WJAS, Pittsburgh. Pa 270 500 
WJAX, .T^ekson cille. Fla 397 1000 
WJAY, Cleveland. Ohio 227 500 
WJAZ, 'Mt. Prospect, Ill ...263 5000 
W184, Toliet. Ill 322 00 
WJRB, St. Petersburg, Fla 945 256 
WJBC, LaSalle. Ill 227 100 
WJRI, Red Bank, N. J 256 250 
WJBK, Ypsilanti, Mich 220 15 
WIRL. Decatur. Ill 218 250 
W.1130, New Orleans, La 283 150 
WJBR, Omro, Wise 227 '100 
WIRT. Chicago. Ill 389 500 
WIBU, Lewi9l.urg Pa 214 100 
WJBW, New Orleans, La. 238 30 
WJBY,.Oadsden, Ala 234 50 
WJBZ, Chicago Heights, Ill.. . 20R 100 
W37b- Dfooseheart, Hl 366 1000 

(Continued on page 247) 
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Radio's WiU-O'-The-WIsP 
A Resume of "Static- Eliminator" Patents 

NVENTIVE means for minimizing 
static in radio reception are embodied 
in approximately a hundred United 
States patents, granted up to the 

present. These contrivances, so- called "static 
eliminators," vary in character and magni- 
tude from improvised violin strings, which 
are unresponsive to atmospheric disturb- 
ances, to apparatus resembling a miniature 
cannon and which is so cumbersome as to 
require a motor truck for its transportation. 

Since the first patent relating to a separa- 
tion of atmospheric disturbances from radio 
signals was granted to Dr. Reginald A. Fes - 
senden, a quarter of a century ago, inventive 
minds have sought a device that would com- 

Dr. Pickard's "Interference Preventer," RG. 
a metal or wooden refraction grating; Ti, T2 
and T3. telephone receivers, and T, the static - 

free wave. 

pletely eliminate static. Their efforts have 
been only partially successful; many instru- 
ments and methods reduce this form of in- 
terference, but no device has yet been de- 
signed that will completely reject or sup- 
press static. This fact was recently em- 
phasized in an editorial written by Hugo 
Gernsback, editor of RADIO NEws, in which 
it was stated that an electrical company had 
made the gesture of offering a bounty of 
$1,000,000 for a simple, practical, and inex- 
pensive static elilninator. 

Inventors, until recently, have largely ad- 
dressed their efforts to designing contriv- 
ances to divorce atmospheric disturbances 
and similar interference from radiotelegraph 
signals. These inventions have accomplished 

In this arrangement. devised 
by Roy A. Weagant, A and Al 
are two loop aerials, separated 
by a distance equal to one - 
half a wavelength; B and 131 
are the shielded connections 
between the loops and the tun- 

ing instruments, C. 

By S. R. WINTERS 

their purpose with a fair degree of success; 
so much so that rarely do radio operators 
complain that static is so heavy as to com- 
pletely drown out the signals. Devices for 
reducing interference in radiotelegraphy, 
however, are not, without modifications, suit- 
able for use in radiotelephone receiving sets. 
This limiting factor, together with the pres- 
ent exigency for a static reducer peculiarly 
adapted to broadcast reception, has spurred 
scientists to come to the rescue of the 25,- 
000,000 radio fans. Methods of attacking 
the problem are, for the most part, along one 
of three lines: the use of a double -coil an- 
tenna system for balancing out static ; the 
relaying of parasitic noises to the ground 
by various schemes ; and the employment of 
mechanical and electrical means for separat- 
ing the desired signals from the undesired 
disturbances. 

WINNOWING THE SIGNALS 

Under the latter general method of pro- 
cedure, interest attaches to an invention of 
Dr. Greenleaf W. Pickard of Boston, whose 
contrivance (see Fig. 1) challenges our im- 
agination and invites, as well, serious atten- 
tion because of its possibilities. Bearing 
similarity to violin strings, a reflection grat- 
ing (RG) is employed, composed of wood 
or metal slats, these being in tune or har- 
mony with the air -wave frequency of the 
particular radio communication to be re- 
ceived. These improvised violin strings are 
supposed to select certain tones ; and the 
notes of static, being of extremely low fre- 
quency, do not set the violin strings in vibra- 
tion and thus atmospheric disturbances are 
segregated from radio signals. "Interference 
Preventer" is the name chosen by the inven- 
tor for this device and, in handling sound 
waves, he compares its functioning to that 
of an optical method. The electric ether 
waves, as a preliminary to their segregation 
from static, are transformed into short air- 
waves. In the final analysis, this tuned 
grating of wood or metal slats concentrates 
the desired air -waves in a definite direction 
while the interfering air -waves are destroyed 
or dispersed. (U. S. Patent No. 1.460,439.) 

Equally commanding in interest is the so- 
called "Signal Sifter," conceived by Henry 
G. Cordes of Bremerton, Washington. In 
operation, it is comparable to a sieve which 
admits the passage of small particles without 
the exertion of pressure on the mesh ; where- 

as large particles exert pressure on the mesh 
and yet do not gain entrance through the 
sieve. The signal sifter consists of a vacuum 
tube, an arc circuit, and an amplitude-limit- 
ing circuit. In functioning, it is analogous 
to the sieve ; in that small -amplitude current 
passes through the sifter without much po- 
tential difference between the terminals of 
the sifter ; while large -amplitude current 
cannot pass through the sifter and the poten- 
tial difference between the terminals is com- 
paratively large. (U. S. Patent 1,485,485.) 

BALANCING OUT THE STATIC 

Illustrative of the principle of reducing 
static by means of a combination of balanced 
and selective circuits, is an invention of F. A. 
Hart of New York City. In a manner, he 

Two aerials of different 
heights are employed 

here. 

FIG.7 

provides two well- defined paths for the re- 
spective travels of static and radio signals. 
One of these paths consists of an inductance 
and a capacity, and the other of a capacity 
and two inductances ; these being so arranged 
that one of the two inductances shall be 
placed in parallel with a portion of the other 
variable at will. Non -inductive resistances 
are employed for eliminating the undesired 
wavelengths. 

One of the most practical methods for re- 
ducing interference caused by atmospheric 
disturbances ill broadcast reception is an in- 
vention of Roy A. Weagant. Approximately 
a dozen patents have been issued covering 
this system and, since it has already been 
exploited widely, suffice it to say that it 
consists of a plurality of coil or loop an- 
tennas, separated by a distance equal to one - 
half a wavelength (See Fig. 2). In this 
double -loop system the connections to the 
antennas are electrically shielded from signal 
waves and static and the tuning means for 
the antennas are located in these connections 
at points between the shielding and antennas. 
(U. S. Patent No. 1,336,398.) 

R. H. Ranger likewise, has been granted 
a patent on a double -loop antenna system for 
reducing static interference. This device 
differs in that the receiving antennas have 
different characteristics with respect to their 
distance from the transmitting station, direc- 
tional properties, tuning, etc. For example, 
the coupling between the two receiving sys- 
tems is not such as to cause the incoming 
signals to combine, signals from only one 
loop reaching the detector. Signals from the 
ether antenna are used for the purpose of 
rendering the indicating means unresponsive 
tinder certain conditions and responsive under 
dissimilar circumstances. See Fig. 3; this 
shows a schematic diagram of the arrange- 
ment. (U. S. Patent 1,616,923.) 

A STATIC CUSHION 

Under the assumption that atmospheric dis- 
turbances are impulses of extremely low 
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In this scheme, credited to J. A. Proctor, a 
combination of open and closed antennas is 

used. 

frequency-, the Signal Corps of the Army has 
introduced a "guard tube" in the so- called 
resonance -wave coil. The 'guard tube" is 
supposed to drain off static. It operates un- 
der the theory that, when an impulse of at- 
mospherics strikes the antenna. it produces 
the effect of abruptly injecting a high volt- 
age on the left end of the resonance -wave 
coil. The voltage is absorbed by the latter, 
and unless it is interrupted in its course, the 
coil will oscillate at its own wavelength. 
Use of the "guard tube" in the circuit of 
the resonance -wave coil averts this oscilla- 
tion and static impulses are relayed to the 
ground (See Fig. 4). Radio signals are 
drained off as well; but, by grounding the 
"guard tube" according to instructions, the 
connection will function as a solid ground 
on all wavelengths except one -the one de- 
sired for receiving signals. (U. S. Patent 
1,476,691.) 

Austen M. Curtis of Brooklyn, New York, 
uses a wave filter constituted of resistance 
elements and elements of one kind of re- 
actance and substantially free from reactance 
of the other kind. For example, the filter 
may be made of resistance and capacity ele- 
ments and thus virtually free from induc- 
tance; or it may be made of resistance and 
inductance elements and practically free from 
capacity. Static impulses impressed on this 
filter are largely dissipated in producing nat- 
ural oscillations of such high frequencies that 
the filter will not transmit these oscillations. 
(U. S. Patent 1,371,228.) 

Dr. E. F. W. Alexanderson declares, "A 
fundamental rule must be the basis of any 
device used for decreasing the effect of static 
disturbances. Any discrimination between 
waves of the same frequency originating 
from static and from the signal must be 
based on some difference in character he- 
tween these two waves." In accordance with 
this enunciated principle, he has devised a 
-.tatic reducer. It makes use of a tuned cir- 
cuit of lower than radio frequency, but 
Above audibility, for effecting the prolonga- 
tion of the time during vhicli the signal and 
;listurbance may he compared. 

UNDERGROUND ANTENNA 

As generally known, I)r. J. Harris Rogers, 
the distinguished scientist . of Hyattsville, 
Maryland, buries the antenna as a method of 
eliminating the disturbing effects of static. 
His invention, which has been patented, is a 
signaling system comprising an antenna ex- 
:ending horizontally, substantially parallel to 
the earth, with radio instruments connected 
to one end of the antenna and a ground con- 
nection at the other end. A metallic screen 
is buried beneath the surface of the earth to 
enclose the antenna, the screen being insu- 
lated from the latter. 

Lloyd Espenschied of Hollis, New York, 
has been granted a patent which embraces an 
invention whereby the receiving set is con- 
nected to an auxiliary circuit in addition to 
the receiving antenna. This auxiliary cir- 

cuit simulates the antenna proper, as regards 
natural oscillations. Means are provided for 
exciting natural oscillations in the auxiliary 
circuit simultaneously with the excitation of 
natural oscillations in the receiving antenna 
by transient disturbances. See Fig. 5. (U. 
S. Patent 1,362,612.) 

What may seem a corrupted designation or 
function of the grid leak in our radio receiv- 
ing sets is an invention of Walter W. Massie 
of Providence, Rhode Island. He combines 
a condenser and a "leak coil" as an invita- 
tion to oscillatory currents to effect their 
escape to the ground without visiting the 
receiving set. Thus static passes through 
this "leak coil," by the capacity produced by 
several turns of wire. 

J. A. Proctor of Lexington, Massachusetts. 
in reducing atmospheric disturbances, uses 
a closed antenna associated with an open an- 
tenna. The combined effects of loop action 
and an open antenna, in proper phase rela- 
tion, are brought to bear on the receiving set. 
Such a system, it is claimed, has great effi- 
ciency in eliminating the effect of static and 
interference from other broadcasting stations. 
Moreover, it serves to improve the directional 
effects of radio reception. This system com- 
prises an aerial of the closed, functionally - 
grounded loop- circuit type, and a second 
aerial of the open, functionally -grounded cir- 

VACUUM TUBE 
DETECTOR 

FIG. 4 
The "Guard Coil." shown above, is supposed to drain off static from the resonance coil. This expedient was first used by the Signal 

Corps of the U. S. Army. 

cuit type including a loop arranged virtually 
as a whole in electrostatic and electromag- 
netic relation to said closed loop circuit sub- 
stantially as a whole. See Fig. 6 (U. S. 
Patent 1,484,189.) 

Frank Conrad has devised a radio receiv- 
ing set in combination with two antennas of 
different heights (Fig. 7). The receiving 
circuit is differentially connected to the plur- 
ality of antennas and susceptible to adjust- 
ment, so that the energy received on one an- 

R. H. Ranger's 
double- antenna system 
for reducing static in- 

terference. 

FIG. 3 

r 

The auxiliary cir- 
cuit idea of Lloyd 

Espenschied. 

tenua from a static impulse cancels the en- 
ergy received upon the other antenna, and 
so that similar cancellation is not effected 
with incoming tiansmitteti impulses. (U. e 
Patent 1.513,223.) 

Michael I. Pupin and E. H. Armstrong 
of New York City have introduced resi 
tances in a receiving antenna for diuiinisli - 

ing the effects of static and other disturbin;_ 
factors. This system is likely to diminish 
the signal strength unless the resistances are 
properly placed. Their invention serves as 
guide for inserting these resistances to avoid 
the latter undesirable effect. (U. S. Patent 
1,336.370.) 

Another invention of Greenleaf W. Pic!. - 

ard provides a system whereby it is possibly 
so to adjust the phase relations of the cur- 
rents arriving at the secondary, that interfer- 
ence or static arriving from any particular 
direction is cancelled out in the secondary. 
(U. S. Patent 956,165.) 

Peter L. Jensen of San Francisco has de- 
vised a radio receiving circuit tuned to re- 
ceive an undamped or very slightly clamped 
wave of definite length : the exactness of 
tuning being in practice about one per cent. 
(U. S. Patent 1,106,874.) 

David G. McCaa of Lancaster. Pennsyl- 
vania, has a receiving system whereby the 
received energies are divided between two 
reactive paths withholding from the signal - 
translating path the effects of the signal 
representing or desired oscillations. (U. S. 
Patent 1,522,136.) 

C. W. Rice, of Schenectady, New York. 
in reducing static, uses a plurality of elec- 
tron- discharge relays or amplifiers. prefer- 
ably of the high -vacuum or pliotrou type: 

(Continued on page 270) 
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Loor Operation of the Strobodne Receiver 
Necessary Details of Modifications for Use of Loop, Power Tubes, &c. 

BY LUCIEN CHRÉTIEN 
AMERICAN ADAPTATION BY 

ROBERT E. LACAULT THE STROBODYNE Receiver, 
1 which embodies a new and re- 

markable system of frequency- 
changing, has been descrinea at 
length in the July and August issues 
of RADIO NEWS; the latter of 
which contained complete structural 
details and specifications for the 
construction of an eight -tube set of 
this type, operating on either an 
outdoor or an indoor aerial. 

In this article Mr. Lacault, who 
constructed the set previously men- 
tioned, the first of its type in Amer- 

: ica, explains how it may be altered 
for use with a loop as well; and 
shows also the connections of the 
set if the loop only is to be used, 
with or without a stage of R. F. 
amplification. In the latter form the 
Strobodyne is excellently adapted to 
use as a portable. 

Instructions for the use of a 
power tube in the second audio 
stage, and for the connection of the 
Strobodyne to a source of socket - 
power current supply, are also given 
here. 

In RADIO NEWS for October 
will appear an article with further 
practical advice to constructors of 
the Strobodyne on its construction 
and operation. Inquiries and reports 
from any of our readers on their 
work with this circuit will be wel- 
comed.- EDITOR. 

THE Strobodyne recover. described in 
the August issue of R.vao NEws, 
was designed for operation on an out- 
side antenna. As a rule, an extended 

wire (whether outdoor or indoor) is prefer- 
able to a loop, because it picks up more 
energy and this, in turn, results in -louder 
signals. However, there are some cases 
when a loop is preferable ; such as, for in- 
stance, when two stations sending on the 
same or almost the same wavelength inter- 
fere with each other. If they are not in the 
same direction from the receiver, one of them 
may be eliminated by turning the loop at 
right angles to it. 

The only difficulty encountered, when us- 
ing a loop on a set tuned by a multiple con- 
denser, is that it is very difficult to make the 
inductance of the loop of exactly the same 
value as that of the other coils in the set. 
The distributed capacity is as a rule different 
and this results in different tuning curves. 
In order to make up for the difference it is 
necessary to use an extra compensating ca- 
pacity across a loop, which should be designed 
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FIG I 

LOOP - 

2000 
TUNING SCALE 100 

These two curves show how the tuning of 
the Strobodyne is off at the lower wavelengths 

without a second shunt condenser. 

to tune on the same wavelength as the coils 
in the set at zero setting of the condenser 
dials. This compensating capacity may 
be increased to make up for the difference 
between the natural frequency of the loop 
circuit and that of the other tuned stage. 

If the loop circuit were tuned with the 
same maximum capacity across it as the other 
coils in the set, at the lower wavelengths the 
tuning of the loop circuit would be off ; and 
the signals could not be tuned in, or else 
would be heard but faintly. Fig. 1 shows 
how the tuning curves fail to coincide ; and 
Fig. lA how they may be made to do so 
with the aid of a second shunt condenser. 

When adapting the Strobodyne in this 
fashion to work on a loop, it may be neces- 
sary to experiment with the number of 
turns of wire in use on the loop aerial. 
Eleven turns of the fourteen with which 
the loop is supplied with should be the cor- 
rect number in most cases ; but, if you find 
it impossible to receive a short -wave station 
( say one on 230 meters) with the compen- 
sating condenser set at zero, then merely 
solder an ordinary pin to the wire leading to 

EQUALI2ER 

TO NEXT COIL 

+A 

A 

FIG. 2 

TO COIL - 
SHIELD 

FAIINESTOCIf 
CLIPS 

TO STATOR OF 

FIG. A. VARIABLE COND. 

Fig. 2 shows the circuit diagram of the loop 
zntenna for the Strobodyne; and Fig. 2A, how 

the connections can be easily made. 

the loop from the condenser stator. Push this 
pit: first through the 12th turn, then through 
the 10th and again through the 11th, and 
see which connection works best. Once the 
correct number of turns has been deter- 
mined, this loose wire may be soldered per- 
manently in place. To make this joint it will 
be necessary, of course, to remove some of 
the insulation from the loop wire. 

In adapting the Strobodyne for loop opera- 
tion, a Bodine loop, as shown in the picture, 
was used because of its desirable charac- 
teristics. Some turns were removed, and 
an auxiliary or compensating condenser was 
employed: to make up for the difference 
in tuning on the higher wavelengths. The 
loop should have eleven turns, and the con- 
denser a capacity of .00025 mf. Of course 
this extra condenser has to be reset for each 
station tuned in, making a total of three 
controls to tune ; but, since it is not critical, 
this does not prevent bringing in distant sta- 
tions. 

CONNECTIONS FOR LOOP OPERATION 

To adapt for loop operation the set de- 
scribed in the August issue of RADIO NEWS, 

it is necessary merely to break the wire con- 
necting the top end of the antenna -coil sec- 
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LOOP WITHOUT 
EXTRA CAPACITY 

2000 TUNING SCALE {m 

When a second shunt condenser is added, 
as in Fig. 2, the tuning curves appear as in 

the above graph. 

ondary to the lead which runs front the stater 
of the variable condenser to the grid ter- 

Editor, RADIO NEWS: 
In addition to the stations I mentioned 

before (in my letter published on page 135 
of RADIO NEWS for August) I have re- 
ceived several others; though. due to the 
fact that I have never been a "DX hound," 
I have not added as many as I might. 

The following are a few that I received 
last night and today: WABC. WRNY, 
WICC, WEAF, WTIC, WOR, WJZ, 
WPG, WHN, WMCA, WBZ (daytime). 
WGCP and WWRL; and here are the 
further ones -KDKA, WTAM, WLW. 
WSAI and KMOX. These were all heard 
on a W. E. cone in a medium -sized room, 
to loud that conversation at the same time 
was difficult, and with a three -foot loop 
only as pickup. The only change from the 
description given in my first letter is the 
addition of a third stage of intermediate 
R.F. amplification. The set seems to be 
much more sensitive to weak signals than 
the regular super. It lacks the reactive 
effect of the oscillator upon the loop tuning 

s and that "see -saw" effect that is typical of 
many supers. 

Our local station WDRC is only about 
two miles from me, and I don't think that* 
this circuit is as stable as the stanoard 
when receiving very near to WDkCls 
wavelength. There is a great tendency 

s either to unbalance or stop oscillating, or 
else paralyze. 

Another thing that is very noticeable is 
the clear tone that this set gives. My 
audio end is the same as I used with the 
standard super; and the tone of the Stro- 

i bodyne is much more natural, especially on 
the weaker signals. I have not yet tried 
out the stage of R. F. ahead of the fre- 
quency- changer, because I want to get well 

= acquainted with all points before getting 
into new ones. I have not yet put a stage 
of R. F. ahead of any super and gained 
the results that might be expected. You 
gain one way and lose another. 

If you wish to give me the specifications 
of the coil P -S -T in Fig. 6 (page 29, July 
RADIO NEWS) I will make it up and try 
it. I will be glad to hear from you again 
and to be of assistance if possible. 

THOMAS I. BURWELL, 
565 Quinnipiac Ave., New Haven, Conn. 
( *Mr. Burwell's set, from which such ex- 

-3 cellent results have been obtained, was 
built solely from the theoretical diagram 
of the frequency- changer published in July 

3. RADIO NEWS, and without the aid of 
the specifications for the complete receiver 
which appear in the August issue and (for 
loop adaptation) on another page of this 
magazine. 

After seeing the design of the Strobodyne 
in RADIO NEWS for August, Mr. Burwell 
adds: 

'I have added the stage of R. F. ahead of 
the Strobodyne, but continue to use the 
loop as signal collector. I used three dials, 
and find the R. F. stage gives much better 
selectivity and more sensitiveness. Follow- 

'- ing is log of reception last night on my 
loud speaker: WIP, WEAF, WJZ, WOR, 
WGY, WMCA, WDWM, WGBS, WJAX, 

= WSM, WBZ, WPCH, WGCP, WPG, 
WAAT, WHAP. There was considerable 
static and I had to change the neutralizer 
as I came on the shorter wavelengths; or 
the R. F. would oscillate. " -EDITOR.) 
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FIG.5 
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The above circuit diagram shows how the loop antenna is connected if the stage of R. F. 
amplification is omitted. 

minal on the socket. One end of the loop is 
then connected to the condenser lead and the 
other to the shield, which is part of the 
"A -" circuit. Fig. 2 shows the connection. 
The simplest switching arrangement to use 
is made of two Fahnestock clips fastened or 
soldered to the ends of the wire, as shown 
in Fig. 2A. The clips make it easy to con- 
nect the loop to the condenser and, if the 
regular antenna is again to be used, it is 
merely necessary to connect the two clips 
together with a piece of wire, thus connect- 
ing the secondary coil to the condenser. The 
compensating condenser should be mounted 
on the loop base, because there is no prac- 
tical and simple way to install it in the set. 
If the set owner prefers to do so, it may be 
mounted on a small Bakelite panel fastened 
upon a small baseboard ; or else the bakelite 
Panel may be used as the cover of a small 
box which keeps dust out of the condenser. 
Of course there are several arrangements 
which may be used, but we leave to the ex- 
perimenters this small detail to decide for 
themselves. 

READJUSTMENT S 

It may be found that the radio -frequency 
tube oscillates when a loop is used; while it 
is stable when the aerial and ground are 
connected to the set. This is due to the 
characteristics of the latter antenna system, 
which re -acts on the secondary and pre - 
vents it from oscillating. Since the aerial is 
not used with the loop, this effect does not 
take place and the circuit oscillates more 
easily. In such cases it is necessary to re- 
adjust the equalizer mounted on the R.F. 
tube socket to neutralize the circuit more ac- 
curately. The circuit may be neutralized ac- 
curately by plugging into the R.F. socket 
a tube similar to the one used in the set but 
haying a burned -out filament. If the tube is 
exactly of the same type the screw on the 
equalizer should he turned until the signal 
being received disappears entirely or is 
weakest. Then place the good tube in the 
socket and the stage of R.F. should not os- 
cillate at any point of the scale. When doing 
this, set the R.F. rheostat almost in full and 
tune on a station coming in at about 30 to 40 
on the dial. If no burned -out tube similar to 
the one used is at hand, disconnect the plus 
"A" wire from the socket, so as to prevent 
the tube from lighting 
and adjust the equal- 
izer as explained 
a hove. 

Remember that 
when using a loop it is 
necessary to turn it so 
that the plane of the 
turns points toward the 
station to be received. 
This is not as a rule 
critical for nearby sta- 
tions but on weak sig- 
nals the effect is very 
noticeable. If it is de- 
sired to build the set 
for loop operation ex- 
coleively, the follow- 
ing changes should be 
made in its design. 

Leave out the tuning coil, which of course 
is not needed, and use a .0005 -mf. condenser 
instead of a .00035 -mf. in the rear shield. 
The loop is connected directly to the stator 
and rotor of this condenser as shown in Fig. 
3. In order to compensate for slight un- 
avoidable variations, a small midget conden- 
ser, about 32 -mmf. (9 plates), should he 
connected in parallel with the left forward 
variable condenser. It will be found the 
midget condenser should be set at zero when 

THE STROBODYNE CIRCUIT 

BY arrangement with Lucien 
Chrétien, the inventor, all 

articles on this circuit for this 
country have been copyrighted by 
RADIO NEWS in the United 
$tates, and must not be republished 
without permission of the pub- 
lishers.- EDITOR 

tuning to the longer wavelengths, and in- 
creased for the shorter waves. 

The loop used in this calibration was 
wound with fourteen turns. In order to 
bring the readings alike one turn should be 
removed, the 'extra wire cut out and the end 
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LOOP 

SHIELD -A i g "t 
FIG.3 

Showing how the loop condenser is connected 
in the input circuit of the Strobodyne set 

when built for loop use only. 

re- soldered to the lug. If it is desired to 
build such a loop the dimensions are given 
in Fig. 4. Care should be taken to build the 
loop exactly as shown; otherwise the cali- 
bration will be different. Wire especially de- 
signed for loop winding should be used be- 
cause this wire does not stretch after it is 
once wound. 

ELIMINATING THE R.F. STAGE 

It is possible to simplify the receiver by 
doing away with the stage of radio fre- 
quency though at the cost of some sensi- 
tivity, because the R.F. stage helps to boost 
weak signals. In such case, a loop designed 
to tuile over the entire broadcasting band 
with a .00035 -mf. condenser is connected di- 
rectly across the condenser and a tap taken 
at about the first quarter of the winding 
(counting from the end connected to the 
rotor). This tap goes directly to the center 
tap of the tapped auto- couple coil as shown 
in Fig. 5. 

This simplified Strobodyne design is par- 
ticularly adapted to a portable set; hut, to 
get the utmost in efficiency, the R.F. stage 
should be employed. 

USING A.C. ON THE POWER TUBE 

Another improvement. which may be 
added to the Strobodyne receiver, is the use 
of alternating current on the power -tube 
filament. There are now on the market sev- 
eral power transformers. compacts, and "B" 
socket -power units equipped with a special 
5 -volt winding to light the filament of the 
power tube with alternating current. If such 
a power supply is used, it is necessary merely 
to disconnect the wires from the filament 
terminal on the second audio tube socket, 
and to connect these terminals to two extra 
binding posts by means of two rubber -cov- 
ered leads twisted together. 

The "C -40v" binding post should be con- 
nected to the "A -" post directly with a 
piece of wire. and the center tap of the 
filament winding on the power transformer 
should also connect to the "A -" post 
through a 2000 -ohm fixed resistor. This re- 
sistor provides the proper "C" voltage on 
the grid of the 171 -type tube. If a 210 -type 
power tube is used. a 1000 -ohm resistor 
should be used instead. Fig. 6 shows the 
connections of a typical B socket -power cir- 

(Continued on page 258) 

At the left is shown the Strobodyne receiver. 
equipped with the vari- 
able condenser and loop 
antenna. The variable 
condenser, which is 
shunted across the loop, 
is contained in the 
wooden box. in the top 
of which is fixed the 
rod on which the loop 
antenna revolves. The 
loop and condenser are 
connected as shown in 
the circuit diagrams in 
Figs. 2 and 3. By using 
a box for housing the 
condenser as illustrated, 
a very neat appearance 
can be given to the 

entire equipment. 
,, 
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The Gomez Super - Reflex Receiver* 
An Easily Constructed Three -Tube Loop Set with Great Sensitivity and Range 

THE receiver described in the 
accompanying article is not at 

all difficult to construct, and its 
range and reproduction are remark- 
able when it is considered that only 
three tubes are employed. As a loop 
antenna is used, this set should ap- 
peal to a person living under con- 
ditions where interference from 
conflicting broadcast stations is 
bothersome. In New York City no 
difficulty was experienced in sep- 
arating all the stations in the 
vicinity. We can recommend this 
receiver to those constructors who 
are looking for a set which will be 
interesting to build and operate and 
which will perform in a satisfactory 
manner. -Editor. 

1,1111111111111111111111111.11311111111111111111111111111111 11111111 11 .111111 

AGREAT deal has been said and 
written concerning super- regenera- 
tion and the application of this 
principle to various circuits, such 

as the superheterodyne, reflex and others. 
In fact so much lias been written, and 
relatively so little accomplished in true per- 
formance, that many people laugh when the 
word "super- regeneration" is used. Yet many 
experimenters have been working with the 
super- regenerative principle while saying 
very little about it ; and it is the result of 
such an experimenter's labors that we 

By A. VAN A. SOMMERS 

present in this article. The circuit here de- 
scribed has been worked out by Señor Ig- 
nacio M. Gomez, of_ Buenos Aires; and its 
theory is explained here, with details for 
the construction with standard parts of a 
receiver embodying it. 

The circuit shown in the accompanying 
diagram may not at first seem new or radical 
to the casual observer ; but if the reader 
will study it more closely lie will find several 
innovations. In the first place, the method of 
controlling regeneration is a new adaptation; 
as also the simultaneous tuning of the plate 
circuit of the first tube and the grid circuit 
of the second or detector tube. 

REGENERATION CONTROL 

The essential principle of the functioning 
of this circuit is the regeneration control 
of the first tube, V1. This part of the circuit 
is a development of a new system of radio - 
frequency neutralization which may he ap- 
plied to any receiver of the regular type. 
This system gives very good results, not 
,inly for the apparatus that has been used in 
the present receiver, but for a set of any 
kind to which it is necessary to add another 
stage of radio - frequency amplification. How- 
ever, as this necessitates additional controls, 
it is not recommended for ordinary purposes. 

V2 

V1, V2 and V3, R.F., detector, and A.F. tubes respectively; L2, grid inductor; Ti, T2, A.F. 
transformers; Rl, grid leak; R2, rheostat; C3, plate condenser; and C4, grid condenser. 

* Radio :4cies Blueprint Article No. 30 

The specially -wound loop antenna, which is 
here shown in its socket on top of the cabinet. 

For this reason it was found of greater 
interest to experiment with obtaining more 
amplification and sensitivity without the ad- 
dition of more tubes. To gain this point we 
started from the radio -frequency end of the 
circuit and tried all kinds of combinations 
to get amplification at both radio and audio 
frequencies in the same tube simultaneously. 

Results at first were very discouraging, as 
we discovered all sorts of audio- frequency 
howls, making reception impossible. In order 
to stabilize the circuit it was necessary to 
separate the plate coil of the amplifier from 
the grid coil of the detector, using a choke 
coil and a coupling condenser. 

The resulting circuit is quite stable in 
operation, in spite of the difficulty of having 
an apparent reflex circuit of only two tubes. 
All the difficulties were overcome by using 
the system of regeneration, which gives con- 
trol, not only on the radio- frequency oscilla- 
tions, but on the audio oscillations as well. 

The inductance Ll (which is really the 
tapped loop antenna) works both as a grid 
coil and as a regeneration factor. The regen- 
eration condenser Cl is a midget condenser 
of but 25 mmf. capacity and is used to con- 
trol the regeneration of the radio frequency 
tube, producing also regeneration of audio 
frequencies, which increases the strength of 
the signals -one of the most important of 
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Cl, midget variable condenser: C2 and C6, tuning condensers. The R.F. choke coil and the condenser, C5, are beneath the sub -panel. 
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the factors that contribute to the extraor- 
dinary volume obtainable with this receiver. 

The regeneration of audio frequencies gives 
a greater volume than would any audio am- 
plifier. The amplification obtained by this 
new system is equivalent practically to that 
of two stages of A. F. amplification and has 
the disadvantage only of causing audio howls 
when regeneration is carried too far. For 
this reason the regeneration condenser Cl 
should be kept below the point of oscillation. 

THEORY OF OPERATION 

In order to allow the passage of the radio - 
frequency current, the 5 -mmf. condenser, C5, 
is used in shunt with the secondary of the 
audio -frequency transformer T1. The radio - 
frequency current passes through the con- 
denser C3 to the coil L2 of the detector grid 
circuit and, after having been rectified, the 
signal passes through the transformer Ti to 
the grid of the first tube VI whose plate is 
connected in series with the radio -frequency 
choke coil RFC, whence it goes to the audio - 
frequency amplifier T2 and V3. 

The energy picked up by one side of the 
loop goes to the grid of the first tube, the 
other half of the loop being used to neu- 
tralize the internal capacity of the tube, and 
to control the regenerative action of the lat- 
ter. It might seem that this is an ordinary 
reflex circuit, but such is not the case. It is 
really a super -regenerator. The super- regen- 
eration effect is obtained by the imposition 
of the super -audio oscillations, produced by 
the windings of the transformer, on the grid 
of the first tube. 

The first tube really does three things. In 
the first place it amplifies the incoming fre- 
quency ; secondly, it acts to a slight extent 
as a reflex audio amplifier ; and, thirdly, it 
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-UNDER -SIDE VIEW 
OF SUB - PANEL- 

A B C D 
TO SW. TO J In the upper right corner is the schematic diagram of the Super -Reflex receiver. Below it is shown the wiring of the bottom of the sub -panel. At the left, the wiring diagram of the apparatus on the panel and sub -panel. The holes are numbered alike in both views of the sub -panel. 
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is an audio -frequency oscillator. It seems 
that the Rice system of neutralization is in- 
dicated here; but the Gomez circuit is dis- 
tinctly different from Rice's. 

The neutralizing condenser, when once set, 
need not be changed except on the longer 
wavelengths, variations being obtained by 
use of the impedance- coupling system be- 
tween the radio -frequency tube and the de- 
tector. 

At the left is shown 
the front view of the 
panel of the Gomez 
super -reflex receiver. 
The binding posts at 
the upper left of the 
panel are for the loop 
connections; the mid- 
dle one being con- 
nected to the center 
tap of the loop an- 
tenna, and the outer 
posts to the outside 
terminals of the loop. 
Cl, C2 and C6 aie 
the controls for the 
three variable conden- 
sera; R2 is the rheo- 
stat control; J, the 
jack in the output cir- 
cuit; and SW, the 
filament switch. The 
three binding posts at 
the right are for cox; - 
necting the "A" and 
"B" batteries to the 

receiver. 

CONSTRUCTION 

The construction of the receiver is indeed 
simple. The sub -panel is attached to the 
front panel by means of two brackets, and 
the greater part of the apparatus is mounted 
on and beneath the sub -panel, simplifying 
the wiring and mounting. 

After the two panels have been drilled, the 
several pieces of apparatus are screwed to 

e 1- 

r`lc° 

7-4c0 

{R -L 

1 

13i DIA ' 

3 

5 

HOLES I '32" DIA. 
cÌo 

I 

.-- 28 8 8 

-Z - -- 3 DIA. 2" 
DIA. 

M 

3/8 

4) 
DIA. 

2 HOLES 

vita, 

1,00 t 
A-1)- 
r. 

L 

5/32 DIA. 
3 HOLES 

_ 5/32 DRILL AND C'T- RSINK -- 
- d FOR FLAT HEAD SCREWS 

r 

4 HOLES 
16 

8 

16" LOOP WOUND WITH N00 -.24 
D.S.C. OR LITZ WIRE 

3_ 
8 

.1 

6 

HOLE FOR PIN 

3" 

Radio News for September,. 1927 

TESTS made with the super -reflex set 
described in this article were made in 

New York City. The two tuning conden- 
sers worked together, bringing in the 
local stations at the points on their re- 
spective dials shown below. 

Station 
Call Letters 

WNYC 
WEAF 
WJZ 
WOR 
WFiN 
WLWL 
WAAM 
WABC 
WRNY 
WGL 
WGCP 
WWRL 
WEBJ 

Dial 
Reading 

98 
82 
76 
67% 
61 
53 
44 
39% 
32% 
26% 
21% 
14 
11 

Wavelength 
Meters 

535 
492 
454 
422 
395 
370 
349 
326 
309 
294 
280 
268 
256 

Operating in a very unfavorable location, 
this three -tube receiver brought in these 
stations - on the loop - with remarkable 
clarity and excellent loud- speaker volume. 
In this respect it may be compared with 
the standard five -tube set which does not 
employ regeneration. The selectivity is that 
which may be expected with a single tuned 
input circuit and, in the ordinary location, 
should be found quite satisfactory. 

them, as indicated on the constructional 
drawings elsewhere shown. The three vac - 
uum -tube sockets are placed first and then 
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Constructional details are given above for the loop antenna and the grid coil, L2. At the top are the drilling layouts; that for the front panel at the 
left, and that for the sub -panel at the right. 
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the two audio- frequency transformers; after 
securing them, this much of the equipment 
it wired. 

The inductance L2 has 60 turns of No. 26 
D.S.C. wire space - wound, the constructional 
details of this coil being shown in an ac- 
companying sketch. ( This coil can be made 
self -supporting by placing celluloid on a 3- 
inch cylindrical form which is collapsible. 
On top of the celluloid the correct num- 
ber of turns are wound and the wire is 
thinly coated with collodion. After this has 
thoroughly dried the wooden form is taken 
apart and the coil removed.) It may be 
mounted by placing the turns of wire be- 
tween two is -inch strips of bakelite or hard 
rubber, Y2-inch wide, and screwing these to 
the sub -panel. 

The two fixed condensers C3 and C4 are 
supported by the bus -bar connection on each 
side of the inductance L2. The variable con- 
denser designated as C5 is let alone after it 
has been adjusted at 5 mmf., which value 
can be easily determined by the constructor. 

The specially -wound loop antenna L1 is 
p, inches wide and 30 inches long; this is 
mounted in the cover of the cabinet as shown 
in the accompanying illustration. This method 
of mounting the loop is not absolutely nec- 
essary, as it will operate just as well if it 
is supported by the usual base ; but mounting 
it in the top of the cabinet will result in 
a neat and handy set and save quite a bit 
of space on the table. The loop must be re- 
wound, as it is necessary to have 24 turns 
of wire spaced % -inch. There is a center 
tap. 

OPERATION 
After the set has been wired it should be 

thoroughly checked. First insert a tube in 
each of the sockets in turn with only the 
"A" battery connected. If the tube lights 
in each case then connect the "B" battery to 
the proper posts, as shown in the accompany- 
ing diagram. 

After this final check the set is placed in 
its cabinet and the loop antenna placed on 
its post on top of the cabinet. The two 
outer ends of the 24 -turn loop are connected 
to the top and bottom binding posts at the 
upper left -hand side of the panel. The cen- 
ter tap is connected to the middle binding 
post of the three. 

Tubes of the 201 -A type are inserted in 
the sockets indicated by VI and V2, and in 
V3 is placed a 112 -type tube. Although no 
negative grid bias is provided, it is advisable 
to employ a semi -power tube in the second 
A. F. stage to handle the output. 

When the set has been connected to the 
batteries and a loud speaker, the small mid- 
get condenser, C5, should be so turned that 
its plates are about half way in. The eapac- 
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ity of the two variable condensers, C2 and 
Co. is increased slowly, while the loop is 
slowly rotated until a station is heard. It 
will be found that the loop condenser C2 is 
more critical than C6. C2 is varied until 
signals are as loud as possible without any 
distortion. The loop is again rotated until 
the station comes in with maximum volume. 
Next the regeneration controls Cl and C6 
are varied until the receiver is balanced. The 
right -hand condenser, C6. is placed at ap- 
.proximatel the same scale reading as C2; 
which will no doubt cause a howl to come 
from the loud speaker. The midget con- 
denser is then varied until this howl dis- 
appears, this adjustment being uncritical. 
However, it will be wise to bring the set, 
with this condenser, to masinnun efficiency, 

111'1,uá 

this condition being a point just under the 
point of oscillation. Also, the nearer the 
set is adjusted to this point, the closer will 
the dial readings be. 

Up to a certain point the two condensers, 
Cl and C6, will give equal control. Beyond 
this point it will be found that the capacity 
of the midget condenser, Cl, must be in- 
creased slightly. Of equal importance is the 
position toward which the loop antenna is 
directed when searching for a station. In 
many cases a matter of 10° in the position 
of the loop from the direction of a broad- 
cast station will prevent that station from 
being picked -up. Although the set is very 
selective, improper tuning will result in ap- 
parent broadness in reception. 

Rapid Growth of Radio In Czechoslovakia 

BROADCASTING in this country did not 
confluence until 1923, when a 1 -kw. 

transmitter was erected at Kbel. the prin- 
cipal aerodrome near Prague. A considerable 
amount of conservatism had to be overcome; 
and the first six listeners' licenses were is- 
sued in October of that year. At the end of 
1924 there were but 1.564; there are now half 
a million, one for each five families. 

All transmitting stations are owned by the 
national postal service. "Radiojournal." the 
broadcasting company. was organized by the 
radio manufacturers in 1923, with a capital 
of 500,000 kc. (crowns. not kilocycles !) or 
$16,000. which was doubled two years later. 

In February, 1925, a 500 -watt French 
transmitter was erected at Sirasnice. near 
Prague, the national capital ; and was moved 
a year later to Bratislava, capital of Slovakia, 
being replaced by a 5 -kw. station of Ameri- 
can make. License fees were reduced to 35 
cents a month, payable at the nearest post - 
office. The construction also of a 2.4-kw. 

By HUBERT SLOUKA (Prague) 

British transmitter was undertaken at Brno, 
capital of Moravia. 

The usual controversies under the license 
system have arisen, however, listeners com- 
plaining that the government should not seek 
to make a profit on the fees. At present it 
retains 30% of them for cost of collection. 

During the past four years, great progress 
has been effected by the national radio in- 
dustry, which now manufactures all needed 
parts and accessories, and has built up a good 
export trade in South America. American 
apparatus and tubes, however, are very 
widely used, their excellent appearance, as 
\well as their efficiency, being esteemed. 

At present the three stations listed above 
are in daily operation: Prague (Praha) 349 
meters ; Brno, 441 ; Bratislava, 300 meters; 
there is also an experimental station at Kos- 
ice. Concerts are given each evening over 
the first three. Prague should be heard in 
America. under favorable conditions. 

Prof. Thomas G. Masaryk, the president 

of the republic, is an ardent supporter of 
radio. His important addresses are broad- 
cast, and loud speakers are installed in pub- 
lic places on such occasions. 

During the Sokol (national athletic so- 
ciety) festivals, great special broadcasts are 
given; and the music of the National Theatre 
at Prague and important concerts are like- 
wise regularly broadcast. 

Recently the 50 -kw. station at Podebrady 
has been put in operation by the ministry 
of foreign affairs, for direct communication 
with the nation's legations and consulates 
abroad. 

Unfortunately, short-wave work is not 
supported by the government, and only a 
few transmitting amateurs are licensed. 

Czechoslovakia, which was organized as 
a republic at the close of the war, is located 
in the very heart of Central Europe. It is 
about 55,000 square miles in area, corre- 
sponding to the state of Illinois. It is known 
to its citizens a: Ce.ckn.clnYcackn, 
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Space -Wound Coil Construction 
Complete Data for a New Form which Simplifies Construction 

THE construction of coils having me- 
chanical strength and low electrical 
losses has always been a problem to 
the radio experimenter. Mechanical 

strength is desirable to allow safe handling 
of the coils and low electrical losses are also 
required if one is to obtain good results. 
The writer has devised a method of coil coii- 
:htruction which allows the experimenter to 
snake coils having the required strength and 
low losses. 

COIL LOSSES 

It is well known that the resistance offered 
to a high -frequency current by ordinary wire 
increases with the frequency. As shown in 
Fig. 1,.a wire may be considered to be com- 
posed of a bundle of an infinite number of 
very fine conductors. The distribution of 
flux lines about a wire, and in a wire carry- 
ing a direct current, will be somewhat as 
shown. There are of course, more lines of 
force surrounding the inner particles than 
there are about the outer ones ; the induc- 
tance of the inside of the wire is therefore 
higher. Therefore, an alternating current will 
encounter more "inductive reactance" at the 
center of the wire, and will therefore tend 
to flow on the surface of the conductor. The 
higher the frequency, the greater will be this 
tendency. The "skin effect" will, of course, 
be less with wires of smaller diameter. Be- 
cause of this effect, the resistance offered to 
a high- frequency current may be many times 
that offered to a direct current. 

Fig. 2 shows the flux distribution inside a 
short solenoid. On account of the "skin 
effect," most of the current will tend to flow 
on the inside of the winding. In the dia- 
gram, the heavier shading represents greater 
current density. 

EDDY -CURRENT EFFECT 

Another effect *hat must be considered is 
due to circulating or eddy currents in the 
metal of the wire composing the coil. The 
flux threading a coil also penetrates the wire 
rid, because of its alternating nature, will 
set up currents in the wire ; these currents 
may be very small, but they may cause a 
considerable increase in the "resistance." 
These currents tend to oppose the free flow 
of current in the windings, thereby increas- 
ing their resistance, and they also constitute 
a waste. It is evident that, the smaller the 
amount of metal in the wire of a given in- 
ductance, the less this loss will be. It may 
be seen that the eddy -current loss will be less 
for a given inductance and for the same size 
of wire, if the winding is larger in diameter. 
The greater the flux density in the conductor 
of the winding, the greater this loss. For a 
given eddy- current loss. therefore, the larger 
the diameter of the winding, the larger the 
wire which may he used. The diameter of 
the. coil must, therefore; be taken into con- 
sideration, as well as the size of wire. and 
certain length- diameter ratios will give lower 
losses than others. 

By A. BiNNEWEG, Jr. 
Fig. 3 shows approximately how currents 

are set up in the wire as the flux changes. 
At one instant the flux will be in one direc- 
tion and at the next in the opposite direction, 
that is, it usually passes through a "sinu- 
soidal" variation. The eddy currents will 
be largest when the flux is changing mos' 
rapidly and they will be set up in such a di- 
rection as to oppose the variation in the flux. 

DISTRIBUTED CAPACITY 
In addition to skin effect and eddy current 

loss, the distributed capacity of a winding 
may be a source of loss. There is capacity 
between each turn and every other turn of 
a winding, as shown in Fig. 4A. This dis- 
tributed effect is known as distributed capa- 
city, and ordinarily it may be treated as a 
small capacity in parallel with the winding 
(Fig. 4B). 

Since a condenser is usually already in 
shunt with the winding, the reason for this 

FI G. I 

The distribution of the flux lines, surrounding 
a wire carrying a direct current is approxi- 

mately as shown. 

loss may not be clear to the reader. Under 
ordinary conditions this distributed effect 
may be a very poor "condenser" ; that is, 
there may be between the "plates" (or turns 
of the winding) a very poor dielectric, such 
as the form upon which the wire is wound 
or the "dope" used to fasten the wire in 
place. Just as the capacity of a condenser 
may be decreased by decreasing the size of 
the plates or increasing the distance between 
plates, the distributed capacity of a coil may 
he decreased by using smaller wire or leaving 
a space between adjacent turns of the coil. 
The size of the wire cannot be decreased 
too ,niich, for the resistance will then in- 
crease; and the distance between turns can- 
not be made too large, for the inductance 
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THREADED 

At the right, in Fig. 3, 
is a section of wire in a 
radio -frequency coil, 
showing the flux lines 
and eddy currents. 
Note that the useful 
lines and the eddy cur - 
lents oppose each other 
in certain positions, 
where the arrows are in 
opposite directions; this 

creates "resistance." 

At the left, in Fig. 5, 
it is shown how to con- 
struct a wooden form; 
like that on which the 
coils, shown on the op- 
posite page, are wound. 

will then be decreased, necessitating unn-c 
turns for a given value and, perhaps, making 
the coil too long. There are limits and best 
values for all of these purposes and these 
"optimum" specifications will differ for dif- 
ferent frequencies. It is evident that this 
distributed capacity increases with the diam- 
eter of the coil ; in our condenser analogy, 
this is equivalent to increasing the area of 
the plates. 

EFFECT OF NEARBY PARTS 

This rather brief discussion of coil losses 
suggests that the design of inductances for 
use at radio frequencies is quite complicated. 
For practical reasons, coils must be made 
having a definite size and proper rigidity. 
Not only does coil loss depend on the fac- 
tors mentioned, but also on the position of 
neighboring apparatus and conductors, found 
in the ordinary receiver. A nearby circuit. 
resonant at the sanie frequency to which the 
coil is tuned, may cause a large increase in 
the apparent resistance of the coil ; power is 
absorbed from the coil, which is equivalent 
to a large increase in resistance in the coil. 
Whenever possible, therefore, a low -loss coil 
should be kept at quite a distance from all 
apparatus; there is little advantage in having 
a low -loss coil if it is placed too neat' other 
parts. In some circuits, losses are purposely 
introduced to secure some practical result, 
but the experimenter may use to considerable 
advantage coils having low electrical losses. 
Their construction will be described below. 

MEETING THE REQUIREMENTS 

With these facts in mind, the writer has 
developed some coils that approach the ideal 
construction. In order to obtain the proper 
size and length- diameter ratios, the diameter 
chosen for coils to be used on the broadcast 
range is three inches. As may be seen in 
the illustration, the coils are space -wound. 
and supported by very small strips of cellu- 
loid. about the best material for this purpose. 

Coils of this type have not been generally 
used because of the constructional difficulties 
involved. With the forms illustrated here. 
two coils may he wound exactly alike as far 
as diameter, spacing of turns, etc., are con- 
cerned, and they will be so rigid that the 
wire can be made to "ring" when struck 
lightly. For the experimenter who wishes 
to secure the maximum results, these are 
the coils to construct. 

At the left of the illustration may be 
seen two suggested "amateur" units, for use 
on the short -waves. Since it is extremely 
important to prevent any vibration of the 
coils at the higher frequencies, and since 
each experimenter has his own pet value of 
coupling between coils, it is suggested that 
the primary and secondary inductances be 
wound on the same celluloid strips. The 
tickler. although usually subjected- to much 
twisting and turning during experimentation, 
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;proximate flux distribution inside a short 
Solenoid; the shading on the wire sections 
indicates the path of the high- frequency cur- 

rents. 

may be wound in the same fashion to keep 
the coils alike. Its distance from the sec- 
ondary and the direction in which it should 
be wound should be determined beforehand. 
For the higher frequencies, a three -inch di- 
ameter is somewhat too large ; hence these 
coils must be made smaller in diameter, as 
described later. 

One of the greatest difficulties in the con- 
struction of coils of this kind has been the 
removal of the coils from the cardboard 
tubing, or other form used without injuring 
the winding. This has been overcome by 
constructing the form in three parts. In the 
center of the large illustration are shown the 
three parts of a form in the "rough" ; at the 
right a completed form with one of the bolts 
and its wing -nut. The center section, al- 
though held firmly in place by the bolts and 
wing -nuts when assembled, is quite independ- 
ent of the rest of the form. When the 
winding is completed, one of the bolts is re- 
moved and the center section pulled out. 
This allows the form to "collapse "; so that 
the coil is left free and may be easily slipped 
off. It is really surprising how quickly and 
easily these coils can be made. 

CONSTRUCTION OF FORM 

Two 2 -inch pieces of fairly hard wood, of 
the proper length, were securely screwed 
together and turned down to a cylinder 3 
inches in diameter. The cylinder was then 
placed in a screw- cutting lathe, trued up, 
sandpapered smooth, and 10 threads per 
inch were cut over its length. The ends 
were then marked as shown in Fig. 5 and the 
cylinder was cut with a band saw into three 
lengthwise sections. In order to keep the 
saw cutting properly, a small piece "A" (Fig. 
5) was nailed to the cylinder, as a support. 

Small pieces, 1 inch long, were then cut from 
the ends of the two outer sections (as indi- 
cated at "B ") and the threaded sides of the 
middle section were planed off, deep enough 
so that the celluloid strips could be laid on 
these sides without exceeding the original 
circumference for the wire. 

The three pieces were securely held to- 
gether until two 3/16 -inch holes were drilled. 
about % -inch from the edges. These were 
fitted with stove bolts and wing -nuts to fit. 
as may be seen in the illustration. The center 
piece was then cut from the end into the 
hole at the opposite end from the "tongue." 
as shown in Fig. 6. This allowed the piece 
to be pulled out independently of the bolt. 
Small grooves were then cut around the cir- 

. cumference at the ends of the form, and 
other grooves V2-inch wide cut lengthwise 
as shown at "D" and "E" respectively. The 
former are for two small brass securing 
strips, the construction of which is shown 
in Fig. 7; and the latter to provide two more 
positions for celluloid strips, four in all. 
The brass strips provide an easy way of se- 
curing the celluloid and wire when the wire 
is being wound on. 
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ASSEMBLY FIG. 6 
Additional details for the construction of the 
wooden form on which the coils are wound. 

Stove bolts are passed through the 3/16 - 
inch holes and then through the form ; the 
strips are bent round the form and the ends 
of the bolts passed through the slots in the 
strips, small washers and the wing -nuts serv- 
ing to clamp the strips to the form. 

When two or more forms are being made, 
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FIG. 4 B 

Fig. 4A shows the distributed- capacity effect 
in a single -layer Solenoid. Fig. 4B indicates 

this capacity schematically. 

the original cylinder may be turned long 
enough se that all the desired forms can be 
cut from sit. Although eight or ten threads 
per inch proved satisfactory, any number of 
threads may be cut ; for general use, it seems 
that 12 per inch should be about right. For 
the lower amateur ranges, the form should 
be 2/ inches in diameter and should have 8 
threads per inch. 

These forms, although quite easily made 
as described, may he made in the ordinary 
workshop with slight modifications. Per- 
haps the only difficulty involved will be the 
threading of the cylinder. This can be easily 
done if the threads are laid out in pencil and 
then cut as small depressions with a sharp 
knife. These depressions, as in the case of 
the threads described above, need be deep 
enough only to prevent the wire from slip- 
ping during the winding process. The tongue 
on the smaller forms need not be as large as 
on the larger ones. 

COIL CONSTRUCTION 

To construct a coil, choose a form of the 
proper length for the contemplated winding, 
loosen the wing -nuts holding the brass strips, 
and place the celluloid strips in the proper 
grooves. Then, at the end without the ton- 
gue, insert the end of the wire under the 
brass strip, and press the strip together at 
the top while screwing down on the wing - 
nut. If a very strong coil support is de- 
sired other celluloid strips should he laid 
over the first ones, with the wire between. 
When separate strips are used, a large coil 
may be wound and smaller ones may be 
made by cutting into several parts. 

(Continued on page 273) 

A group of extremely low -loss coils. wound by the author. and two of cast range and the small ones the amateur bands. Any of these may be 
made very easily by the methods explained in this article. the coil forms which he has developed. The large coils cover the broad- 
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the Radio News Special Short -Wave 
Broadcast Receiver 

Designed for Quality Reproduction on Waves From 15 Meters UP 

1 
N this article Mr. Clough dis- 
cusses briefly the most important 

theoretical points concerned in the 
operation of the RADIO NEWS 
Short -Wave Receiver; which, un- 
like most other short -wave sets, is 
designed for high quality of repro- 

= duction. The construction of this 
receiver will be described in the 
October number of RADIO 
NEWS, in which complete working 
drawings and picture- and schematic - 
wiring diagrams will be given. 

-EDITOR. 

IF we should attempt to list the outstand- 
ing classics of radio literature for the 
past year, we would surely include a 
paper by E. T. Chaffee and G. H. 

Browning, on "The Detection of Small 
'Signals,' " which appeared in the February, 
1927, issue of the proceedings of the Insti- 
tute of Radio Engineers. Any attempt at 
an abstract of this paper is unnecessary and 
out of order for present purposes, except to 
mention a striking conclusion reached by the 
authors with regard to the use of the grid - 
leak- and -condenser combination, commonly 
used in the type of receiver about to be 
described. Such a combination (condenser 
and leak in shunt) has characteristics such 
that a low impedance is presented to cur- 
rents of radio frequency, and a high impe- 
dance to currents of audio frequency, and to 
direct current. 

A NEW TYPE OF DETECTOR -GRID 
IMPEDANCE 

As pointed out in the conclusions of the 
paper cited above, this is not the ideal type 
of impedance for detection purposes, if the 
highest quality of output is to be obtained 
from the detector. As stated by the authors, 
the impedance employed should have, not 
only a high impedance to audio-frequency 
currents and a low impedance to radio fre- 
quencies, but a very low resistance to direct 
currents as well. An impedance of this type 
is provided by a large iron -cored inductor 
shunted by a small fixed condenser. In the 

By KENDALL CLOUGH* 

receiver to be described this impedance is the 
secondary of a 2:1 A.F. amplifying trans- 
former shunted by a .0001 -mf. mica con- 
denser. 

In this essential respect the RADIO NEws 
Short -Wave Receiver differs from the many 
receivers for short waves which have been 
previously described in the popular press. 
In the usual type of receiver designed for 
extreme short -wave reception, only code 
(telegraph) signals have been contemplated; 
so that no such expedient is necessary or 
even desirable. In addition, such receivers 
are usually equipped with high -ratio trans- 
formers and small tubes ; the purpose being 
actually poor audio quality, in order to am- 
plify greatly the single- frequency code signal, 
with a minimum amplification of other fre- 
quencies. 

Reception of the extreme short -wave 
broadcast stations seems to be of increasing 
popularity and, to meet the demands of lis- 
teners, there is offered the herewith- illustra- 
ted receiver, equipped with a special detect- 
ing system, high-quality audio transformers, 
and a power tube in the last stage. 

FROM 15 METERS UP 

The fundamental circuit diagram of the 
receiver (minus the audio amplifier) is shown 
in Fig. 1. 

As ordinarily supplied, three special space - 
wound coils with a plug -in base are included 
in kit form for this set. The wavelength 
ranges of these coils are as follows: 

No. 1, 15 -35 meters (approximately) 
No. 2, 32 -68 meters (approximately) 
No. 3, 57 -133 meters (approximately) 

These ranges will vary somewhat with dif- 
ferent condensers and detector tubes, but the 
above figures will be of assistance in locat- 
ing stations of known wavelengths. Addi- 
tional coils may be procured for extending 
this range upwards as follows: 

No. 4, 125 -250 meters 
No. 5, 235 -550 meters 

All of these coils are readily interchange- 
able in the same coil base, thus altering the 
wavelength range of the receiver. 

Top view of the complete three -tube short -wave receiver the construction of which will be de- 
scribed in detail in next month's RADIO NEWS. Cl, tuning condenser; C2; regeneration 
control; L, plug -in coil base; T, grid choke; C3, grid condenser; R.F.C., R.F. choke; Ti, T2, 

A.F. transformers; R1, R2, filament resistors; V1, V2, V3, tube sockets. 

*Director, Research Laboratories of Chicago. 
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Fig. I. This shows in schematic form the de- 
tector section of the RADIO NEWS short- 

wave broadcast receiver. 

The secondary of the tuner is shunted by 
a 140 -mmf. condenser of the S.L.F. type 
(Cl), while regeneration is controlled by 
a 250 -mmf. variable (C2). Close to the 
grid terminal of the receiver is the 2:1 
audio transformer (T1, the secondary of 
which is shunted by a 100 -nmhf. mica con- 
denser (C3). This transformer is placed at 
the rear of the sub -panel to prevent trouble- 
some capacity effects from the hand of the 
operator. 

SPECIAL CHOKE USED 

In order to prevent the self- capacity of the 
primary of the first transformer in the audio 
amplifier (not shown in Fig. 1) from short - 
circuiting the radio -frequency currents in the 
plate circuit of the detector, a special radio - 
frequency choke coil is employed. The use 
of this choke is important; as it has been 
designed to have a uniform "choking" effect 
on the wide range of wavelengths covered by 
the receiver. _Many chokes employed in this 
position have the unpleasant characteristic 
of showing so- called "holes" in the tuning 
range : that is, points on the tuning dial 
where the receiver cannot be made to oscil- 
late, regardless of the amount of capacity 
used in the 250 -mmf. regeneration condenser. 

The remainder of the circuit comprises 
the usual two stages of audio -frequency 
amplification, terminating in a power tube 
in the last stage. A 171 -type tube is em- 
ployed in this position, for the best quality 
of output; therefore, 180 volts of `B" is ap- 
plied to the plate, and 40 volts of "C" to the 
grid. 

SIMPLE AND SATISFACTORY 

The operation of the receiver is very 
simple, as there is only one dial (at the left) 
to control the tuning of the receiver ; the 
right hand dial controls the regeneration and 
thereby the amplification. If it is not found 
possible to throw the receiver into oscillation 
with this dial, the "B" voltage on the detec- 
tor should be increased from 45 to 67 %. 

In laboratory tests the performance of the 
receiver has been found very excellent on the 
short -wave broadcasts, the tone quality being 
of the best and the over -all sensitivity being 
as good, if not slightly better, than is ob- 
tained by the use of the usual leak- and -con- 
denser combination. 
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Hints About Three -Foot Cones 
A Few Tips which Will Help Their Contructors 

By CLYDE J. FITCH 
has always been the aim of the radio 

expert to develop a loud speaker that 

Ii. 
would actually respond to the full fre- 
quency range covered by musical instru- 

ments; and not merely to the higher fre- 
quencies or the higher harmonics of the 
lower frequencies, which is the case with 
many loud speakers. A good loud speaker 
should respond to the lowest tone of the bass 
viol which, in the international pitch, is about 
forty cycles. Of course the piano keyboard 
extends to a lower range, the lowest note 
having a frequency of 27.188 cycles; but it 
is doubtful if any broadcasting stations trans- 
mit frequencies as low as this and conse- 
quently there is no advantage in having a 
loud speaker that would operate on them. 

It is easy to build a loud speaker that will 
operate on the higher frequencies. Prac- 
tically all the horns and small cones do this. 
The difficulty has always been to make a loud 
speaker that would operate on the lower fre- 
quencies as well as the higher. This has 
been accomplished in some of the larger cone 
speakers, about three feet in diameter. It 
seems that a large cone is required in order 
to get the bass notes. At the same time the 
unit which drives the cone should be matched 
to suit it, so that both high and low notes 
come through with more or less equal fidelity. 

On account of the size of these speakers 
they are now furnished in kit form for con- 
venient home assembly. But there are many 
little details of construction which might 
seem very simple and unimportant, yet in 
reality have a great bearing on the quality 
of reproduction. \Ve must remember that 
the mechanical vibrations applied to the cone 
by the unit are in the order of one or two 
one -thousandths of an inch in amplitude, and 
therefore a slight change in the design of 
the instrument will produce very noticeable 
results. 

TYPES OF MOUNTING 
While the three -foot cone may be mounted 

on the wall, ceiling, pedestal, or in a console 
cabinet, the wall and ceiling types are the 
most popular ; and the type shown in the 
various illustrations, in which a single cone 
only is used, is the best for home assembly, 
from the standpoint of not only mechanical 
simplicity but also acoustical superiority. Re- 
member that the back of the cone should be 
entirely open and free, and therefore the 
finished wall cone should be spaced a few 
inches from the wall for best results. 

Fig. 1 shows details of the frame construc- 
tion for the wall- or ceiling -type cone. This 
should be built first, and the arms should he 

well fitted and glued into the center block 
to prevent rattling. Vibrations are trans- 
mitted to the frame as well as to the cone, 
and any looseness in the frame will cause 
disagreeable noises. 

Fig. 2 is a rear view of the assembled 
speaker with the cone and unit mounted on 
the frame. The construction is obvious from 
the illustration. Fig. 3 is the front view of 
the same instrument. Note the pleasing ap- 
pearance of the decorated cone. It will har- 
monize with the best home interiors, so that 
the purchaser can install one without inviting 
domestic dissension. 

TIPS ON THE ASSEMBLY 

In assembling one of these speakers, the 
unit should be mounted to the frame before 
the cone is made. On tilt drive pin of the 
unit are two metal cones which are used 
for clamping the apex to the large cone and 
making a tight mechanical connection. One 
important point in this part of the ass tmb1y, 
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Method of mounting the paper diaphragm to 
the shaft of the unit. The resiliency of the 

cork damps undesirable vibrations. 

which is overlooked in practically all cones 
now on the market. is that we may term 
"cushion drive." This is illustrated in Fig. 4. 

Two cork washers, about one thirty - second 
of an inch in thickness, are placed under the 
metal cones. Thus the vibrations from the 
unit are transmitted through cork to the large 

At the right are illus- 
trated constructional de- 
tails of a central frame, 
for either the wall- or the 
ceiling -type three -foot 
cone speaker. The arms 
should be carefully fitted 
and then glued into the 
center block to eliminate 

any vibration. 

Fig. 2, at the left, shows 
the rear view of a com- 
pleted three -foot speaker. 
with the driving unit in 
place on the central 

wooden block. 

Fig. 3 is the front view 
of a completed cone, of 
the model described in 

this article. 
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Fig. 5 illustrates the paper diaphragm being 
cut out, preparatory to glueing ar.d mounting. 

cone. The purpose of the cork is to absorb 
extremely high frequencies which produce 
harsh disagreeable noises and which are 
caused by the fundamental periods of vibra- 
tion of the metal parts of the unit, such as 
the drive pin and the metal cones themselves. 
Even though you now have a cone speaker, 
it is very advisable to procure a large cork, 
slice off two thin washers with a saitty- 
razor blade, and clamp them under the metal 
cone attachments. Vot: will immediately note 
a difference in tone, (hie to the elimination 
of the harsh overtones and an increased am- 
plitude of the fundamental bass tones. 

The cone material is usually furnished in 
the form of a square sheet rolled up in a 
small package. After unrolling it will 1,,ok 
like Fig. 5. The cone is made by cutting on 
the lines indicated and gluing into shapt. 
The small cone printed in the upper right 
corner of the sheet is to be cut out and glued 
to the apex of the main cone for strength- 
ening purposes. ( This is shown in Fig. 4.) 
The flange is bent towards the apex along 
the line indicated. It is advisable to scratch 
or indent the surface of the paper along this 
line with a blunt tool before bending. This 
flange strengthens the cone anti make -: it 
-utfiicieutly rigid to be self- suppt,rting. 

When assembling the cone to the unit and 
frame, make sure that it is in goal align- 
ment and that the cote is clamped to the 
drive pin where it naturally falls ; so that no 
mechanical strain is placed on the pit:. 
Thumb tacks are used to attach the cunt: to 
the four arms of the frame as shown. 

ADJUSTMENT 
The unit employed on this particular 

speaker is illustrated in Fig. 6. The exten- 
sion pin for the drive rod and the cone 
apexes are shown in this illustration. \While 
it is adjusted for the average set, a slight 
readjustment may he necessary after the 
speaker is assembled: this can be made 1,3 

means of the two lock nuts. Loosening the 
upper one and tightening the lower widen; 

(Continued ors rap,- 271) 
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New Experiments with a Transmitting Set 
The "Modu(oscope" as an Indicator of Various Operating Conditions 

IN this, the fifth of this series of 
articles, Mr. Reinartz describes 

the construction and operation of 
a Moduloscope, a device which, by 
means of a "coronal" discharge, in- 
dicates the nature of the plate -sup- 
ply voltage. Many interesting ex- 
periments can be performed and 
several worthwhile tests made using 
this instrument. 

The whirling of the spinner with 
its coronal discharge forms an op- 
tical illusion, similar to that de- 
scribed in the August issue of 
RADIO NEWS (page 131) in con- 
nection with the Strobodyne Re- 
ceiver. The various spots may be 
made to rotate in either direction or 
to remain stationary by varying the 
frequency of the transmitter. 

In the sixth and last of Mr. Rein - 
artz's articles, appearing in Septem- 
ber RADIO NEWS, he will 
describe some experiments which 
can be performed when using ultra - 
short wavelengths. -EDITOR. 

THE average amateur owning a short- 
wave transmitter very seldom realizes 
that he can utilize his equipment in a 
number of ways, other than for the 

sending of messages. If he is interested in 
the theory of his set he will find here de- 
scribed several interesting experiments which 
will quickly, acquaint him with the operating 
characteristics of his apparatus. 

Figs. lA and 1B are variations of the 
transmitting circuit described by the writer 
ill the June, 1927, issue of RADIO NEW z;. 

The coil, M, is inductively coupled to the 
antenna coil, A, of the set. When the cir- 
cuit is oscillating, let us say at 40 meters, 
and if the coil, M, is of such proportions that 
it is resonant, either on its fundamental or 
some harmonic, at this wavelength, then a 
large voltage will be induced in M. If the 
two ends of the coil are brought within two 
or three inches of each other, at the exact 
point of resonance, a "coronal" discharge 
will occur between the loose coil ends. 

During the use of this apparatus for the 
testing of some insulators the wire extend- 
ing from the upper end of the coil, M, was 
seen to be swaying back and forth with a 
periodical motion. This movement was evi- 
dently caused by the reaction of the dis- 
charge of the corona upon the air. The 
thought came that, if a wire were slightly 
curved and balanced upon the upper end of 

By JOHN L. REINARTZ 

the moving wire, it should spin around. 
Therefore, a wire was prepared and mounted 
in the manner shown in Fig. 2. 

AN ELECTRIC "WINDMILL" 

When the system was again in resonance 
this wire rotated rapidly, exhibiting a coronal 
discharge at each end. This discharge now 
assumed different characteristics; for, in- 
stead of a continuous coronal display, a 
series of spots of light appeared as the wire 
gained in speed. In other words, there were 
an even number of spots of purple light and 
an equal number of dark spaces. It was 
found that the length of these spots was a 
function of the plate voltage; the "blackness" 
of the dark spaces depends upon the nature 
of the supply voltage, and the number of 
spots and spaces on the power put into the 
pscillating system. 

By far the most interesting phase of 
these effects is that dependent on the nature 
of the plate supply. Many photographs were 
made of the revolving wire, while different 
types of plate voltage were being supplied. 
The results of these photographs are repro- 
duced in Figs. 3, 4, 5 and 6. In Fig. 3 the 
14 spots and dark spaces indicate that the 
voltage supplied to the plate of the tube 
was unrectified alternating current. When 
this A.C. was rectified the spots were not 
as far apart as they are in Fig. 3 but rather 
as they are shown in Fig. 4. Fig. 5 is the 
result when the supply was rectified and 
partially filtered, and Fig. 6 shows that of 
fully- filtered supply current. It will be seen, 
in the last two figures, that the spots be- 
come more and more merged into the dark 
spaces until the latter are completely wiped 
out ; the final result being a smooth ring of 
light. 

CONSTRUCTION OF THE MODULOSCOPE 

It will be well, before going any farther, 
to describe the construction of the coil with 
which these experiments and many others 
can be performed. In order to withstand the 
heat generated it is best to wind the coil on 
a glass cylinder ; in the writer's equipment 
this is a straight bottle, two inches in diam- 
eter and about ten inches in length. 

The coil consists of about 125 turns of 
No. 26 D.C.C. wire wound on the bottle, al- 
lowing about six or eight inches for the 
free ends. The last few turns on each end 
of the coil are wrapped with adhesive tape 

to keep the wire from unwinding. The up- 
per end of the coil wire is bent at an angle 
of 90° to the bottle, and the insulation is 
removed from about an inch or two of the 
wire's end. In order that no coronal dis- 
charge shall occur at the end of the wire, 
the end is bent around to form a small 
loop. 

The spinner is then prepared. A piece of 
bare No. 30 (or smaller) copper wire is 
looped in the center, so that it will fit snugly 
over the end of the coil's wire and yet spin 
freely. The ends of this spinner are then 
bent into the shape shown in Fig. 2A. The 
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Two methods of connecting the Moduloscope 
in a transmitting circuit. 

i 

length between the ends of the spinner after 
bending should be about 4 inches. The lower 
free end of the coil is then bent towards 
the middle of the coil, until it is approxi- 
mately 3 inches from the spinner, when the 
latter is in a vertical position. 

This little device has proved so handy to 
the writer that he advises its being mounted 
permanently. The closed end of the bottle 
may be fitted into a hole, about one inch 
deep, in a wooden block about eight inches 
square and 1% inches thick. This idea is 
shown in Fig. 2. The large copper coil 
shown (which is the coil A in Figs. lA and 
1B) is ordinarily of ribbon 3 -inch wide 

Fig. 3. Unrectified A.C. as it is Fig. 4. The A.C. has been rectified, Fig. 5. The rectified A.C. after it Fig. 6. The fully -filtered current is 

indicated by the Moduloscope. but not filtered. has been partially filtered. shown by a smooth band of light. 
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and wound to a diameter of 6 inches. If it 
is so desired, the ordinary antenna coil of 
the transmitter can be used when the mo- 
duloscope is being operated ; or a series of 
coils may be prepared with the same dimen- 
sions and characteristics as the antenna coils 
of the transmitter. 

When the moduloscope is being operated 
it need not be near the transmitter. Leads 
from the condensers (Fig. 1A) may be about 
three feet long. 

It might be mentioned here that a certain 
amount of precaution should be exercised 
when operating the moduloscope. The vol- 
tage generated in the coil (M, Fig. 1A) is 
somewhere between 25,000 and 30,000. This 
voltage is not dangerous, as the current is 
extremely small. It can he taken through 
the body without being felt, if a metal rod 
is held in the hand and the discharge al- 
lowed to jump to that. The rod dissipates 
the charge over a large area of the skin of 
the hand and no ill effects are experienced; 
which would not be the case, however, if 
the charge were allowed to jump to a fin- 
ger. Here the entire charge would be con- 
centrated at one point and a burn would 
result. 

WAVELENGTH TESTING 

One of the most useful purposes to which 
the moduloscope can be put is the testing 
of the wavelength of the transmitter. We 
will suppose that the ham wishes to work 
on some wave between 35 and 40 meters, 
say 37.5. He can prepare a standard -fre- 
quency inductance, such as described by the 
writer in the August issue of RADIO NEWS, 
for that wave; only, instead of winding it 
On a cardboard or bakelite form, he should 
follow the directions we have outlined here 
for building a moduloscope. 

If a spinner is put on the free end of 
the coil it will he possible to get a series 
of discharges when the transmitter is at the 
same frequency as the fundamental fre- 
quency of the standard coil. It must be 
realized, however, that care should be taken 
in preparing the coil; but the accurate 
checking of standard inductances is far from 

How Filtering 
ABETTER idea of the action of the 

filters," so essential in the operation 
of a radio receiver by current taken 

from the house -lighting socket, will be 
easily obtained from a hydraulic analogy. 
The illustration here explains the action, 
without taking into consideration the phases 
created in the generation of current by a 
dynamo; but this is a matter of detail only. 

Let us imagine a pump, as shown at the 
center of the illustration (Fig. 1), in which 

being difficult, as was explained in the 
fourth of this series of articles last month. 

Let us assume that we have made a coil 
which we are positive is of the correct in- 
ductance to resonate at our wave of 37.5 
meters. We have checked this coil with our 
calibrated wavemeter. We place this coil 
with its ends prepared, one with a spinner 
and the other bent up away from the an- 
tenna coil, A. The condensers of the trans- 
mitter are then varied very slowly ; i.e. the 
wavelength is changed, until the spinner 
starts rotating, thus indicating that the trans- 

The moduloscope may be mounted in a 
wooden base as shown in Fig. 2. In Fig. 2A 

is shown the spinner. 

mitter and the moduloscope are in reso- 
nance. These results can now be checked 
again by means of a wavemeter. 

For the sake of argument, suppose that 
we are not positive just how many turns 
should be put on this standard inductance 
for the wavelength on which we wish to 
transmit. We will suppose that the number 
is approximately 60. With the aid of a 
wavemeter we set the transmitter at the de- 
sired frequency and then vary the number 
,,f turns in the moduloscope coil. This is 

easily done by placing the lower free end 
upon the coil in different places, thus short - 
circuiting that number of turns from the 
bottom. The insulation need not be removed 
to perform this test, as the discharge will 
easily go through it. After eárefully trying 
the end on different turns, some point will 
be found where the spinner will start ro- 
tating, indicating resonance. If so desired, 
the end of the coil can be allowed to remain 
at that spot, or the superfluous turns of 
wire can be removed. 

Not only will the operator have an ex- 
cellent check on the frequency upon which 
he is working, but he will have a good idea 
of the condition of his plate supply, as 
shown by the type of discharge from the 
spinner. This can be learned by comparison 
with the illustrations (Figs. 3, 4, 5 and 6). 

TEST OF INSULATION 
Another series of interesting and instruc- 

tive experiments can be performed with a 
transmitter ; these showing the effect of 
moisture on losses in power and changes 
in wavelength. 

The moduloscope is set in operation and 
a dry object is brought near the upper end 
of the coil. There will be the slightest drop 
in the plate milliammeter and a slight slow- 
ing up of the spinner. If this same object 
(which we will assume to be a glass insul- 
lator) is moistened, there will be observed 
a sharp drop in the milliammeter and de- 
cided slowing of the moduloscope spinner, 
indicating a change of wavelength. 

A great many interesting experiments 
can be performed along these and similar 
lines by the aid of the moduloscope. If it 
is desired to make a coil that has many 
more turns on it (say 300) then the appar- 
atus can be used as a Tesla coil, which will 
give long high -frequency sparks, and can 
also be used for many interesting experi- 
ments. Insulation testing of glass, porce- 
lain, bakelite, etc., can be done with a high - 
frequency outfit ; and all this type of work 
is of a nature to teach the amateur some- 
thing and get him thinking along lines that 
are constructive -something needed today. 

Is Accomplished in Radio Power Supply 
a piston P is moving alternately up and 
down. If the pipes connecting the top and 
bottom of the pump cylinder offered no re- 
sistance to the flow of the liquid, the move- 
ment of the latter would be alternating; it 
would be forced first to one side of the 
piston, and then to the other, during every 
cycle of one stroke up and one stroke down. 

FLOW DIRECTED ONE WAY 
In the illustration, however, we have rep- 

resented at S and S1 valves which will per- 

mit the water to flow in but one direction. 
It must course through the system, as in- 
dicated by the arrows, to the water wheel B 
which it is driving, and then back into the 
pump at S -S1. In this illustration the valves 
represent rectifiers of electricity (whether 
chemical devices or vacuum tubes) which 
permit an alternating current to pass only 
while it is flowing in one direction, and 
block it whenever the positive and negative 

(Continued on /urge 280.1 

The hydraulic system shown at the right is Fig. 1. This simple analogy ates, by the conversion of reciprocatin motion into a steady, smooth cur - shows clearly how the electric A.C. power -supply unit in Fig. 2 (left) Oper- rent flow. 
Illustration adapted from "La Science et la Vie," Paris. 
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A REAL "HAM" CLUB 
AGOOD example of how radio ex- 

perimenters and amateurs in a com- 
munity may get together and form a 
club for the mutual exchange of 

ideas and knowledge is found in the Butte 
Radio Club of Butte, Montana. In this 
western city, a score of typical radio experi- 
menters formed a fraternal organization and 
proceeded to contribute apparatus for the es- 
tablishment of a club radio station and ex- 
perimental laboratory. The tangible result 
of their fine cooperation is shown here. 

The club room of the organization, a large, 
comfortable place in which the members can 
feel perfectly at home, contains, in addition 
to three receiving sets, a complete amateur 
transmitting outfit, which has been licensed 
by the Department of Commerce and which 
has the call letters 7NT. This station is well 
known to amateurs throughout the country. 
Here the individual members who are not 
fortunate enough to possess expensive appa- 
ratus of their own may use the common 
property of the club and may perform nu- 
merous experiments. Many radio clubs talk 
about building a club station and outfitting a 
small laboratory for experimental work, but 
few of them have actually put their ideas 
into action so completely- as the Butte Radio 
Club does. The finely- equipped club room of 
the latter organization should serve as a goal 
which other radio clubs should try to reach. 

An idea of the completeness of the instal- 
lation may be gained from a close examina- 
tion of the illustration shown below. On 
the top of the table, at the extreme left, are 
a power amplifier outfit. along with a special 
cone speaker, and a 150-volt Edison "B" bat- 
tery, a heavy storage "A" battery, and a 
charger for the "B" battery. On the shelf, 
placed between the legs of the table, is a 
charger for the "A" battery. The middle 
table, which is the largest of the three shown, 
holds the following apparatus: A Hammar- 
lund- Roberts receiver for broadcast waves, 
a Reinartz receiver for long waves, a 50- 
watt short -wave transmitter, a short -wave 
wavemeter and a Reinartz short -wave re- 
ceiver. On the floor, beneath the table, are a 
1,000 -volt transformer and a chemical recti- 

fier, wl;.ich supply the plate voltage for the 
transmitter. The small table on the extreme 
right is the operating one, and serves also 
as a desk for the secretary. 

The group photograph shows the officers 
and some of the members of the Butte 

connected with the Anaconda Copper Mining 
Company, in the capacity of group superin- 
tendent of zinc mines. He is a member of 
the Montana Society of Engineers and of 
the American Institute of Mining and Metal- 
lurgical Engineers. 

Officers and members of the Butte Radio Club in their meeting room. 

Radio Club. Seated in the center, and hold- 
ing a copy of RADIO NEWS, is Judge William 
E. Carroll, the president. To his right are 
Carl J. Trauerman, publicity director, and 
E. D. Lomas, assistant publicity director. To 
the Judge's left are Moses E. Cooper, sec- 
retary : John R. Bartlett, vice- president and 
chairman of the program committee, and Dan 
Georgevich, chairman of the entertainment 
committee. Judge Carroll, a graduate of the 
University of Michigan, has been practicing 
law in Butte for thirty -two years and for 
the last six years has been judge of the Dis- 
trict Court. Mr. Bartlett is also a graduate 
of the University of Michigan and has been 

Splendid equipment with which the Butte Radio Club works and plays. 

The other officers are likewise successful 
business men and engineers who have adopted 
radio as an extremely interesting and divert- 
ing pastime. Mr. Cooper, for instance, was in 
the Signal Corps of the United States Army 
during the Spanish -American war an 1 served 
as an observer for the government during the 
World War. Mr. Trauerman is a mining 
engineer, a broker, and also editor of the 
Montana Natural Resource Bulletin. 

(RADIO NEWS invites the secretaries of 
radio clubs to send in descriptions of the 
activities of their bodies, along with photo- 
graphs of their club rooms and stations. If 
the material is interests" r and contains sug- 
gestions and ideas that other clubs may apply 
to good advantage. it will be published.) 

RECORDS ACROSS THE PACIFIC " 
1111 

ELLO, Hawaii! How are ye? This 
is 7XF at Seattle in the `Charmed 

Land,'" says Neil Brown, station operator 
at 7XF, experimental station at Seattle. "I 
am using only a 100 -watt transmitter with 
Simpson- circuit arrangement. Do you hear 
me?" 

"I hear you clearly and I like your voice" 
says OH -6ACG, replying in code from 
Honolulu across nearly 3,000 miles of the 
Pacific. 

Thus it goes between Seattle and Hawaii 
since their recent establishing of communi- 
cation by wireless telephone and code. Some 
half -dozen stations in the islands are par- 
ticipating in these experiments and wonder- 
ful results are being attained, even in spite 
of some very severe cyclonic storms which 
have been sweeping the sea near the islands. 

7XF, which sends on 38 meters, is located 
at the water's edge on the Grand Trunk 
Pacific dock: with two 75 -foot masts on the 
roof and antenna 150 feet above the water. 

(Continued on pape 290) 
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Working on Seven -foot Waves 
A Description of German Experiments Using a Frequency of 141,400 Kilocycles 

By H. E. HOLLMAN and H. PETERS 
INVESTIGATIONS of high -frequency 

transmission, on waves as short as 2.12 
meters, are now being carried on in the 
Physical Institute of the Technical 

High School of Darmstadt, Germany. Be- 
cause the transmitters used in this research 
work are of rather simple -if unusual-con- 
struction, this general description of them 
will undoubtedly interest amateur experi- 
menters and students of radio. 

A short -wave set, designed to operate on 
the band between 10 and 20 meters, is pic- 
tured in Fig. 1. Two German tubes, of a 
model known as "RS5," are employed in 
the circuit (Fig. 2.) The components of 
this transmitter are few, consisting merely 
of a heavy copper ring about ten inches in 
diameter, a single variable condenser, CV, 
two small fixed condensers, C, and three 
radio - frequency chokes, RFC. Plate volt- 
age is obtained from a D.C. motor generator, 
and filament and grid voltages from storage 
batteries. 

DESIGN OF TRANSMITTERS 
The oscillating circuit is of a balanced 

current, they permit the "C" battery to bias 
the grids of the tubes properly, and at the 
same time they prevent a short circuit, to the 
filament, of the R. F. energy produced in the 
oscillatory circuit. 

The frequency of oscillation (and hence 
the length of the radiated wave) is deter- 
mined by the inductance value of the single 
copper ring and the capacity of the variable 
condenser, CV, across which it is connected. 

The plate voltage is impressed on the 
transmitter at the neutral point of the copper 
ring (the exact top), through an open spiral 
of wire which acts as an R.F. choke and 
prevents the R.F. energy from surging back 
through the generator and milliameter, MA. 
The "RS5" tubes used in this transmitter 
draw about 100 milliamperes at a plate poten- 
tial of 1500 volts; this represents a load of 
1:0 watts. 

A 7.05 -METER TRANSMITTER 
Another interesting laboratory transmitter, 

which works on a wave of 7.05 meters, and 
is used principally for the study of wave- 
progress through the atmosphere, is shown 

2;1 

in Fig. 3. It employs two "RS228" tubes, 
which operate at a plate voltage of 220. 

This transmitter is set up according to the 
diagram of Fig. 4. There are two copper 
rings, connected in the grid and plate circuits 
and tapped at their neutral points to forni 
a double oscillating circuit. The inner (plate) 
ring is a piece of stiff copper tubing, the 
outer one (grid) of heavy wire curved into a 
circle an inch greater in diameter. As can 
he observed from the illustration, the rings 
are separated by three insulating studs, 
placed about 120 degrees apart. They ter- 
minate at a rubber mounting- stand, the ends 
of the inner ring going directly to the ter- 
minals of the variable condenser, CV, and 
the ends of the other to the grid pins on the 
tubes. The latter protrude from the sicles of 
the mounting frame holding the condenser 
and rings; in this position they permit the 
use of extremely short connections. 

The grid and plate voltages are applied 
through loose spirals of wire, which act as 
R.F. chokes. These coils are plainly visible 
in Fig. 3. 

The plate circuit fixes the wavelength of 
(Continued on pate 256) 

Fig. 6, at the left, shows 
a transmitter which is 
designed for operation 
on 2.12 meters. The cir- 
cuit diagram for this set 
is given in Fig. 7, found 

on page 256. 

Fig. 5, at the left. shows the 
antenna system, the horizon- 
tal portion being telescopic, 
for use on different frequen- 
cies. The transmitter is in 

the cupola. 

Fig. 3, below, is a trans- 
mitter designed to operate 
on 7.05 meters. The circuit 
diagram, Fig. 4, will be 

found on page 256. 

type, as can be seen from Fig. 2. The 
plate -to -grid feed -hack coupling necessary 
for the production of oscillations is ob- 
tained by the cross -connection of the con - 
dtnsers C. These are mounted on the 
,vooden framework of the transmitter, be- 
tween the two tubes and just below the 
ends of the copper ring. 

The two choke coils in the grid lead- t. 
the "C" battery are mounted on the h,rt- 
to:n of the framework, between the bases 

f the tubes. They consist of 300 turns of 
fine wire (about No. 26) on a rubber 
core one inch in diameter. Possessing a 
low resistance to direct current and high 
resistance (or, more properly, "impe- 
dance") to high -frequency alternating 

Fig. 1. Above is shown the short -wa "m 
transmitter for operation on wavelengt, s 

between 10 and 20 meters. See Fig. 2 for 
its circuit diagram. 
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THE "SULFOTRON" RECTIFYING 
VALVE 

AMERIAMERICAN radio fans who have been CAN 
the development of heavy - 

duty rectifying devices for supplying "A" 
power to receiving tubes from the house - 
lighting circuit may be interested in the "Sul - 
fotron," a new invention of Lucien Lévy, the 
prominent French radio engineer. It is an 
electro- chemical rectifier and takes the form 
of a snub -nosed cartridge, about an inch in 
diameter and three inches long. It passes a 
current of one ampere, and thus is capable 
of supplying enough current to operate four 
standard %- ampere tubes in parallel. Parallel 
connection of two or more such rectifiers, 
in suitable circuits, obviously will furnish 
heavier currents for sets employing a greater 
number of tubes. 

CONSTRUCTION 

This "valve" is made of a hollow body of 
aluminum, fitted at the bottom with a stand- 
ard screw -type lamp base. The lower end, 
where the base is attached, is sealed by an 
insulating screw stopper. The upper portion, 
which is threaded on the outside, is covered 
by an aluminum cap which makes the device 
look like a small shell or projectile. 

The bottom stopper is pierced by an alu- 
minum rod which enters vertically into the 
cylindrical cavity in the body. The upper 
end of this rod bears against the end of a 
similar pencil of copper, which is centered 
in a bar of aluminum passing through a hole 
drilled in the vertical axis of the hood. By 
means of a coiled spring, the facing ends of 
the aluminum and copper rods are kept press- 
ing against each other in the interior of the 
valve. 

( See accompanying cross -sectional draw- 
ing.) 

The hollow portion of the cylindrical valve 
is filled with a sulphurous liquid, which is 
confined to this chamber by an India -rubber 
washer, fitting between the joint made by 
he cap and the body. The entire valve is 
urther protected by an outer hood which 

covers the whole assembly. 
The sulphurous liquid is a specially pre- 

pared solution of ammonium sulphide. In 
the sulphurous atmosphere which this chem- 
ical creates, the copper rod soon becomes 
covered with a conductive coating of copper 
sulphide. 

ACTION OF THE VALVE 

When the copper is the anode (positive) 
it takes up more sulphur, and the current 

ALUMINUM CAP 

WASHERS TO 

SECURE SPRING - 

SOFT RUBBER-- - 
DIAPHRAGM 

EDISON BASE - 

INSULATING ---- 
SCREW STOPPER 

-- SUPPORT OF 
COPPER ROD 

"SPRING 

-COPPER ROD 

-BODY OF VALVE 

---ALUMINUM 
ROD 

SULPHUROUS 
LIQUID 

The internal construction of the "Sulfotron" 
rectifying tube, showing the location of the 

various parts, as explained in the text. 

encounters only a negligible resistance in 
passing through the valve. The contrary is 
the case when the aluminum becomes the 
anode, for an insulating film of aluminum 
sulphide forms around it. Under these con- 
ditions (and we must remember that the 
electric currents traverse the surface of the 
conductors) it will be seen that the valve 
favors the copper -to- aluminum path, while 
on the other hand, the aluminum -to- copper 
path presents an almost infinite resistance. 

What is especially surprising is that the 
physico -chemical phenomena which come into 
play can be produced in synchronism with 
the frequency of the alternating current 
which is being rectified, at the rate of 120 
times a second (for a frequency of 60 
cycles). 

This shows very clearly that we are deal- 
ing with phenomena of a physical, or more 
precisely of an electronic nature. It is im- 
possible that at each change of polarity of 
the metal pencils, a chemical reaction of the 
two bars, in the proper sense of the word, 
should take place. The chemical phase of 
the phenomena indicated by the existence of 
a sulphurous atmosphere must be taken as a 
role of pure catalysis -a simple surface ac- 
tion. However all this may be, the rectify- 
ing action is absolutely perfect. 

The sulfotron valve rectifies a current of 
the order of one ampere, with a very trifling 
fall of interior potential. Its efficiency is 
rated at 80% to 90 %. The life of this recti- 
fier is about 300 hours. The device can be 
renewed after this length of service, how- 
ever, by the simple replacement of the solu- 
tion and the rods. -René Brocard. 

A STABLE RADIO- FREQUENCY 
AMPLIFIER 

THE R. E. Manufacturing Co. and B. 
Phelps describe in a British patent a 

form of stable radio -frequency amplifier 

A 

LI 

L3 L4 

L2 _ I t 
A 

R 

11111111111 

The circuit diagram of the new R. F. 
amplifier. 

which is stabilized by coupling back a cer- 
tain proportion of the potentials produced in 
a plate circuit into a grid circuit by means 
of a resistor. The inductance Ll is 
coupled to a closed grid circuit comprising 
an inductance L2 tuned by a variable con- 
denser Cl. The plate circuit contains the 
primary winding of a radio- frequency trans- 
former L3, the secondary L4 being tuned 
by a condenser C2. The amplified potentials 
produced across this circuit are rectified by 
a crystal detector D in series with the usual 
phones T. Instead of connecting the nega- 
tive pole of the "B" battery and the lower 
end of the grid circuit directly to the fila- 

ment, connection is made through a resist- 
ance R. 

Since this resistance is included in the 
plate circuit, a portion of the potentials oc- 
curring in the plate circuit will be pro- 
duced across it. But as this resistance is in 
the grid circuit of the tube as well, the same 
potential will be applied to the grid. But 
it must be remembered that the voltages 
occurring in the plate circuit are of oppo- 
site phase to those in the grid circuit which 
cause the production of the potentials in the 
plate circuit. Hence the function of the re- 
sistance will be to lower materially the over- 
all amplification of the tube. 

Thus, supposing there is sufficient stray 
inter -electrode coupling, or stray magnetic 
coupling, to cause the tube normally to gen- 
erate continuous oscillations ; by suitably ad- 
justing the value of this resistance it is 
possible to introduce into the grid circuit 
voltages which will counteract those tend- 
ing to maintain the generation of oscilla - 
tions.- 1f'iain less II'orid, London. 

A RESILIENT TUBE SOCKET 

L 

O 
A 

This socket is of 
resilient rubber in 
the form shown to 
give low losses 
and freedom from microphonic 
noises. The metal 
lugs at L make 
contact with the 

tube. 

IN the invention of Charles Jeffrey Layne, 
of Charlton, London (British patent 268.- 

118) a tube socket is moulded of rubber or 
similar insulating and resilient material in 
cruciform shape. As shown in the diagram, 
the socket has a hole for the securing screw 
through the junction of the arms A, and the 
tube prongs fit into other holes located at or 
near the ends of the arms. The ends of the 
arms are slotted in a plane parallel to the 
upper and lower surfaces of the holder, to 
communicate with the socket holes, and 
metal lugs L are fitted as shown. The lugs 
are bored to allow the contacts to pass 
through them. These are either screwed or 
are a driving fit; so that when the prongs 
are fitted into place they are held securely 
by the lugs. The outer ends of the lugs are 
provided with terminal screws, and the cen- 
tral screw hole is surrounded by a projection 
to space the main part of the socket from 
the panel and thus give greater resiliency in 
mounting.- 11. irciess Trader, London. 

RADIOACTIVE BATTERIES 
AN English experimenter has been suc- 

cessful, The Broadcaster (London) 
states, in producing a high -voltage dry bat- 
tery whose efficiency is materially increased 
by the use of layers of radioactive material 
between the plates. It does not appear that 
the article has reached a commercial stage, 
nor what the cost of its construction may 
be ; though its life is stated to be long. 
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A New System of R. F. Amplification 
A Description of a Set which Gives Equal Amplification Over the 200 -500 Meter Band 

, 

ONE of the most interesting cir- 
cuits that has lately been 

brought to our attention is de- 
scribed in the accompanying article. 
This circuit was developed by the 
author, who has written for pre- 
vious issues of RADIO NEWS 
several articles describing some of 
his other inventions. In this re- 
ceiver the radio -frequency amplifier 
is so designed that it gives equal 
amplification over the entire broad- 
cast waveband, and the audio -fre- 
quency amplifier provides excellent 
amplification without distortion. In 
a forthcoming issue of RADIO 
NEWS, an article giving complete 
data for the construction of this set 
will appear. -Editor. 

THE receiver described in this article 
is the result of an attempt to take the 
fundamental vacuum -tube circuits as 
they are given to us -for it is clear 

that all such circuits possess similar charac- 
teristics -and try to get the most out of 
them. The value of the vacuum -tube cir- 
cuits in radio receivers is, it is well known, 
greatly enhanced by the employment of re- 
generation; but, in most of the receivers 
thus far developed, it has not been possible 
to utilize this effect to a uniform degree 
over the whole range of frequencies to be 
received. 

For instance, in many receivers where re- 
generation is employed, and where adjust- 
ments are so made that oscillations will not 
be established in the circuits, great sensi- 
tivity results when the receiver is tuned to 
the higher frequencies, but it becomes com- 
paratively dead when tuned to the lower 
frequencies. In other receivers, where spe- 
cial methods have been employed to suppress 
oscillations, other than the usual "losser" 
methods, just the reverse has occurred. 

REGENERATION CONTROL 
The first distinctive feature of this circuit 

is embodied in the radio -frequency amplifier, 
so we will discuss this feature first. Re- 
generation is obtained in vacuum -tube cir- 
cuits in two ways, and it is by the combina- 
tion of these two methods that a uniform 
degree of regeneration is obtained in this 
circuit. The first of these methods is that 
of allowing feed -hack from the plate to the 
grid circuit through the inter -electrode ca- 
pacities within the tubes. The other method 
is that of allowing feed -back of power 
through the coupling between a tickler coil 
and the tuning coil in the grid circuit. 

The fundamental arrangement of the cir- 
cuit is shown in Fig. 1. 

L1 is the tuning coil; connected and 
coupled inductively to it is another coil, con- 
nected also through a blocking condenser 
Cl and radio -frequency choke coil RFC to 
the plate circuit of the tube. This is the 
portion L2 of the coil. In the plate circuit 
of the tube we have the usual inductance 
(L3) for coupling this stage to the one fol- 
lowing. It will be noted that a variable 
resistance, R, is connected in series wita the 
"B" battery. This resistance plays a very 
important part in the adjustment of the re- 
ceiver. 

Now, let us analyze the operation of this 
radio -frequency amplifier and, at the same 
time, learn the method used in making the 
necessary adjustments for stability and uni- 
form sensitivity. Let us suppose that the 

By F. A. JEWELL 

condenser C is tuned to a high wavelength, 
say 500 meters. But first let it be understood 
that, if the radio - frequency choke coil is 
short- circuited, the system will oscillate con- 
tinuously over the whole range of frequen- 
cies to be received. 

Now, when the condenser is tuned to the 
longer wavelengths, or the lower frequen- 
cies, the feed -back from the plate to the 
grid circuit is less than it is when tuned to 
the shorter wavelengths, or higher frequen- 
cies. So when C is adjusted to say, 500 
meters, if the resistance R is increased 
gradually, a point will be found at which 
oscillations begin. Let us note the value of 
the resistor R at this point. Since R acts 
as a partial short -circuit around the feed- 
back coil, L2, by increasing this resistance 
it is made less of a short circuit. Or, take 
another way of looking at the matter ; there 
are two paths in the plate circuit over which 
the feed -back current may flow. One of 
these paths is through RFC and the con - 
denser Cl, and then to the coil L2; and the 
other path is through the resistance R di- 
rectly to the filament. The feed -back cur- 
rent through R produces regeneration mainly 
through the tube capacity. At long wave- 
lengths, the feed -back through the tube is 
very small, so that it has little influence on 
the regeneration; but by increasing R the 

FIG. I 

The fundamental circuit diagram of the R.F. 
stage which is the heart of the set. 

potential of the point a is increased with 
respect to that of the point b. Thus feed - 
hack current is forced to flow through RFC 
and into the tickler coil, L2. So, on the 
longer wavelengths, the lack of feed -back 
through the tube is compensated by tickler 
feed -back in L2. 

Now let us tune the condenser C to a 
short wavelength, say 250 meters. At the 
short wavelengths, or higher frequencies, the 
feed -back through the tube is comparatively 
strong ; but, with the resistance R set at a 
high value, this current is not able to pass 
through R and produce the regeneration 
which we want. Só when C is tuned to the 
shorter wavelengths, the resistance R is de- 
creased gradually until oscillations begin 

SINGLE CONTROL DETECTOR 

00025 inf. 7 R.F.C. 

roll 
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again and the setting of R is again marked. 
The happy medium between the two va,oes 
of the resistance R is obviously about hal f 
way between the two marks, so that, at that 
point, the regenerative effect will be very 
uniform over the whole frequency range. 

DETERMINING CORRECT INDUCTANCE 

The action of the circuit depends very 
strongly upon the value of the choke coil 
RFC. Suppose we start making our adjust- 
ments with a very large choke coil in the 
circuit. It may not be possible to make the 
circuit oscillate on the longer wavelengths 
(by increasing R) when the choke is too 
large, because it will keep the feed -back cur- 
rent out of the tickler coil. But let us 
gradually reduce the inductance of the choke 
in steps; at each step making the adjust- 
ments described above. 

\Vhen the choke has been reduced suffi- 
ciently, it will he possible to make the circuit 
oscillate at the longer wavelengths. At the 
same time the tendency to oscillate will be 
also weak on the short wavelengths; for. 
in order to create oscillations on the long 
wavelengths, we have to increase R so much 
that little feed -back is permitted through 
the tube capacity. 

But, as we reduce the R.F. choke more 
and more, it will be found that it becomes 
easier and easier to create oscillations at 
both the high and low ends of the frequency 
range. At each step, as we reduce the R.F. 
choke, the distance between the two points 
on the resistor at which oscillations are 
produced becomes shorter and shorter. In 
other words, we increase R, when tuned to 
the long wavelengths. until oscillations begin, 
and make a mark on the resistor. Then 
we tune to the short wavelengths and de- 
crease R until oscillations begin. and maki 
another mark. The distance between these 
two marks becomes smaller and smaller as 
the R.F. choke is made smaller and smaller. 

Finally, when the choke is made small 
enough, the two points come together ; and 
just before this condition is obtained we 
have the R.F. amplifier working at its best. 
The regeneration, and hence the R.F. ampli- 
fication. is the greatest possible over the 
whole scale, and the amplifier operates just 
on the verge of oscillation. 

Obviously, there is no sense in making the 
choke any smaller than the critical value. 
If we were to do so, we would find that the 
two regions of oscillation would overlap. 
and it would not be possible to make any 
satisfactory adjustment of the receiver. The 
success of the receiver depends upon the 
values of the different parts -of the R.F. 
choke, the blocking condenser, the resistor. 
and the number of turns on the coils. If 
the set builder were to start out to design 
a receiver of this type, it might take quite 
a long time before the happiest combination 

(Continued on rage 272) 
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The complete circuit diagram of the author's receiver. 
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Rectifying with Metallic Defectors 
A Resume of Experiments Using Unusual Forms of Non -Crystal Rectifiers 

THE detection of electro- magnetic 
waves can be carried out through the 
means of a contact between two 
metals separated by a very thin 

dielectric; provided the thinness of the 
dielectric can be kept sufficiently constant 
by placing insulating particles between the 
two metals. It is possible to solve this 
problem of detection in another way, and 
in this article is described an apparatus 
which has served the writer for rectifying 
radio waves by means of metals placed in 
direct contact with each other. 

The first experiments were made with the 
highly resistant contact between a spherical 
surface and a plane. The principle of the 
apparatus, shown in Fig. 1, is very simple. 
A conducting sphere is balanced on three 
points a, b and c, the last movable. The 
sphere was a chrome -steel ball -bearing 50.8 
nini. (2 inches) in diameter and weighing 
535 gms. (17 ounces). The insulating 
(bone) points were 1.5 mm. (1/16 -inch) 
in height and imbedded in the brass plate P, 
which is shaped as illustrated. By means 

01 the screw V, moved by the gear r mesh- 
ing with another gear R, the plate E, carry- 
ing the point c, can be moved very minute 
distances. Calculations show that, under 
these conditions. a displacement of 1 -mm. 
( 1/25 inch) of any point on the circum- 

ference of the wheel M, produces a variation 
in distance of the two conductors (one the 
sphere and the other the plate) which is in 
the order of .000001 -cm. (1/2,500,000- inch). 

TESTS WITH VARIOUS METALS 

Later this apparatus was modified by at- 
taching flat springs to the plate P, so that 
plates of different metals could be substi- 
tuted below the sphere. The bone points 
were also discarded and grooves containing 
tempered small, flat spring strips were pro- 
vided to receive small rods of quartz or 
glass, indicated at a and b in Fig. 2. The 
advantage of this arrangement was that it 
enabled us to vary the size of the triangle 
a -b -c, and also the thickness of the wedges 
inserted. Under such conditions, the possi- 
ble variation in the size of spheres is not 
restricted within such small limits. The ex- 
periments can be varied by using balls, of 
the same size, which have been electroplated 
with gold, copper, or nickel.. 

Another method of experimenting with the 
sphere- and -plane detector consists of corn- 
pressing an insulating ring a (Fig. 3) be- 
tween the spheres and the plate inn, by 
means of the screw V. The action of the 

The apparatus for conducting rectifying ex- 
periments between a spherical surface and a 
plane. By means of the wheel M, as explained 
in the text, the distance between the sphere 
and plate can be regulated to less than a 

millionth of an inch. 

*Faculty of Sciences, Lille University, France. 

M 

By Prof. H. PELABON* 
apparatus 
sketch. 

Detection by two spheres in contact can 
be carried out quite easily by means of 
the apparatus shown in Fig. 4. The sphere 
B is suspended from the screw by means 
of a thin copper wire b; the distance between 
the two spheres A and B can be varied by 
adjusting V. The wire a, soldered to A, 
passes through an eye R, and is then at- 
tached to the terminal M. The terminal N 

is in electrical contact with the screw. 

can be clearly seen from the 

RESULTS OF TESTS 

Fig. 5 is a schematic diagram of the 
hook -up used in these experiments. 

FIG. 2 
A modification of the plate, E, in Fig. 1; 
showing quartz or glass strips at a, b and c 

instead of points. 

In the tests with sphere and plane of 
the same metal, a steel ball- bearing was 
placed upon the three points a, b, c, of the 
steel plate P (Fig. 1). When the sphere 
was brought nearer to P a buzzing persisted 
as long as the distance of the two con- 
ductors exceeded a certain limit, which will 
be called D. As soon as this limit was 
reached it was possible to pick -up radio 
transmission. The intensity of the signal 
passed through a maximum and then de- 
creased ; reaching complete silence when the 
conductors were at a very small distance d 
from each other. The thickness of the zone 
of detection is then D -d. From numerous 
experiments it seems that this quantity, 
D-d, is in the order of .000001 -cm. 
(1/2,500,000- inch). This system of detection 
is quite stable, giving very good results. 

On substituting for the steel ball -bear- 
ing, gilded, silver -plated and other spheres 
and depositing on the plate P films of corre- 
sponding metals, detection could always be 
produced; but with varying stability. Silver, 
gold and nickel act in practically the same 
manner ; but with them detection is attained 
with more difficulty than with steel. Cop- 
per, used in the same way, is a very poor 
detector. 

In all cases the direction of the current 
is from plate to sphere. It is possible to 
vary the intensity of the sound received, 
through establishing a difference of poten- 
tial between the two electrodes by means of 
a potentiometer. If this difference of poten- 
tial is of the same polarity as that which 
corresponds to the rectified current, the 
loudness of the sound is materially in- 
creased ; if it is of opposite polarity, the 
intensity is diminished. 

In this last case, if the potential differ- 
ence given by the potentiometer increases 
in value, the intensity of the sound be- 
comes practically zero for a certain value, 
V ; then we hear signals again with increas- 

ing intensity as the potential difference con- 
tinues to increase. It is impossible in either 
case to exceed the limit without hear,nng a 
continuous buzzing. The value V, which 
gives silence, is in the order of 1 /100 -volt. 

BETWEEN DIFFERENT METALS 

When the sphere and plane are of dif- 
ferent metals, and using the apparatus 
shown in Fig. 2, the direction of the cur- 
rent after rectification is from sphere to 
metal, which is the opposite of the results 
quoted above. The metals used which gave 
good reception are lead, tin, aluminum, cad- 
mium, platinum and palladium; metals 
which gave unstable reception are gold, sil- 
ver, zinc and copper. In each case a steel 
sphere was used. 

In the case of rectification between two 
spheres with the apparatus shown in Fig. 
4, if the spheres are of the same material 
and if they vary in diameter, the current 
usually goes from the larger to the smaller. 
When the spheres are of different metals the 
rectified current goes in the same direc- 
tion, if thermoelectric coupling gives the 
same polarity; but, in the contrary case, 
the direction is very uncertain. As in the 
preceding experiments, it is possible to con- 
trol to a certain degree the intensity of the 
sound, by using an auxiliary electromotive 
force. 

When the spheres are of the same diam- 
eter and the same material, the system is 
then symmetrical, at least in appearance. 
With two steel balls 3 cm. (1 1/5 inches ) 

in diameter suspended as in Fig. 4, broad- 
cast signals from the Eiffel Tower were 
received very distinctly. A similar result 
was obtained on the same day by M. Cuyrel, 
of Bordeaux, with two identical gold rings. 
However, although these two spheres ap- 
pear to be identical, they may not be really 
so. For instance, the adjacent surfaces may 
have somewhat different radii of curvature, 
and the composition of the steel may not 
be absolutely the same in both cases. 

The writer has succeeded, nevertheless, 
many times in producing a symmetrical de- 
tector by placing one of the balls on top 
of the other and in varying the points of 
contact by rotating the lower sphere in its 
support. This condition is characterized by 

V 

FIG.3 
Another piece of apparatus for determining the 
rectifying action between a sphere and a 
plane surface. The section a is a ring of elas- 

tic material. 
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the fact that there is no sound as long as 
each conductor has the same potential value; 
but there is a response as soon as a differ- 
ence of potential in either direction exists 
between the two spheres. 

A METAL'S ATMOSPHERE 

Before going any farther, it might be in- 
teresting to explain the mechanism of de- 
tection. It is due to a passage of electrons 
from one of the conductors to the other; 
a passage which is easier in one direction 
than in the other. In the electronic theory 
of metals it is premised that a metallic 
body contains, per unit of volume, free elec- 
trons of a number which depends on the 
nature of the metal. These electrons act like 
the molecules of a gas; that is to say, they 
are characterized by irregular movements in 
every direction, and their mean velocity is 
very high because their mass is very small. 

Suppose that a metal A at some particu- 
lar temperature contains Na electrons per 

Na 

A 

FIG. 6 

Nb 

B 

An illustration depicting the "electronic at- 
mosphere" surrounding two surfaces used in 
these experiments. The distances, however, 

are almost unimaginably small. 

unit of volume ; let us consider what occurs 
nt its surface. Some electrons escape; but, 
as their departure creates a field of force 
which draws them back, they cannot travel 
far. Most of them return after having 
traversed a distance d, which depends upon 

the temperature. There exists, therefore, 
over the whole surface of A an "atmos- 
phere," composed of electrons whose density 

111 
FIG. 5 

Diagram of the simple circuit which was em- 
ployed in these experiments. 

is a maximum at this distance d. This 
density should evidently be greater in pro- 
portion as the number of free electrons Na is 
increased. Physicists agree in attributing a 
thickness in the order of .000001 -cm. 
(1/2,500,000 -inch) to this layer. 

For a different metal B similar conclu- 
sions can be reached, to show that its sur- 
face should be covered by an electronic 
layer of the same thickness but of different 
density. This is true because the second 
metal B contains, per unit of volume, a 
number Nb of free electrons which differs 
from Na. Now, let us suppose that these 
two metals are arranged as shown in Fig. 
6, their plane surfaces facing each other 
and parallel, and that the di'.:nce between 
them is gradually diminished. An instant 
will come when the electronic layers in mo- 
tion will touch each other and then, in the 
writer's opinion, detection becomes possible. 
Everything goes on as in a vacuum tube, 
with this exception ; in the vacuum tube the 
atmosphere of electrons must be driven away 
from the filament by raising its temperature. 
The main difficulty in the case of the two 
spheres is to maintain a constant distance 
between the two conductors, but this problem 
has been solved. 

If the comparison of the metallic detector 
and the vacuum tube can be sustained, it 
should be possible to find the direction of 
the rectifying current. This current should 
go from the conductor which is poorest in 

free electrons toward the one which pos- 
sesses the most ; at least if the facing sur- 
faces are planes. 

It is impossible to ascertain any numerical 
values for Na and Nb. However, the elec- 
tron theory leads to a formula which gives 
the latio of these two numbers as a func- 
tion of the thermoelectric en: f of a couple 
formed by the metals under consideration. 
The ratio of the numbers of free electrons 
also varies with the specific conductivities 
of the two metals. If we consider, for a 
given temperature, the length of the free 
mean path traversed by the electrons to be 
independent of the nature of the metals, we 
will find that the ratio of the two conductiv- 
ities is equal to the ratio of the numbers of 
free electrons in an equal volume of each 
metal. 

If we consider the active surface of the 
sphere used in our first experiment as a 
plane, it will be found that the experimental 

1R 

a 

FIG.4 
The apparatus used to bring together two 
spherical surfaces for these detector experi- 

ments. 

results are sufficiently in accord with the 
theoretical conclusions ; at least when we 
are dealing with bimetallic couples which 
have an appreciable thermoelectric entf. 

(Adapted, with illustrations, from "L'Onde Elcc- 
triytte," Paris.) 

Obtaining Accurate Voltage Readings 
Use of a Current -Flow Meter in Testing Batteries 

ACOMMON statement of the radio 
fan is that his batteries are deliver- 
ing full voltage. How dóes he 
know? He tested them with a 

voltmeter and that read 45 volts ; so he 
thinks they must be "up." Yet his set and 
tubes may be out of order and he assures 
,he service man that his aerial and ground 
are intact -well soldered and insulated. 
What, then, is the real cause of this fan's 
grief ? His batteries! 

There is a law of electricity which states 
that when there is no current through a 
device, "its electromotive force (voltage), 
and terminal potential difference are nu- 
merically equal." (Pender, -"Electrical and 
Magnetic Circuits). This means that the 
electromotive force (etnf) delivered de- 
pends upon the amount of current flowing 
through the device -be it a battery or other 
form of "electrical pump." 

EFFECT OF LOAD 

If the current flow through the device is 
almost zero, the entf and the voltage - 
drop across its terminals will be equal. If, 
on the other hand, a load -drawing current 
is thrown across the electrical pump, the 
enzf delivery will be found to differ very 
much from the voltage drop, across the 
terminals of the pump, in very many cases. 

Mi.. is illustrated by a concrete example. 

By G. F. WALKER 

In this case, a laboratory potentiometer was 
used. This instrument measures the voltage 
drop across the terminals of an electrical 
pump when no current is flowing through 
that device. This arrangement is shown in 
Fig. 1. A is a standard cell which delivers 
a constant open- circuit voltage of 1.0183. Al 

AI 

ipl 
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FIG. 2 
Pa 

Fig. 2 shows the voltage on load. 
Two methods of making voltage measurements. 

is a cell of unknown circuit voltage which 
may be substituted for A. Rl is a pro- 
tective resistance which may be cut out 
when making fine adjustments, where cur- 
rent flow is almost zero. B is a battery 
of somewhat higher voltage than A. The 
current delivery of B is regulated by R2. 
G is a sensitive galvanometer or current - 
flow indicator, capable of detecting currents 
measured in microamperes. W is a wire 
of known resistance, along which a sliding 
contact P moves. 

In operation, the slider P may be moved 
along W until G shows no deflection; or 
P may be set at a given point while R2 is 
regulated until G shows no deflection. In 
either case, the current flow from "A -" to 
P is exactly equal and opposite to the cur- 
rent flow from "B -" to P, and the voltage 
drop from "O" to "P" is exactly 1.0183 volts. 
Now an unknown cell Al is substituted for 
A, and the slider P is moved until G does 
not deflect. The ratio between the original 
settings of P and the new settings, multiplied 
by the voltage of the standard cell, gives 
the open- circuit voltage of the unknown cell. 
There is no current flow in the circuit. 

DECEPTIVE VOLTAGE READINGS 

On this instrument, a 1.5 -volt cell was 
measured and the open- circuit voltage was 

(Continued on page 289) 
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TOURING WITH PORTABLE SETS 
IN GREAT BRITAIN 

Editor, RADIO NEWS : 

With reference to your letter of May 6, I 
am directed by the Commissioners of Cus- 
toms and Excise to inform you that a person 
resident abroad who intends to make a tem- 
porary visit to this country and who brings 
with him a portable wireless receiver in 
baggage for his own use would be allowed to 
import the receiver on deposit of duty for 
refund on re- exportation within six months 
or, in certain circumstances, without payment 
of duty. All articles liable to duty should, 
of course, be properly declared and produced 
to the customs and excise officers at the port 
of importation. 

I am, Sir, Your obedient Servant, 
R. D. DAVIS, 

O_{ -Ice of The Secretary, Custom House, 
London, E. C. 3., England. 

RADIO IN JAPAN 
Editor, RADIO NEWS : 

To my note which you published in the 
April, 1926, issue of RADIO NEWS (page 
1448, asking for American correspondence) I 
have received over fifteen hundred letters and 
cards from all over the globe. No wonder 
that the postman did not smile to me for 
several days ! It is absolutely impossible for 
me to send them all a reply, so I am taking 
this method of reply; and sending herewith 
photographs of the leading Japanese station, 
JOAK, Tokio. (These appear in the roto- 
gravure section of this issue.- EDITOR.) Its 
staff are exceedingly courteous, and glad to 
send verifications to American listeners. 

Most Japanese listeners use a crystal set. 
Tube receivers commonly utilize two -tube 
reflexed circuits, with a loud speaker ; though 
there is a considerable number of five -tube 
neutrodynes and super -heterodynes in the 
country. Parts are commonly of Japanese 
make, although for the finest quality of re- 
production, the best American makes are 
preferable. Japanese vacuum -tube manufac- 
ture has been greatly improved. Aerial masts 
are commonly of bamboo here. 

Broadcast listeners are required to pay 
three yen (approximately $1.50) quarterly, 
for the privilege of listening to the programs, 
which are splendid. I am very sorry to put 
the "hams" in second place, as I desired 
especially to correspond with them ; but over 
eighty per cent. of the letters I have received 
are from B.C.L.s. 

It may interest my correspondents to know 
that I am a Canadian, having been born in 
Vancouver. I wish to thank all who have 
written me, and wish them success. For the 
hams : CUL, best DX and 73. SK. 

FRED IWATA, 
30 Azahara, Takigashira Machi, 

Yokohama, Japan. 

ON BEHALF OF THE SPONSOR 
Editor, RADIO NEws : 

Permit me to compliment you on the stand 
you have taken in publishing the article on 
page 15 of your July issue, "The Fly in the 
Ointment." 

I have no connection, direct or indirect, 
with any broadcaster or sponsor of a broad- 
cast program ; yet I am struck by the simple 
justice of the arguments presented by the 

author of this article in "presenting the case 
of those who entertain the radio audience - 
gratis." 

I might add that your policy in this respect 
is in refreshing contrast to that of another 
radio monthly, with its high -and- mighty 
"These- stations -must -go" and "The- public- 
vigorously -resents -their -existence" twaddle. 

Respectfully, 
G. I. RHODES, 

735 West Broadway, Long Beach, Calif. 

RESPECT FOR THE CLASSICS 
Editor, RADIO NEWS : 

I am writing you, not alone as a constant 
listener -in to the best which is coming to our 
dials, but as one who gets much pleasure 
from study of programs and radio itself, and 
as a reader of RADIO NEWS as well. I am 
not in the least in sympathy with those who 
would "gag" radio broadcasting or censor 
programs otr.t r than that they may all "come 
clean "; but diere is one type of program 
which I would like to bring to your atten- 
tion. Although I have one particular spon- 
sored feature, one particular station as well 
in mind, this is not confined to any parti- 
cular station or any particular sponsored 
program. 

I shall speak of one specific case, although 
violations are frequent, and that is the broad- 
cast of a certain sponsored program, from a 
certain station, the selection being that classic 
of classics "O Sole Mio." It was agony to 
hear these words interwoven with words ad- 
vertising the products of the sponsors. inter- 
woven in such a way as to cause laughter to 
those who do not appreciate the beauty of 
this selection. vocal or instrumental; just one 
effort to "he funny" which fell flat as regards 
the writer. 

Of course, this type of program may be 
allowable, and I do not refer to the so- called 
"parodies," for many of them are actually 
beautiful and but create a taste for the orig- 
inal. But is the scope of music, vocal and 
instrumental, not sufficiently broad to elimi- 
nate any desire to "murder," and hold up to 
ridicule such classics, even though the stand- 
point he that of pride in music's best and 
nothing else? 

Sorry to take up your time, but I feel that 
this criticism is in a line of construction, and 
that seems to be one outstanding feature of 
RADto NEWS. Do I enjoy it? Well, if I did 
not, I would be foolish to read it each month 
from cover to cover; for it sure is in line 
with radio advance along practical lines. 

H. V. PETTIBONE, 
4 Clinton Street, Worcester, Mass. 

COMPETITION IN DX 
Editor, RADIO NEWS : 

In the "Correspondence from Readers" 
section of your good magazine, issue of July, 

OUR worldwide army of readers sends in 
many letters daily, all of which 

RADIO NEWS is glad to receive; but 
few of them can be printed on this page. 
In making a selection, preference is given 
to those containing novel information; and 
then to those most concisely presenting 
opinions on various phases of questions of 
general interest, reflecting different points 
of view, without regard to whether or not 
they are those entertained by the editors. 
All letters should contain the writer's com- 
plete address, that they may be acknowl- 
edged or answered, if not published. 

is noted a letter from a Mr. F. C. Staves 
of this city, who offers to post immediately 
in any hank in the city of Des Moines a cer- 
tified check for $500, payable to the "fellow" 
who can show him a set which will out per- 
form his eight -tube Victoreen. 

The immediate reference to myself in the 
succeeding paragraph of his letter, on ac- 
count of my published results with Brown- 
ing- Drake, causes to a to declare that "I seen 
him first." 

I accept this challenge and await this 
gentleman's formal statement to RADIO 
NEWS that his certified check is posted in the 
Iowa National Bank of this city, made pay- 
able to the writer with the understanding it 
is to be turned over to myself if a corn- 
mittee of three decide that I have a set which 
will outperform his eight -tube Victoreen in 
distance, volume, selectivity and quality. 

The above committee to be composed of 
one judge appointed by myself, one by Mr. 
Staves and the third by the two judges then 
chosen ; and that the test shall be made in 
our own homes as we operate our sets on two 
or three nights' tests. 

Awaiting Mr. Staves' formal announce- 
ment through RADIO NEWS of his posting 
this check, I am, yours very truly, 

T. G. MANN, 
1703 ,llondamin Ave., Des Moines, Iowa. 

(iVc are since advised that Messrs. Staves 
and llmin have failed to agree upon terms. 
Any more DX competitions?- EDITOR.) 

AUSTRALIA ON FOUR TUBES 
Editor, RADIO NEws : 

Being a constant reader of your most 
valuable magazine, I pen these few lines, 
hoping it will not take up too much of your 
time. In the July issue I came across a very 
humorous letter written by Mr. Staves, of 
Iowa. 

Speaking of DX reception, I might say 
that I have a home -made set of four tubes - 
a regular haywire set. I have logged 
Australia fifty times since Nov. 6; have 
written verifications from the government 
station at 4QG, Brisbane, 3L0, Melbourne 
and 2BL, Sydney. I have logged Japan twice 
and I am now waiting for a reply from 
Bombay, India. I am talking DX ; other 
stations on my list consist of the Philippines 
and Honolulu. 

Well, Mr. Staves, I wish you were here 
to read these letters; they would give you a 
thrill. I don't know whether I am in line 
for that $500; but, anyway, keep on trying= 
you'll get there. Lots of the DX fans can 
beat me ; but remember, only four tubes 
and everything comes in on a loud speaker, as 
I never use phones. Come and live in West 
Vancouver, and then your set will work. 

DAVID WILLINGTON, 
1472, Fulton St., Nest Vancouver, 

B. C., Canada. 
P.S. -Mr. Staves probably stays in bed 

when we fellows are up at three o'clock in 
the morning, and sometimes all night. Would 

. like to show him my set to prove it to him. 

NEXT! -IF ANY 
Editor, RADIO NEWS : 

I am by nature the most modest of men; 
and it was only through the continued urg- 
ings of my friends and relatives, and the 

(Continued on page 285) 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for September, 1927 247 

Letters from Home Radio Set Constructors 
MULTIPLEX MOST SELECTIVE 

Editor, RADIO NEWS: 
Referring to the Multiplex Receiver mentioned 

in the May issue of RADIO NEWS, in reply to 
Question 2215, I liked the looks of this circuit; 
o proceeded to revamp a set I had already made. 

1 have tried it out and find it the sharpest tuning 
set I ever built. I easily separate the Chicago 
stations and I am only a few blocks from one of 
the powerful stations. Can you give me sugges- 
tions to improve the set for DX. 

E. V. BARLEY, 
Room 404, 608 S. Dearborn St., 

Chicago, Illinois. 
(The distance- getting qualities of this set cannot 

be expected to be as great on a loop as when using 
an outside antenna system; in the latter case a 
suitable antenna coil is substituted for the loop. 
It is possible, also, that in connecting the set, the 
leads to the tickler may have been reversed. This 
is easily tested. -EDITOR.) 

DX ON GROUNDED "AERIAL" 

Editor, RADIO NEWS: 
The comments in your magazine and the com- 

munications in regard to ground reception have 
been of especial interest to me; as I have been 
using my ground only, for the past four months. 

It happened by accident. Just before Christmas 
reception became very weak. I thought some of 

the comicetio:is to the net had become loose or 
broken, so started to give it the "once over." On 
my removing the ground wire, it accidentally fell 
across the aerial binding post, and the volume in- creased to a great extent. 

After shifting the ground and aerial wires a few 
times, I finally disconnected the aerial entirely; 
hooking the ground to the "Aerial" binding post, 

LETTERS for this page should be as 
short as possible, for so many are re- 

ceived that all cannot be printed. Unless 
a set is made front a published descrip- 
tion, a schematic sketch should be sent; 
photos can be used only to illustrate a 
novelty, and then only if large and very 
clear. Inquiries for information not given 
here should be sent to the constructor 
direct. This page is for free discussion 
to the extent that space permits; but 
RADIO NEWS accepts no responsibility 
for the opinions of readers as to the rela- 
tive merits of apparatus and circuits. 

and leaving the "Ground" post vacant. It has 
been running this way ever since. The ground 
connection, by the way, is to a hot -water radiator 
in the room. 

These are some of the stations I logged one 
night last week, while the local station \VRVA 

Was on the air: WJZ, WEAF, WRC, WABC, 
WGY, KDKA, WBZ, WAAT, WOR, WMC, 
WSB, WJAX, WSMB, WCX, WTAM, \ \'L \V, 
WHO, WLS, KYW, WEBH. 

I have letters of verification from PWX, 
Havana, and KFI, Los Angeles. Altogether, since 
changing to ground reception, I have logged 7 
stations in Canada, 2 in Mexico, 2 in Cuba, 1 in 
Haiti and 147 in the United States. I am using 
a four -tube Day -Fail; which, I understand, is a 
reflex circuit. 

H. A. TraN ER, 
3205 Garland Ave., Richmond, l'a. 

A CONSTRUCTOR'S EXPERIENCES 

Editor, RADIO NEWS: 
I have just read the article on resistance coup- 

ling by Sylvan Harris in April RADIO NEWS. I 
have heard different sets with resistance coupling, 
on all kinds of speakers; but, if anyone is interested 
in real production, two Ferranti A.F.3 trans- 
formers, using a 112 tube in the first stage and 
a 171 in the second (using either two 2 -mf. ot- 
three 1 -mf. by -pass condensers) with a 36 -inch 
Western Electric cone will give reproduction that 
will be found worth the outlay in money. Not, 
however, if the transformers are used behind a 
regenerative detector. The only kick I have coming 
is that, if the drums are placed too near the 
"mike," the low- frequency amplification is so great 

(Continued on page 251) 

LIST OF BROADCAST STATIONS IN THE UNITED STATES 
(L outi)nlnd froid page 225) 

Radio 
Call BROADCAST STA. 

Letter Location 
; 3q 3f d3 

WJPW, Ashtabula, Ohio 208 
WJR, 'Pontiac, Mich. 441 
WJZ, 'New York, N. Y "454 
WKAQ, San Juan, l'orto Rico "341 
WKAR, East Lansing, Mich.....285 
WKAV, Laconia, N. H 224 
WKBB, Joliet, Ill 216 
WKBC, Birmingham, Ala. 219 
WK BE, Webster, Mass 229 
WKBF, Indianapolis, Ind 252 
W KBG, Chicago, Ill. (portable) 201 
WKBH, La Crosse. Wis 220 
W KBI, Chicago, Ill '322 
WKBL, Monroe, Mich 205 
WKBM, Newburgh, N. Y 208 
W KBN, Youngstown, Ohio 214 
WKBO, Jersey City, N. I 219 
WKBP, Battle Creek, Mich 213 
WKBQ, New York, N. Y 219 
WK BS, Galesburg, 111 217 
WKBT, New Orleans, La 252 
WKBU, New Castle, Pa. (port.) 204 
WKBV, Brookville, Ind 217 
WKBW, Buffalo, N. Y 217 
WKBZ, Ludington, Mich 200 
WKDR, 'Kenosha, Wi.. 322 
WKEN, Kenmore, N. Y 204 
W K.1 C, Lancaster, Pa. 252 
WKRC, Cincinnati, Ohio '333 
W KY, Oklahoma City, Okla 288 
WLAC, Nashville. Tenn 225 
WLAP, Louisville, Kv 268 
WLB, Minneapolis, Minn 246 
WLBC, Muncie. Ind .210 
WLBF, Kansas City, Mn 210 
WLBG, Petersburg, V 21.4 
WLBH, Farmingdale, N. Y 232 
WLBI, East Wenona, Ill 238 
WLBL. tEtevens Point. Wisc 319 
WLBM, Boston, Mass 241 
WLBN, Chicago, Ill. (portable) 204 
WLBG, Galesburg, Ill 217 
WLBP. Ashland. Ohio 203 
WLBQ, Atwood, Ill 203 
WLBR, Belvidere, Ill 322 
WLBT, Crown Point, Ind '122 
WLBV, Mansfield, Ohio 2.07 
WLBW, Oil City. l'a 294 
WLBX, Long Island City, N. Y 204 
W LBY, Iron Mountain, Mich 210 
WLBZ, Dover -Foxcroft, Maine 208 
WLCI, Ithaca, N. Y 248 
WLIB, tChicago, Ill. 306 
WLIT, Philadelphia, Pa 405 
WLS, 'Chicago, Ill 345 

Radio 
Call BROADCAST STA. 

Letter Location 

30 WLSI, teranston, R. I. 384 500 5000 WLTS, Chicago, Ill 484 100 30000 WLW, 'Cincinnati, Ohio... 4.28 5000 
500 (Also 53.02 meters, 250 watts) '500 WLWL, New York, N. Y. 370 1000 
' 50 WMAC, Cazenovia, N. Y 225 500 
150 WMAF, South Dartmouth. Mass-428 500 

10 WMAK, Lockport, N. Y 545 750 100 WMAL, Washington, I). C. 403 1.20 
250 WMAN, Columbus, Ohio 234 50 
100 WMAQ, Chicago, Ill ''447 1000 
500 WMAY, st. Louis, Mo 248 100 
50 WMAZ, Macon, Ga 270 500 
15 WMBA, Newport, R. I. (port.) 204 100 

100 WMBB, Chicago. Ill 252 500 
50 WMBC, Detroit, Mich 244 100 

500 WMBD, Peoria Heights, Ill 205 250 
50 WMBE, St. Paul, Minn 208 10 500 WMBF, Miami Beach, Fla 381 500 

100 WMBG, Itichnmond. Va 207 15 
50 WMBH, Chicago, III. (port.) 204 100 
50 WM BI Chicago, Ill 26:3 500 100 WMBJ. Monessen, Penna 2'32 50 

500 WMBL, Lakeland, Fla 229 50 
15 W M BM, Memphis, Tenn 210 10 
15 W M BO, Auburn, N. Y 220 100 250 WMBA, Brooklyn. N. Y 201 100 
50 WMBR, Tampa, Fla. 252 100 500 WMBS, Harrisburg, Pa 234 250 150 U. Pittsburgh, Pa 217 50 '500 WMBW, Youngstown, Ohio 214 50 30 WMBY, Bloomington, Ill.. 200 15 500 WMC, Memphis. Tenn. 517 500 50 WMCA, 'New York, N. Y 370 500 50 W M ES. Boston, Mass 211 100 100 WMPC, Lapeer, Mich 234 30 30 WMRJ, Jamaica, N. Y. 207 10 250 WMSG, New York. N. Y 296 500 1000 WNAC, Boston, Mass 353 500 50 WNAD, Norman, Okla 240 500 50 WNAL, Omaha, Nebr 258 250 100 WNAT, Philadelphia, Pa 288 100 15 WNAX, Yankton, S. D 303 250 25 WNBA, Forest Park. Ill 208 200 15 WNBF, Endicott, N. Y 207 50 50 WNBR, New Bedford. Mass 201 250 50 WNBJ, Knoxville, Tenn 207 50 500 WNBL, Bloomington, Ill 200 15 250 WNBO, Washington, Pa 211 15 50 WNBQ, Rochester, N. Y 203 15 250 WNBR, Memphis, Tenn 220 20 50 WNBT, Elgin. Ill. (time sigs.) 35.5 500 WRES. Quincy, Mass 500 WNBW, Carbondale, Pa 298 5 WRHF, Washington, D . (day) 319 500 WNBX, Springfield, Vt 242 10 WRHM, Minneapolis. Minn.....261 5000 WNI, Newark, N. J 280 500 WRK, Hamilton, Ohio 205 

or constant frequency transmission. tReemote Control. 

Radio 
Call BROADCAST STA. 

Letter Location 
á 

F 
« 

r 

éL3 

WNOX, Knoxville, Tenn 265 1000 
WNRC, Greensboro, N. C 224 500 
WNYC, New York, N. Y 535 500 
WOAI, San Antonio, Tex 303 5000 
WOAN, Lawrenceburg, Tenn 285 250 
WOAX, Trenton, N. I 240 500 
WOBR, Shelby, Ohio (portable) 204 10 
WOC, Davenport, Iowa 353 5000 
WOOL, Jamestown, N. Y 224 25 
WODA, Paterson, N. I 294 1000 
W01, Antes, Iona 265 f2500 
WOK, tChicago. III. 252 5000 
WOKO, Peekskill, N. Y 216 250 
WOKT, Rochester, N. Y 210 500 
WOMT, Manitowoc, \1'i: 222 50 
WOO. Philadelphia, l'n 508 500 
WOOD, Fernwowl, Mich 241 500 
WOO, Kansas City, Mo. 3'37 *250 
WOR, 'Kearney, N. J 422 5000 
WORD, tltatavia, Ill 275 5000 
WOS, Jefferson City, 31, 468 500 
WOW, Omaha. Nebr 508 1000 
WOWO, Fort Wayne, Ind. 2.29 1000 
WPAP, Clilfcide, N. J 395 500 
W PCC, Chicago, Ill 224 500 
WPCH, New York, N. Y '109 500 
WPEP, \Vaukegan, Ill 216 250 
WPG, Atlantic City, N. J 273 5000 
WPRC, Harrisburg, Pa 210 100 
WPSC, State College, Pa 300 500 
WPSW, Philadelphia, l'a 203 50 
WQAA, Parkeshurg, Pa 216 500 
WQAE, Springfield, Vt 250 50 
WQAM, Miami, Fla 322 750 
WQAN, Scranton. Pa 231 250 
WQAO, tellffslde, N. J 395 500 
WQJ, Chicago, Ill 447 500 
WRAF. Laporte, Ind 208 100 
WRAH, Providence, R. 1 200 250 
WRAK, Escanaba, Mich 283 50 
WRAM, Galesburg. Ill 948 50 
WRAV, Yellow Springs. Ohio 341 100 
WRAW, Reading, Pa 238 100 
WRAX. Philadelphia. Pi 288 250 
WRBC, Valparaiso, Ind 238 250 
WRC. Washington, D. C *468 500 
WRCO, Raleigh. N. e 217 250 
WRCV, Norfolk, Vu 210 . 100 
WREC, 'Memphis, Tenn 254 50 
WREN, Lawrence, Kan 254 750 
WREO. Lansing. Mich 231 500 

217 50 
50 

1000 
100 'Allowed higher daylight power. ' *Standard 

CFAC, Calgary, Alta 4'14 5 
CFCA, Toronto, Ont 456.9 
CFCF, Montreal, Que 410.7 
CFCH, Iroquois Falls. Ont 499.7 

500 
500 

1650 
250 CFCK, Edmonton, Alta 516.9 50 

CFCH, Calgary, Alta 434.5 1800 CFCQ, Vancouver, B. C. 410.7 10 CFCT, Victoria. B. C 429.5 500 CFCY, Charlottetown. P. E. I..312.3 50 CFDC, Vancouver, B. C 910.7 10 CFGC, Brantford, Ont 296.9 50 CFJC, Kamloops, B. C 267.7 15 CFLC, Prescott, Ont 296.9 50 
CFMC, Kingston. Ont. 267.7 20 CFAC, Saskatoon. Sask 329.5 500 CFRB, Toronto, Ont 291.1 
CFRC, Kingston, Ont 267.7 500 
CFTC, Burnaby, B. C. 410.7 '500 

LIST OF CANADIAN BROADCAST STATION CALLS 
CNCO, Huntsville, Ont 247.8 
CHCS, Hamilton, Ont 340.7 
CHCY, Edmonton. Alta 516.9 CHIC. Toronto, Ont 456.9 
CHLC. Summerside, P. E. 1...267.7 
CHNC, Toronto, Ont 156.9 
CHNS, Halifax, N. S. 
CHRC, Quebec, Que 
CHOC, Saskatoon, Rusk 
CHWC, Regina, Sank 
CHXC. Ottawa, Ont 
CHYC, Montreal, Que........ 410.7 C16C, Toronto. Ont.... 291.1 -356.9 
CJCA, Edmonton. Alta 516.9 
CJCF, Kitchener. Ont 
Cid . Toronto, Ont 
CJCQ, York. Ont 
CJGC. London, Ont 

10 
250 
500 
25 

500 
322.4 100 
340.7 5 
429 5 500 
312.3 250 
934.5 250 

750 
500 
500 

247.0 25 
291.1 
291.1 1000 
429.5 500 

(IOC, Lethbridge, Alta 267.7 50 
CJO R. Sea Island, B. 0 291.1 50 
CJRM, Moose Jaw, Sask 296.9 50 
CiSC, Toronto, Ont 356.9 500 
CJTC, Calgary, Alta 434.5 250 
CJ WC, Saskatoon. Sask 329.5 250 
OJYC, Searborn. Ont 291.1 500 
CKAC, Montreal, Que 410.7 1200 
CKCD, Vancouver. B. C 410.7 1000 
CKC1, Quebec, Que 440.7 23 
CKCK, Regina, Sank 312.3 500 
CKCL, Toronto, Ont 356.9 500 
CKCD, Ottawa, Ont 434.5 100 
CKCK, St. George. Ont ...267.7 25 
CKCV, Quebec. Que 340.7 50 
CKCW, Burketon Junction, Ont 329.5 5000 
CKOX, Toronto, Ont 291.1 500 
CKFC. Vancouver, B. C. 410.7 50 

Radio 
Call BROADCAST STA. 

Letter Location 
á« éÿ 3f n3 

WRM, Urbana, Ill 273 *500 
WRMU, New York, N.Y. (port.) 201 100 
WRNY, tNew York, N. Y 309 500 

(Also 30.91 meters, 500 watts) 
WRPI, Terre Haute, Ind 208 100 
WRR, Dallas. Tex. 353 500 
WRRS, Racine, Wis 322 50 
W RSC, Chelsea, Ma. s 205 15 
WRST, Bay Shure, \. Y 311 2511 
WRVA, Richmond. VI 254 10011 
WSAI, Cincimnati, Ohio 361 5000 
WSAJ Grove City, l'1 224 250 
WSAJI, Allentown, 5'.n 222 100 
WSAR, I'ortsmouth, R. I 252 100 
WSAX, Chicago, Ill. (101.) 204 100 
WSAZ, Huntington, W. V. 242 100 
WSB, Atlanta, Ga 476 1000 
WSBC, Chicago. Ill 232 500 
WSBF, St. Louis, Mo 441 250 
WSBT, South Bend, Ind 222 500 
WSDA, New York, N. Y 227 250 
WSEA, Virginia Beach. Va 211) 250 
WSIX, Springfield, Tenn 213 150 
WSKC, Ifay City, Mich 492 250 
WSM, Nashville, Tenn 341 5000 
WSMB, New Orleans, Lu. '322 3110 
WSM K, Dayton, Ohio 297 200 
WSOE, Milwaukee, {Vis 270 500 
WSOM, tNew York, N. Y 246 500 
WSRO, Hamilton. Ohio 384 100 
WSSH, Boston, Mass 250 100 
WSU I, Iowa City, la 422 500 
WSVS, Buffalo. N. Y 205 50 
WSYR, Syracuse, N. Y 225 500 
WTAD, Quincy, Ill 234 250 WTAG, Worcester. Mass 517 500 
WTAL, Toledo, Ohio 280 100 
WTAM, Cleveland, Ohio 400 3500 WTAQ, Eau Claire, Wis 254 500 
WTAR, Norfolk, Va 275 500 
WTAS, tBatavia, Ill 275 3500 
WTAW, College Station, Tex... 309 500 WTAX, Streator. Ill 322 50 WTAZ, Lambertville, N. J 220 11 
WT HO, Detroit, Mich 219 250 
WTIC, Hartford, Conn 476 500 
WTMJ, Milwaukee, Wis 294 1000 WTRC, Brooklyn, N. Y 204 50 
WTRL, Midland Park. N. .1 207 15 
WWAE, Chicago, Ill 232 500 
WWJ, Detroit. Stich 475 1000 
WWI.. New Orleans, La.. 275 100 WWNC, Ashville, N. C. 297 1000 WWRL, tWoodside, N. Y 268 100 
WWVA, Wheeling, W. Va 389 100 

CKMC, Cobalt, Ont 247.8 5 
CKNC, Toronto. Ont 456.9 500 CKOC, Hamilton, Ont 440.7 50 CKPC, Preston, Ont 247.8 8 CKSH, St. Hyacinthe, Que 312.3 50 
CKY, Winnipeg. Man 384.4 500 
CNRA, Moncton, N. B 322.4 500 
CHRC, Calgary, Alta 434.5 500 
CNRE, Edmonton. Alta. 516.9 500 CNRM, Montreal. Que 410.7 1650 
CNRO, Ottawa, Ont 434.5 500 
CNRQ. Quebec, Que 340.7 500 
CNRR, Regina. Sask 312.3 500 
CNRS, Saskatoon. Soak 329.5 500 
CNRT, Toronto. Ont 356.9 500 
CNRV, Vancouver, Ti. C 291.1 500 
CNRW, Winnipeg, Man 381.1 500 
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First Prize 
AUTOMATIC `B" SUPPLY SWITCH 

By H. J. DANA 

D ETAILS of construction are here 
given for an automatic relay switch, 

designed to operate under the control of 
the filament switch of the radio set. which 
will cost the average experimenter but very 
little for materials. 

The magnet core is of g -inch round 
iron 5 inches long, the ends of which are 
driven firmly into / -inch holes in pole 
tips macle of /x1% -inch iron, about 2% 
inches long. The armature is of %xl -inch 
iron, one end of which is pivoted, or hinged 
to one of the pole tips as shown in the 
illustration. The other end of the arma- 
ture is retained by a brass yoke which 
also serves as a guide. An adjustable flat 
spring on the armature serves to hold the 
contacts open when not in use. 

WINDINGS 
STEEL CORE 

ARMATURE 

y IIIIIIiiñlllIII' hz 

BRASS 
ANGLE 

FIBRE 
STRIP 

.., u, w 

=11 

WOOD OR BAKELITE BAKELITE 
Side view of the automatic "B "- supply switch, 

which is simple of construction. 

The relay contacts consist of brass ma- 
chine screws, to the tips of which are 
soldered the alloy contacts taken from the 
vibrator on a Ford spark coil. These con- 
tacts, which control the eliminator circuit, 
are threaded into insulated brass blocks, 
one of which is screwed to the free end of 
the armature. and one to the adjacent tip 
of the electromagnet. It will be noted that 
both these contacts are insulated from the 
armature and the pole tip, but connected 
by wires to binding post as shown. 

WINDINGS 

STEEL 
CORE 

ARMATURE \ FIBRE STRIP 

MOVABLE 
CONTACT 

BRASS ANGLE 
CONTACT 

End elevation of automatic switch, showing 
movable contact and armature. 

The magnet coil was found to require 
about 200 ampere -turns to operate the 
switch satisfactorily. It is also desirable 
to use a magnet coil which, for a radio set 
using six UV -199 tubes, would reduce the 
"A" supply not more than one -half volt. 
Such a winding was designed, using 600 
turns of No. 16 cotton covered magnet 
wire wound on the h -inch iron core. This 

_'U °.:_ L.r..IIII illllillli^ ..iID_.tlWlllllllmilla;iuleillJ,.:v.,IL 

Prize Winners 
First Prize $25 

AUTOMATIC "B" SUPPLY 
SWITCH 

By H. J. DANA 
703 Linden Ave., Pullman, Wash. 

Second Prize $15 
PLUG -IN COIL 

By H. W. HOLDSWORTH 
60 Stearns Street, Bristol, Conn. 

Tnird Prize $10 
A TRANSPARENT 

INSULATED SHIELD 
By ROBT. N. AUBLE 

1121 Tecumseh St., Indianapolis, Ind. 
All published Wrinkles, not winning 

prizes, will be paid for at the rate of two 
dollars each week. 

The next list of prize winners will be 
published in the November issue. 

, , . 
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magnet coil is connected in series with one 
of the wires from the 4/ -volt "A" bat- 
tery to the radio set. The relay contacts 
are connected in series in one of the 110 - 
volt A.C. supply wires leading to the power 
unit. 

I 

r 
L ,,:io 
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The same magnet coil will also operate 
on a radio set using two or more UV -210A 
tubes. However, it is desirable, in a set 
using more than one -half ampere in the 
filament circuit, to wind the magnet with 
fewer turns of heavier wire, keeping ap- 
proximately the same number of ampere - 
turns in the coil. 

The drawing shows the relay switch 
mounted on a varnished wood base and 
secured thereto by two machine screws ex- 
tending through short pieces of iron pipe 
and screwed into the iron pole tips of the 
magnet. The addition of another set of 
contacts, which will close when the arma- 
ture is released, would adapt the relay 
switch for use with a radio set having a 
trickle charger for the "A" battery. Such 
an automatic switch can be built by the 
average experimenter who has access to a 
hacksaw, drills, and taps, and will give en- 
tire satisfaction in use. 

Second Prize 
PLUG -IN COIL 

By H. W. HOLDSWORTH 
THIS coil is very easily made with the 

aid of a simple form, a little collodion, 
a small strip of bakelite and an old tube 
base. 

The form may be made of two blocks of 
wood and pieces of 3/16 -inch brass rod. 
These rods are driven tight into one block 
and are a snug fit in the other, so that 

BAKELITE OR HARD RUBBER 

ll 

WITH COIL IN PLACE 
PAINT SLOTS WITH 
COLLODION, USING A 
SOFT BRUSH. 

o 
O 

o 

I 

I-1 

5 BRASS 
// 

RODS 

L__ 

Details of construction of plug- 

LJ 
TIE END TURNS AS 

SHOWN TO TAKE STRAIN 

FROM COLLODION WHEN 
BENDING LEADS 

PAINT ¡WIDE WITH 
COLLODION ON FOUR 

SIDES. BEFORE 
TAKING COIL FROM FORM. 

in inductances which are mounted in a vacuum -tube base. 
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it may be pulled off in removing the coil. 
Before removing the coil, tie with silk 
thread at ends as indicated, and paint a 
strip 4 -in wide on four sides with collo- 
dion. 

The finished coil is fitted loosely into slots 
in the small bakelite strip and the slots are 
then filled with collodion, which, if allowed 
to dry thoroughly, will he found to hold 
both primary and secondary securely enough 
for quite rough handling. 

Any form can be used for such coils, 
but the octagonal shape seems to produce 
the most selective tuning. The diameter 
of coil and number of turns, etc., can, of 
course, be varied to suit the capacity of 
tuning condensers. 

Third Prize 
A TRANSPARENT INSULATED 

SHIELD 
By ROBERT N. AUBLE 

THE advantages of shielding in radio set 
construction need no discussion ; most of 

the better -class, commercially -built instru- 
ments make provision for the use of shields; 
and some of the kits for home set building 
provide shields of one sort or another. But 
many of us who like to develop our own 
ideas in set construction, unless we have had 
extensive training in sheet metal work, are 
forced to employ the most makeshift, and 
consequently the most useless types of 
shields. And, because of the inherent diffi- 
culties in shield building, few of us have 
had the patience to construct a new set of 
shields for each new idea. 

The shield described below is less expen- 
sive than aluminum, is very flexible, and at 
the same time sufficiently rigid to stay in 
place, is easily prepared and easily put into 
place ; and it has the two additional advan- 
tages that it is transparent and insulated. 
And there is a slight additional advantage 

ENLARGED 
SECTION 

............... 
.:::I:::::;C::L . .7' .. ......... !. . '',' -, , , 

THIN SHEETS OF 
CELLULOID CEMENTED 

TOGETHER 

WIRE 
SCREEN 

By placing celluloid on each side of copper 
screening and cementing it with acetone, an 

effective shield can be made. 

ill that Foucault currents, which absorb 
energy and reduce the over -all efficiency of 
any set, are somewhat reduced. 

The shield itself is constructed of copper 
gauze, such as commonly used for window 
screens. It is made sufficiently rigid for use 
as a shield, and at the same time insulated 
against accidental short circuits, by pasting 
transparent sheet celluloid -the kind which 
is used in the storm curtains of automobiles 
-to the two sides. Two sheets of the cel- 
luloid, of suitable size, are cut and painted 
over with acetone. The wire gauze is then 
placed between them ; the celluloid sheets 
will adhere to each other through the open- 
ings in the screen, and form a perfectly 
rigid single sheet. If the sheet is clamped 
tightly between two smooth boards in a vise, 
the resulting sheet will be found to be some- 
what more solidly stuck together. 

This shield may be cut with ordinary 
shears ; it will easily bend about corners; 
and separate sections of it may be fastened 
in place by moistening it with acetone and 
pressing it together for a moment between 
the fingers. 

CHARGING `B" BATTERIES 
IN response to numerous requests from 

customers and friends for some efficient 
circuit by which storage `B" batteries of 
over 110 volts might be charged directly 
from the ordinary house current without 
employing expensive transformers, the 

3 P D.T. 
KNIFE SW. 

,n 
TO RECEIVER 

Fig. 1. Wiring diagram of the 
charger unit. 

complete "B "- 

writer conducted a series of experiments 
with chemical rectifiers. The result is a 
circuit which not only serves the purpose 
in an efficient way but is very simple to 
construct and operate. 

The question seems to be : "When I put 
in a power tube must I discard the lise of 
my storage `B's,' go to the expense of a 
transformer to build a charger, or be both- 
ered with multiple control by cutting the 
battery and throwing it into multiples ?" 
The answer is "No." You can build your 
"B" unit up to 180 volts if you wish and, 
by building a simple charger as shown in 
diagrams, still have the same old simplicity 
of handling. 

The rectifiers shown are of the usual 
type, lead and aluminum ; quart Mason jars 
are used for containers. In this circuit, 
the size of the electrodes is important ; the 
pencil or rod type should be used. The 
aluminum should not be over 9 -inch in 
diameter and the lead slightly smaller : and 
they should be immersed to the death of 
about 4 inches. This is because the exposed 
surface of the electrode in the solution 
alone governs the charging rate of the 90 
volts of battery on the negative side. The 
positive end is charged through a lamp re- 
sistance which can be varied to lower the 
voltage to whatever is required. For ex- 
ample; if the complete battery consists of 
180 volts, then the positive section will con- 
tain 90 volts and no lamp will be required ; 

but, if 135 volts of battery is being used 
the positive section will contain only 45 
volts and a lamp resistance must be intro- 
duced to lower the voltage of the charging 

RESISTANCE 
LAMP 

Fig. 2. Schematic diagram showing how the 
rectifiers are connected to the battery. 
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source, so that the battery will charge 
evenly. The lamp must in this case be be- 
tween 20 and 50 watts, depending entirely 
upon the size of the electrodes in your 
rectifier. 

To determine what size of lamp to use 
when the section is 45 volts, leave rectifier 
No. 4 disconnected and, with the battery 
in a discharged condition, connect the other 
leads as shown in Fig. 3 ; insert a small 
lamp (10 -watt) in the socket and allow 
battery to charge for one hour. If the re- 
sistance is proper, the voltage of this sec- 
tion will come up to about 50 or 55 volts. 
At this time, the voltage of the battery 
being equal to that of the charging source, 
all current will cease to flow. Thus, by 
testing the voltage of the battery after an 
hour, you can determine exactly the volt- 
age of the charging source for that half 
of the battery. If the lamp has too much 
resistance the voltage will stop short of 
45 volts ; on the other hand, if the voltage 
continues to rise to the full 90, a higher 
resistance should he used. 

In connecting the wire coming from Nos. 
1 and 3 to the center of the battery the 
strap is never to be cut ; but the wire is 
simply clipped to the connecting strap be- 
tween the two cells. 

The solution used for rectifying may be 
any one of the following: borax, baking 
soda (sodium bicarbonate), or half -and- 
half sodium phosphate and potassium phos- 
phate. Personally I believe that the latter 
is the best solution but, as the potassium 
phosphate is sometimes hard to procure, it 
may be necessary to use one of the others. 
These should not be saturated solutions, in 
ally case. As usual, the three terminals 
that go to the battery should be twisted 
together and the current turned on for a 
short time in order to "form" the plates 
in the rectifiers. When this is completed 
the aluminum should have a coating of 
chalky substance. 

It will be noted that the lead electrode 

RESISTANCE_ 
LAMP 

0111 11111111111111 

sOV_i 
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Fig. 3. By leaving No. 4 rectifier discon- 
nected the proper size of the resistance lamp 

may be determined. 

is designated by a short line, while the 
aluminum is shown by a long line with the 
direction of current flow, indicated by 
arrow, always from lead to aluminum. It 
is important that these terminals be wired 
very carefully ; as a mistake in wiring any 
one of the jars will result in a complete 
failure of the circuit. 

In dealing with these circuits it is a 
good thing to remember that you are deal- 
ing with two different kinds of resistance. 
For example, decreasing or increasing the 
size of electrodes in rectifier will decrease 
or increase the flow of current but will not 
change the voltage. On the other hand, if 
large electrodes are used and the flow of 
current is governed entirely by a lamp re- 
sistance, the voltage will be considerably 
affected ; therefore, if the maximum voltage 
is desired, it is necessary to regulate the 
current flow by the size of the electrodes 
in the rectifier. 

Chemical rectifiers Nos. 3 and 4 in this 
(Continued on Page 275) 
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RADIO 
manufacturers are invited to send to RADIO NEWS LABORA- 

TORIES samples of their products for test. It does not matter whether 
or not they advertise in RADIO NEWS, the RADIO NEWS LABORA- 
TORIES being an independent organization, with the improvement of radio 
apparatus as its aim. If, after being tested, the instruments submitted prove 
to be built according to modern radio engineering practice, they will each be 
awarded a certificate of merit; and a "write -up," such as those given below, 
will appear in this department of RADIO NEWS. If the apparatus does not 
pass the Laboratory tests, it will be returned to the manufacturer with sug- 
gestions for improvements. No "write -ups" sent by manufacturers are pub- 

lished in these pages, and only apparatus which has been tested by the Labora- 
tories and found of good mechanical and electrical construction is described. 
As the service of the RADIO NEWS LABORATORIES is free to all manu- 
facturers, whether they are advertisers or not, it is necessary that all goods to 
be tested be forwarded prepaid, otherwise they cannot be accepted. Apparatus 
ready for, or already on, the market will be tested for manufacturers free of 

charge. Apparatus in process of development will be tested at a charge of $2.00 
per hour required to do the work. Address all communications and all parcels 
to RADIO NEWS LABORATORIES, 230 Fifth Avenue, New York City. 

RESISTOR 
The resistor strip (No. 2 of kit 

No. 2313 shown) submitted for test 
by the Carter Radio Co. 300 So. 
Racine Ave., Chicago, Ill., is formed 
of strip bakelite 8 x 34 x -inch, 
and covered with three separate 
windings of thin resistance wire; 
each winding having a resistance 

of approximately 1,000 ohms. One 
of the outer windings is equipped 
with two sliders to permit accurate 
adjustment of the desired resistance. 
This strip is designed to he used in 
"B" power units as a voltage- regulat- 
ing device. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2034. 

"B" POWER- SUPPLY UNIT 
The "B" power -supply device 

shown, submitted for test by the 
Consolidated Battery Co. 1600 Wal- 
nut Street, Philadelphia, l'a., oper- 
ates on 110 -volt 50- to 60 -cycle house - 
lighting current, and uses a Raytheon 
BH tube as rectifier. The direct 
current supplied, up to 180 volts, is 
of good quality and sufficient to 

operate practically any radio receiver 
on the market. When tested in con- 
nection with different radio sets, this 
power -supply unit has been found 
to be very satisfactory. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2046. 

RECTIFIER BULB 
The rectifier tube (type G100 

shown) submitted by the Globe Elec- 
tric Co., 341 Halsey Street, New- 
ark, N. J., is of the full -wave 
gas -filled rectifier type. It can be 

used very conveniently as a rectifier 
in most of the existing "B" power - 
supply units using tubes of this 
type. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2048. 

AUDIO AMPLIFIER 
The "Crystola A" shown, sub- 

mitted by the Novelty Products Mfg. 
Co., 802% S. Virginia Street, Hop - 
kinsville, Ky., is a one -stage trans- 
former- coupled audio amplifier, built 
into a neat little cabinet. This 
amplifier, when connected to a suit- 
able crystal receiver, allows loud- 
speaker reception of very good qual- 
ity. 

AWARDED TIIE RADiO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2052. 

VARIABLE CONDENSER 
The variable condenser (D27 

shown) was submitted by the Stass- 
furter Licht & Kraftwerke, A. G., 
Stassfurt, Germany. It is, electri- 
cally and mechanically, a well -de- 
signed instrument of the low loss 
type. The special- shaped stator and 
rotor plates give to this condenser 
a straight -line- frequency characteris- 
tic. It is equipped with a vernier 
arrangement of the friction type, 
which is operated by a small shaft 
passing through the hollow main 
shaft of the condenser. The vernier 
ratio is approximately 1 to 8. The 
pigtail attachment insures noiseless 
connection between the rotor and 
condenser frame. The condenser is 
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supplied with a neat bakelite dial 
and a bakelite knob for the vernier. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2064. 

VIBRATION ELIMINATOR 
The aluminum caps shown, sub- 

mitted by Mary J. Lobato, 1 Mason 
Court, Lowell, Mass., are designed 
to prevent microphonic .noises re- 
sulting from mechanical vibrations 
transmitted to the radio tube through 
the socket or through the air. The 
two identical parts forming each 
cap are cast of aluminum and held 
together over the glass part of a 
201A -type tube by two coil springs. 
The anti -microphonic effect of these 

caps has been found efficient in a ted for test by the Universal Electric 
Lamp Co., Newark, N. J., is of the 
201A type, and has a Bakelite I'X 
base. Its characteristics are similar 
to those of a standard 201A tube, 
and it operates very satisfactorily as 
either detector or amplifier. 

great number of cases. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2065. 

RADIO MAST 
The "Premax Telescoping Radio 

Mast" shown was submitted by the 
Niagara Metal Stamping Corp., 
Niagara Falls, New York. Each mast 
consists of two telescoping steel 
tubes. To the bottom of the lower 
(outside) tube, which is approxi- 
mately 46 inches long and 344 inches 
in diameter, is attached by means of 
a "C"-shaped iron strip a steel 
plate, 3 inches in diameter, which 
serves as a support for the mast. 
To the top of the upper (inside) 

tube, which is 36 inches long and 
!; inch in diameter, is riveted a 
spherical cap which is provided with 
holes for the guy wires; another 
spherical cap slides along the saine 
tube. The latter is held in its posi- 
tion by a special screw on the top 
of the lower tube. Although this 
mast is very light, it is nevertheless 
very strong and safe, especially when 
the guy wires are judiciously placed. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2066. 

R. F. COIL 
The radio -frequency coil (type 95 

shown) submitted by the Daven 
Radio Corp. 158 -160 Summit Street, 
Newark, N. J., uses as a form a 
Bakelite tube, 3 inches long and 

1 % inches in diameter. The primary 
is wound in a groove at the middle 
of the tube; while the secondary 
does not come in contact with the 
tube at all, as it is wound on 12 
thin wooden rods equally spaced 
along the periphery of the tube. 
Two brass brackets allow either 
panel or baseboard mounting. 
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AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2070. 

VACUUM TUBE 
The vacuum tube shown, submit- 

UJJJ 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATI: 
OF MER1T NO. 2071. 

RESISTO R 
The By Watt" resistor, submitted 

for test by the Electro- Motive Engi- 
neering Corp. 127 W. 17th Street, 
New York, N. Y., consists of an 
isolantite tube about 3 %., inches long, 
44 inch in diameter and %s inch 
thick, covered on the outer side 
e itli a special conductive compound 
which is fused into the surface of 
the tube. To obtain the desired re- 
sistance value, a spiral groove is 
cut through the conductive surface; 
after which it is covered with in- 
sulating enamel. At the end of the 
tube the conductive surface is sil- 

vered in order to allow perfect con- 
tact with the end caps or rings 
equipped with lugs. This resistor is 
designed to carry heavy loads and is 
rated at 12 watts. It can he very 
conveniently used in "B" power - 
supply units. 

AWARDED THE RADIO NEWS 
LABORATORI ES CERTIFICATE 
OF MERIT NO. 2074. 

LOUD SPEAKER 
The loud speaker shown (type A), 

submitted for test by the United 

i 
Radio Corp. 15 Caledonia Ave., 
Rochester, N. Y., is of the cone type. 
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The paper cone is approximately 
7 inches in diameter and has its 
edge glued to a soft -leather ring. 
which in turn is fastened to the 
metallic ring around the mouth on 
the front panel by a rubber band. 
The unit is of the conventional type 
and very well constructed. A built - 
in filter system controls the output. 
and the whole is mounted in a beau- 
tiful mahogany cabinet. The re- 
production of music and speech is 
very fine and of great volume. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2075. 

TUBE SOCKET 
The "Shock Proof Universal" 

socket shown, submitted for test by 
the Pilot Mfg. Co., 323 Berry Street. 
Brooklyn, New . York, is designed to 
eliminate vibrations which cause 
microphonic noises. The bakelite 
unit which carries the tube is at- 

um 
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tached to the base by four phosphor - 
bronze contact springs which act as 
shock absorbers. This socket can 
be used with any standard UV or 
UN tube, and insures a perfect con- 
tact with the tube prongs. 

AWARDED THE RADIO NEWS LABORATORIES CERTIFICATE 
OF MERIT NO. 2076. 

VARIABLE CONDENSER 
The variable condenser shown, 

submitted by the Owin Radio Ap- 
parate Fabrik, Falstrasse, 6 Han- nover, Germany, is of the fow -loss straight -line- frequency type. This 

condenser, which is made almost en- 
tirely of aluminum, is very neatly 
constructed; although very light it 
is sturdy and electrically efficient. 

AWARDED THE RADIO NEtt 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2077. 

VARIABLE CONDENSER 
The "Precision' variable cuti - 

denser shown submitted by the same 
company, is a very fine piece of 

mechanical and electrical work. It 
is of the straight -line, low loss type 
and embodies many interesting fea- 
tures. It can be used for panel 

and baseboard mounting; for the 
former it can be attached either by 
three screws, or, with a nut around 
the shaft, as a one- hole- mounting 
device. The frame of the, condenser, 
which is of nickel -plated brass, is one 
stamped piece; two rods insure per- 
fect rigidity. The rotor runs very 
smoothly and is connected to the 
frame by a pigtail attachment. An 
extension of the rotor shaft allows 
gang mounting. 

AWARDED THE RADIO NEWS 
TABORATORIES CERTIFICATE 
OF MERIT NO. 2078. 

RESISTANCE MOUNTING 
The resistance mounting shown, 

submitted by the saine company, is 
made of a bakelite strip, % x 4s x 
Ili inches and four nickel -silver 
side -springs attached to the strip by 
screws and nuts. The springs make 

a perfect contact witb the cups of 
the resistance element and allow an 
easy exchange of the resistance units. 
This mounting is compact and easily 
installed. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2082. 

A. F. COUPLING UNIT 
The "Resistance Block" shown, 

submitted by the Pilot Mfg. Co., 323 
Berry Street, Brooklyn, New York, 
is a resistance- coupling unit and 
consists of a molded brown bakelite 
base carrying a .01 -mf. condenser, 
and equipped with phosphor -bronze 
springs for the corresponding resist- 
ors. This unit is very compact and 
easy to connect. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2084. 

RESISTOR 
The '`Powerohm" shown, sub- 

mitted by the International Resist- 
ance Company, Perry Building, 
Philadelphia, Pa., is a resistor in- 
tended for use in "B" power units 
and designed to carry relatively 
heavy loads. The resistance element 
which is a "Durham" metallized - 
glass rod, is lodged in the slot of 
a cylinder of ceramic insulating ma- 
terial, 4-inch in diameter, and pro- 
tected with putty against atmospheric 
action. The close contact between 
the resistance element and the cera- 
mic housing and putty produces bet- 
ter heat dissipation. The tested 
unit, Y2-inch in length, has a nom. 

Trial 10,000 -ohm resistance value, and - 

is rated at 2' /z watts load. 
AWARDED THF. RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 2085. 

GRID LEAK 
The "Metaleak" shown was sub- 

mitted for test 1-y the Dubilier 
Radio & Condenser Corp. 4377 
Bronx Blvd., New York, N. Y. 
The resistance element of this unit 

'nSI LlE 

fÁK 
consists of a glass rod coated with 
an extremely thin layer of specially - 
prepared metallic substance. The 
coated rod is hermetically sealed in 
a glass tube and soldered to the two 
end caps. The "Metaleak" is 
slightly shorter than most resistance 
units, but fits nevertheless in any 
standard grid -leak mounting. It is 
available in different resistance 
values. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2086. 

LOUD -SPEAKER HORN 
The loud- speaker horn (No. 400 

"Purepower ") shown was submitted 
for test by the Platter Cabinet Co., 

North Vernon, Ind. It is construc- 
ted partly of impregnated paper and 
partly of three -ply veneer. The 
average length of the air column is 

Correspondence from Home Radio Set Constructors 
(Continued from pute 247) 

- that a snare drum will almost smother the whale 
orchestra. 

I had the Ferrantis in a World's Record super; 
but took them out and constructed an amplifier on 
the Truphonic principle, plugged in on the detector 
of an Atwater Rent 20. I think, and so do a 
great many others, that I have the best reproduc- 
tion any of us have heard. I would like to have 
a speaker curve from the combination that I have. 

I think it would help set builders a great deal, 
and increase the sales of their product. if manu- 
facturers brought the terminals out at the bottom 
instead of the top of apparatus; thus giving us 
shorter grid leads and less chance of hack -coupling. 

T have a little dope for your readers on the 
World's Record super. The old hook -up called 
for seven "peanuts," and 201As throughout were 
almost impossible. The new way calls for oscillator, 
first and second detector, first and fourth inter- 
mediate tubes on a 10 -ohm rheostat; and the 
Second and third intermediate tubes on another 
10 -ohm rheostat in series with the first. Thus 
201As or UN -199s can be handled easily. If 
any of your readers have this super, they will 
be glad to know of this rheostat change. which 
makes a real set very easy to handle. 

HERBERT COX, 
1936 Ferry St., Easton. Penna. 

THE ROLL -TYPE SPEAKER -PRO- 
Editor, RADIO NEws: 

It is with pleasure, that I extend to you con- 
gratulations on the excellent number of RADIO 
News, just on the stands; i.c. the July, 1927, issue. 
It is almost impossible to say which division of 

articles is the best; they are all of the finest, and 
only the interest of the reader can determine 
which one is best suited to his needs. In every 
issue there are so many good articles on construc- 
tion; and the department of "Radio Wrinkles" 
is always worth more than the price of the mag- 
azine. 

In this issue the article by E. M. Yarbrough, 
"A Simple Roll -Type Loud Speaker," is a whirl- 
wind. The construction looks, and is so simple, 
that I was skeptical as to its working; but, having 
an old unit in the junk box, and at a cost of 
thirty -five (35) cents for paper and thumb tacks, 
i went to it. I now have a roll -type speaker that 
I will put up against any thirty -five dollar speaker 
I ever heard, for volume, clarity and stability. 
I was unable to get a parchment- finished paper 
and had to substitute ordinary drafting paper. I 
wonder what it will he like when I can get a 
good paper for the rolls. 

J. N. BACON, 
c/o Postal Telegraph Cable Co., Oshkosh, This. 

-AND CON 
Editor, RADIO NEWS: 

I wish to take exception to certain statements 
made in your article in the July issue of RADIO 
NEWS on "A Simple Roll -Type Loud Speaker." 
I have used a Dictogrand horn -type loud speaker 
for nearly three years, and have been thinking of 
constructing an exponential horn for same; but 
your article aroused my interest, as it was set 
forth as "most nearly perfect in reproduction" - 
"highly efficient " -"and capable of great volume." 

approximately 50 inches. When 
used in conjunction with a good 
speaker -unit, this born gives very 
fine reproduction of music aml 
speech, with regard to both quality 
and volume. It is designed for use 
in radio cabinets of the console type. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2087. 

A. F. TRANSFORMER 
The " Radiogrand" audio- frequency 

transformer shown, submitted for 
test by the Telsen Electric Co., Ltd., 
Birmingham, England, is a very 
neatly built instrument. It is com- 
pletely enclosed in an iron housing 
equipped with mounting feet. Within 
the limits of the mostused frequen- 
cies of speech and music, the trans- 
former shows a very good character- 
istic and amplification. When used 
in an audio amplifier with suitable 
tubes and voltages, it affords very 
fine reproduction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2088. 

A. F. TRANSFORMER 
The "Ace" audio transformer 

shown, submitted by the same corn- 

patty is somewhat smaller in size 
than that described above. There- 
fore, it can be used very conveni- 
ently in portable receivers, or wher- 
ever little space is available. The 
amplification features of this trans- 
former are good. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2089. 

I constructed the roll as per instructions, but 
mounted the Dictogrand reproducing unit in place 
of the phone, as described in the article. Later 
I used a Western Electric headphone in place of , 
the Dictogrand and compared this with the regular 
Dictogrand combination using the horn. The tone 
of the roll seemed slightly better than that of the 
horn, but the volume was very much reduced. 
One stage of audio amplification using the horn 
gave twice as much volume as two stages of audio 
using the roll. On the first stage audio the roll 
was just audible, that was all. 

Perhaps in comparison with a cone loud speaker 
this roll may be very good -however, I doubt it. 
I know, from testing a certain make of cone in 
series with the Dictogrand that its efficiency is 
low as compared with the Dictogrand; for when 
in series, the horn operated perfectly while the 
cone was inaudible; while when placed in parallel 
they both operated with about equal volume, show- 
ing that the cone drew more current than the 
horn. This was a Rola come speaker. 

Why not try out this device in your testing 
laboratory and make the comparisons as I did? I 
will state that I am not in the radio business. 

RALPH C. WHEELER, 
2838 if'oolsey St., Berkeley, Calif. 

(Time subject of horns and cones is scientifically 
discussed in the article, "A Loud Speaker with 
a Three -Quarter Mile Range," in RADIO NEWS for 
August. The horn is more directional than the 
cone, and therefore concentrates a larger volume 
of sound into a smaller space. Both, in their best 
forms, are highly-efficient reproducers; and each 
better fitted to specific purposes.- EDITOR.) 
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DOES IT SOUND LIKE THE DEVIL? 
Weird suggestion in Ra- 

dio Broadcast Advertiser 
for July: . and two 
stages of IMl' DANCE 
coupled audio." Sometimes, 
from the way our set 
sounds, we think that more 

I than imps are dancing 
around in our audio stages. 
How do you filter out the 

ata.noises they make -with a 
pitch lurk? 

Contributed bar 
L. .1. II'i isee,horn. n --, 

THE LATEST IN TUBES 
Progress reported in tube 

manufacture, taken from an 
advertisement in the ll atcr- 
bur (Conn.) Republican 
of June 17: "A few good 
radio tubes WITH BAT- 
TERY COMPARTMENTS, 
left, $5.00 to $11.75." 
This type of tube will evi- 
dently do away with con- 
sole models; as the un- 
sightly batteries can be 
stowed away in the tubes. 

Contributed by 
John G. Knauf. 

WOOF! WOOF!! THE GYASTICUTUS.!!! 
A radio monster has evi- 

dently been captured, ac- 
cording to the Buffalo Eve- 
ning News of May 21: 
"Copy of our regular 
FOUR -JA \V trickle 
charger has been sent." 
We have heard 'if two- 
headed calves, sheep with ! five legs and kindred alwm- 

Il', ' illations; but we never be- 
fore heard of a charger 
like this one. 

Contributed by 
Ernest G. Graf. 

LATEST MODERN INCONVENIENCE 
An item of interest to 

addicts of the Turkish bath 
appeared in the Cleveland 
Plant Dealer of April 22: 
"Alternate use of HOT 
AND COLD AIR TUBS. 

ce tainly hasrb been 
There 

a lot of 
hot air floating around 
some radio sets we have 
met; but we were blissfully 
unaware that anything like 
this had been developed. 

Contributed by 
J. G. Grant. 

PLETS WITT 
UA ILLYO NGS 

UMENTS WITT 

I.atest development an- 
nounced by the R.C.A. in 
the Literary Digest for 
\lay 28: " \ \'e talk about 
nuadrillions of them (elec- 
trons) per second leaping 
across from the filament 
OF the plate of a Ra,lio- 

tron." Evidently these are 
cold weather tubes; be- 
.atise they have to heat up 
the plate so that the elec- 
trons will have a nice warm 
Place after their t r i 1. 

through the vast spaces. 
Contributed hi 

Stanley La:, 

VAUDEVILLAINS, TAKE NOTICE 
For the comedy relief in 

your new act, we advise 
his item, announced in the 
April issue of Radio Mer- 
rhaudising: "The CO11I1- 
i7AL host of laminated 
taper composition has very 
moderate taper." We know 
if no cheaper way to get 
a comedian than t h i s 
method of going to a store 
and getting one of these 
funny horns to pep up the 
act. 

Contributed by 
Ed. Pale. Jr. 

FROM THE EAST, LIGHT SETS 
This from an advertise- 

ment in Radio News Mag- 
azine of Jule: "A com- 
pact traveler s set, ORI- 
ENTAI, kit, $15.95." We 
don't know whether this 
reference is made to some 
spat of a radio Persian 
pussy, or whether the 
Turks are going insu the 
radio business. Perhaps the 
latter. 

Contributed by 
foci H. Pcarth. 

GIVE THEM A VACATION 
Advertisement in t h e 

Pittsburgh Post on May 29, 
of joyous, carefree appar- r,1 I °HrJ.D r,c- FÉü °_1 
atus: "Trade or sell lot 1 wa t , w a1 Op _I 

of radio parts. \\-ant it, i s CASE ;r 
NON-CARE radio trans- 
formers." Evidently the 
transformers that the gen- 'i 
tleman had in his set, had }` 
too much capacity for 
worry and got nervous; 
thereby spoiling reception 

by their turns and twist - 
in 

Conttributed by 
>;s 

- 

Lawrence A. It,!sh. 

IF you happen to see any humorous mis- 
prints in the press we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the news- 
paper or magazine is submitted with date 
and page on which it appeared. We will pay 
$1.00 for each RADIOTIC accepted and 
printed here. A few humorous lines from 
each correspondent should accompany each 
RADIOTIC. The most humorous ones will 
be printed. Address all RADIOTICS to 

Editor RADIOTIC DEPARTMENT, 
c o Radio News. 

WANTA NICE VOLT? 
Volts and amps under the 

hammer as advertised by 
the 3Lussooric Times, of 
Kipling's India, oit May 13: 
"The undermentioned goods 
will be sold to the highest 
bidder. ELECTRIC AM- 
PERES AND VOLTS. 
Evidently over in India 
they have other kinds of 
amperes and volts. Can 
anybody give us any dope 
out this? 

Contributed by 
C. M. Su -cet. 

TRY THIS AERIAL ON YOUR PANCAKES 
This front the Rochester 

l'teniug ; our al of May 7: 
'A vertical BUTTER PIPE 
antenna system is em- 
ployed." This type of 
antenna might perhaps be 
satisfactory within t h e 
Arctic. but we certainly 
doubt if it would be very 
serviceable where the cli- 
mate is inclined to be hot. 

Contributed by 
John C. Heberger. 

NOT FOR US 
Frank advertisement in 

the well -known Montgomery IW14I BEAT ABOUT 

l Ward Catalogne: "No TME Bu5' 
AII) Truphonic Amplifier." 
Apparently this amplifier is 
not expected to help much 
in the reproduction. of 
music; at least the mail - 
order house is certainly -NO-AID- 
frank in describing the a ^iDUFifRS_ 
goods. ît'R Ou, 

Contributed by s 

T. F. Maher. 

A 

SATURDAY NIGHT SETS 
B..throont gesture front 

the Chicago Tribune of 
May 30. In furnishing 
radio bulletins for the de- 
velopment of sets. an ad 
states they are for fans 
"who build their own or 
\'ASH to improve their / . sent sets." We wonder 

it is necessary to work 
.n. this set while immersed 
'I- bathtub up to your 
i.e. k 

Contributed hp 
Milton R. L, -tc. 

als 

r hl. 

EMPLOYERS. TAKE 
Argument against undue 

application to work is 
found in the New or 
Sun of May 21: "Such 
extremely long HOURS 
have resonance points near 
the lower edge of the fre- 
quency scale and yield re- 
markable results." We 
don't know sihat frequency 
they refer to; but maybe it 
is the number of times lie: 
second that the stenographer 
powders her nose. 

Contributed h. 
S. '.. Root,<, 

NOTE 

ANTI -VOLSTEADIAN GESTURE 
Fnor the Petma ,Nees 

Jule is "BREWER 
TCI.R \' power six, console 
.ahit.et." Apparently this 
set h:.s not only a Iuilt -in 
loud speaker and other 
radio advantages, but some- 
thing for those who like 
a bit of refreshment while 
listening to the dryer parts 
of the program. 

C,ntrtbated h; 
Christ Bahlcr. 

IN THE GOOD OLD DAYS 

Proof that radio is not 
the infant it is said to be. 
taken from the Los .- Itifeles 
Herald of June Th. 
radio men are i 

advance showinu- 
equipment for th, 
of this year and ni 
Somebody should 
gate why radio dey, ,oi 
ments have been withhelf. 
from the public all the 
tinte. 

Contributed h. 

NEED SOME JACK? 
Economic suggestion fr,,m 

the Baratiick C-ompan ::'s 
catalogue in the advertise- 
meet of is battery charger: 
"Charging at 2', amperes 
for 1111 -volt 5O -6t) cycle-, 
t 1'RRENCY:' All You 

i T r have to do is to plug 
in this little gadget and 
attach the clips to your pay 
rt.yelope -and presto! -a 
rate 113 prey. 

iT Contributed by 
John C. Hcbe rger. 

FOR THE AESTHETIC FAN 

This from the Chicago 
Earning Post of April 21. 
in the caption under a pic- 
ture of a l00 -kw. transmit- 
ting tube: "The tube has a 
large copper anode, or plate, 
which is WATER COL- 
ORED." Maybe the plate 
is painted to have a 
greater interest for the in- 
telligentsia among the elec- 
trons, so they will he 
attracted thereby. 

Contributed by 
Grote Reber. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio XCIi's for September, 1927 

fo now l -rs-'^^a_ Lr n -7 !H IIiI I 

IIII i iy 

` IIII{l a a 
I 
ImISI 4 : -=1( tt@1GU 

953 

Conducted by Joseph Goldstein 

THIS Department is conducted for the benefit of our Radio Experimenters. We shall be glad to answer here questions for the benefit of all, but we can 
publish only such matter as is of sufficient interest to all. 

1. This Department cannot answer more than three questions for each correspondent. Please make these questions brief. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. If, however, questions entail considerable research work, intricate 

calculations, patent research, etc., a special charge will be made. Before weanswer such questions, correspondents will be informed as to the price charge. 

OUTPUT FILTERS 

(Q. 2231.) :NTT. J. Jenkins, Bryn Mawr, Pa., 
asks: 

Q. Will you please explain the use of an out - 
put filter for a loud speaker; stating its advantages 
and theory of operation and giving diagrams of 
several possible methods? 

A. The amount of current which actually actu- 
ates the loud speaker is continually varying with 
the voice- or music frequency received by the set. 
This may be considered as an alternating current, 
superimposed upon a direct current. The direct 
current is Bowing through the last audio tube at 
all times, and is dependent upon the voltage sup- 
plied and the resistance of the tube. This direct - 

current component, however, does no useful work 
at all in the circuit and, if it were possible, it would 
be gotten rid of. The output device does away 

The various types of output filter devices 
shown here are used to protect the loud 
speaker from being damaged by heavy cur- 
rents. They are fully explained in the text. 

with this unnecessary current -component in the 
loud speaker. 

All loud speakers have motor mechanism, of some 
type, which consists of one or more coils which 
act upon an armature or reed, which then transfers 
the motion to the diaphragm or to the cone. A per- 
manent magnet also is arranged in a certain relation 
to the coils and accentuates the movement. 

These coils must have a large number of turns 
in order to be effective, as the alternating current 
is very small. That is, to get enough force to 
actuate the speaker properly, we must have a large 
number of ampere turns. The ampere turns are 
measured by multiplying the number of turns by 
the current (in amperes) flowing in the coil and 
are, in a way, a measure of the force we may ob- 
tain from the magnet. Therefore, as the current 
is small, we most have a very large number of 
turns. In order to get the number of turns re- 
quired for proper operation, it is necessary to use 

a very small wire. If sufficiently large wire were 
used, the heavy current used in power tubes could 
be carried; but the bulk of the coil would be much 
greater and we would still have the unwanted direct 
current interfering with the operation. 

Rather than redesign the speaker completely, to 
take care of a large D.C. component, it is much 
more simple to eliminate the direct current from 

its windings. This is what the output device does. 
There are several different kinds of these, avail- 
able for use when the power tube is used. 

Use of Transformer 
In one method a low -ratio or a 1:1 transformer 

is used. As :n transformer has an output of alter- 
nating current only, the loud speaker is entirely 
free from the P.C. current, and the voltage across 
the speaker is very small. The connections for 
this device are shown in Fig. 2231A. 

As we are not limited by size of wire, etc., the 
primary of the transformer may be made of suffi- 
cient carrying Capacity so that there will be no 
danger of burnout. Special transformers are made 
for this purpose; though sometimes fair results may 
he had by the use of a standard low -ratio trans- 
former. It may be connected directly across the 
output of the receiver. 

Choke -and -Condenser Coupling 
Fig. 2231B shows another type of output device, 

which has a choke coil connected directly across 
the two output terminals of the rec., fiver. Two 
condensers are used to transfer the A.C. to the 
speaker. This device puts no high -voltage strain 
on the loud speaker and may he connected directly; 
its condensers may be of the low- voltage type, as 
there is no great electrical strain on them. The 
burning out of one condenser, while it would give 
the speaker a considerable potential above ground, 
would not burn it out. 

Fig. 2231C gives another choke -coil connection, 
using only one condenser and one choke. A low - 
voltage condenser may be used and there is little 
danger of burning it out; as the only voltage im- 
pressed across it is the drop in the choke. The 
disadvantage of this method is that the speaker 
lead is at high potential and a severe (though not 
dangerous) shock may be had by coming into con- 
tact with the leads. The D.C. component is elim- 
inated, as before, since direct current will not flow 
through a condenser. 

Fig. 2231D gives perhaps the most common con- 
nection for an output device. A choke is used as 
before, connected between the "B" supply and the 
plate of the tube. A by -pass condenser, between 
one side of the loud speaker and the other output 
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terminal, is connected also to the negative return 
of the "W' battery. The loud speaker has on it 
no high voltage at all, and is perfectly safe to 
handle. It must be noted, however, that the full 
"B" potential is placed directly across the speaker 
to the negative return. This means that the con- 
denser must be of the high -voltage type. A shorted 
condenser would put the full "B" through the 
speaker, by way- of the choke, with the result that 
the speaker windings would probably be burnt out. 

Where there is no danger in coming in contact 
with the loud- speaker lead, there is no reason why 
the method shown in Fig. 2231C should not be 
used. The results obtained from the various 
methods when properly operated seem to he prac- 
tically the same; though some preference may he 
perhaps given to the choke -coupled methods. 

The type shown in Fig. 2231B. while requiring 
two condensers, is perhaps the safest and easiest 
to install. The condensers may be of the cheaper 
type, and a burn -out is not likely to cause any 
damage other than to the condenser. The value- 
of the coupling condensers may be from 2 to 6 
microfarads; the higher values giving better results 
on the low notes. The choke is usually about 30 
henries. These constants are not at all critical; 
and any sort of output device will certainly improve 
the quality over none at all. Some manufacturers 
recommend the use of output filters on voltage. 
as low as 90, but others say only that all voltage- 
over 135 should have a coupling device. 

RADIOLA 20 RECEIVER 
(Q. 2232.) Mr. R. Palusso, Glenhead, N. V., 

asks: 
Q. Will you please publish in your colnnuns the 

circuit diagram, and any other information on the 
Radiola 20 five -tube receiver? 

A. The diagram which you request will he found 
at the bottom of this page. 

The Radiola model 20 employs tuned- radio -fre- 
quency amplification with regeneration in the de- 
tector tube. The tuned- radio -frequency stages are 
two in number and of the neutralized type, employ- 
ing the Rice method of neutralization. The neu- 
tralizing condensers are designated in Fig. 2232 
as C, Cl and C2. 

The tuned circuits are capacitatively tuned with 
S.L.F. condensers mechanically coupled so that 
they are controlled from one drum. Vernier ad- 
justments in the form of two vernier condensers 
are also included; these condensers are designated 
as C3 and C4. The complete receiver system con - 
sists of two stages of neutralized tuned- radio -fre- 
quency amplification, a regenerative detector and 

Circuit diagram of the popular "Radiola 20" five -tube receiver. Two stages of balanced radio 
frequency, with a regenerative detector, provide unusual sensitivity. 
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two stages of transformer- coupled audio- frequency 
i amplification. The regeneration is obtained by 

means of a tickler coil connected in the detector - 

tube plate circuit and coupled to the grid coil of 
that tube. 

The aerial input coil (the primary) is tapped 
in order to provide for various aerial lengths and 
conditions. The R.F. amplifying tubes are so wired 
that a bias of "-4%" volts is applied to the grids 
of these tubes. The tubes utilized are 199 in the 
R.F., detector and the first audio stages; and a 120 
in the output stage. The filament control is ob- 
tained by means of a rheostat controlling the sec- 
ond R.F., detector and both A.F. tubes. The 
volume control is a separate rheostat for the fila- 
ment control of the first R.F. tube. 

The sequence of the tubes, looking down upon 
the receiver with the panel facing the individual, 
is as follows: First R.F., second R.F., second 
A.F., first A.F., and detector. A jack is provided 
so that either or both stages of A.F. amplification 
can be employed. Pin jacks are provided, to make 
possible the connection of a voltmeter for the de- 
termination of the filament potential. 

DOUBLE- IMPEDANCE AMPLIFIER 
(Q. 2233.) Mr. C. Gold, Brisbane, Australia. 

writes: 
Q. After much experimenting, I have come to 

the conclusion that the quality obtained from a 
receiving set depends to a great extent on the 
design of the audio amplifier. Therefore, I would 
like to construct an amplifier to substitute for my 
present resistance -coupled amplifier, and am think- 
ing of using double impedances for this purpose. 
Can you give me any information, and a circuit 
diagram of an amplifier of this type? 

A. It is generally conceded that transformer - 
coupled amplification provides the simplest and 
most stable means of obtaining ample loud speaker 
volume. While the better makes of present -day 
transformers provide good tone quality in combina- 
tion with a suitable loud speaker, to those with a 
critical musical ear, however, somewhat better tone 
quality, with less volume, may be obtained with 
impedance- and resistance -coupled methods. How- 
ever, the last two methods, because of their in- 
herent characteristics, have often been abandoned 
in favor of the more stable transformer- coupling 
system, with its greater volume for given "B" 
or plate voltages, though at a slight sacrifice in 
realistic rendition. 

Double- impedance coupling differs radically from 
the usual impedance -coupling in the amplifier, as 
well as from the well -known resistance coupling. 
in the usual type of impedance -coupled amplifier, 

"blocking" frequently occurs, particularly in the 
last A.F. tube. This is probably due to the fact 
that, in spite of precautions taken to adjust the 
grid bias properly, an occasional signal causes the 

grid to charge. Unless this charge has leaked off 
before the next impulse reaches the grid, "block- 
ing" occurs. The high- resistance leak used in the 
usual impedance -coupled amplifier does not permit 
the charge to leak off rapidly enough. If the re- 
sistance is reduced to the point where blocking no 
longer occurs, signal strength suffers. The react- 
ance type of leak in the double -impedance coupler, 
one the other hand, combines a high impedance to 
alternating current with a low direct- current resist- 
ance, and the tendency to block is overcome. 

Problems of Coupling 
The high value of the coupling resistance re- 

quired in resistance -coupled amplifiers for good 
quality generally results in tubes being operated 
at a plate voltage too low for best results. (Plate 
voltage is the actual voltage on the tube and, in a 
resistance -coupled amplifier, is much less than the 
-voltage across the `B" battery or socket -power 
unit.) While the drop through the resistance can 
he compensated by raising the plate voltage, very 
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A seven -tube receiver of recent design. "Binocular" fieldless coils are employed, thus preventing 
any feed -back and oscillation due to interaction between coils. 

few users find it possible to attain the necessary 
high voltage for proper operation. In consequence, 
while distortion due to unequal amplification of 
different frequencies is avoided, harmonics are fre- 
quently introduced as a result of rectification due 
to overloaded tubes; with consequent confusing dis- 
tortion in what is claimed to be a distortionless 
aniplifier. 

For those seeking the utmost realism in radio 
rendition, together with reliable operation on rea- 
sonable plate voltages, the amplifier shown in the 
accompanying diagram is suggested, although it 
need not be followed in precise detail. Three stages 
of double- impedance coupling may be employed; 
but increased volume, without perceptible loss of 
quality results from the use of one transformer- 
coupled stage, as indicated. If a great volume of 
output is desired, a 112 -type tube should be used 
in the second stage, and a 171 -type in the last 
stage, with the usual 201A -type in the first stage. 

With A. C. Current Supply 
In using impedance- coupled amplifiers with plate 

supplies having an A.C. source, trouble is some- 
times encountered. Several methods of overcom- 
ing this trouble are generally successful. The 
use of different plate voltages on the different tubes 
of the amplifier is frequently effective. It will 
sometimes be found helpful to place the trans- 
former in the middle stage of the amplifier. In 
this case the primary should be reversed if nec- 
essary. Condensers placed across the plate -supply 
binding posts of the receiver help materially in 
stabilizing the amplifier. Also, to provide the ut- 
most clarity on low, sustained notes, a large con- 
denser, with a capacity of from 10 to 20 mf., may 
be shunted across the full output of the "B" -unit 
if found necessary. 

It goes without saying that the tubes employed 
in this aniplifier must be properly operated, with 
their full rated filament voltages, ample -plate volt- 
ages, and proper grid- biasing or "C" batteries. 

Because of the excellent frequency- characteristic 
of this amplifier, nothing but a very high- quality 
speaker, with distortion reduced to a minimum, 
should be employed. The high voltage output of 
the power tube calls for a speaker filter or output 
transformer. In the circuit shown. a speaker filter 
is employed. Practically the same results may be 
obtained by substituting an output transformer. 

The results obtained with this combination 
double- impedance and transformer -coupled aniplifier 
will prove a surprise party to the dyed- in -the- 
wool broadcast listener, because of the full tone 
and pleasing musical values of the loud speaker 
rendition. 

SYNCH ROPHASE SEVEN RECEIVER 
(Q. 2234.) Mr. S. Jacobson, Brooklyn, N. Y., 

asks: 
Q. Kindly print in your columns the descrip. 

An amplifier which provides a quality of reception that is unusual. The combination of a 
transformer and dual impedances gives faithful reproduction. throughout the entire musical 

range, with ample volume. 

tion of the latest type of Synchrophase receiver. 
This is a seven -tube set and employs coils of the 
binocular type. 

A. We are indebted to Mr. W. A. Schudt, Jr.. 
of A. H. Grebe Co. for the following description 
of this receiver. 

Principally by the combination of ingeniously - 
devised tube -isolating circuits and fieldless, space - 
wound, binocular coils, the following improvements 
have been achieved: greater and more uniform 
signal response and selectivity on both the high 
and low wavelengths within the broadcast band; 
nullification of all tendency toward oscillation; 
removal of detuning effects due to differences in 
vacuum -tube characteristics of any one type; lib- 
eral tuning leeway on dial below and above broad- 
casting range; elimination of critical tuning effects 
on low wavelengths ; accurate matching of tuned 
stages on all broadcast wavelengths. 

The fieldless Itroperties of the binocular coils 
overcome feedback between the tuned stages and 
prevent signals from entering the detector except 
through the first radio -frequency stage. The space - 
winding of this wire produces a marked increase 
in selectivity on the shorter wavelengths, where 
selectivity is particularly. desirable. 

Close scrutiny of this circuit reveals that we 
have four stages of tuned R.F. amplification, a de- 
tector and two stages of A.F. amplification; the 
last audio stage being designed for use with 
171 -type power tube. In all we have five tuned 
stages, requiring five variable condensers, with a 
maximum capacity of .000275 -mf. each. 
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Correspondents asking questions about 
the construction or operation of home -made 
sets will prevent delay by enclosing a 
schematic diagram, with value of the com- 
ponents used: as such circuits are not 
always standard. 

These five individual variable condensers, hori- 
zontally mounted and rigidly secured in place, are 
driven in unison by a three -point tuning -drive de- 
vice, which is connected with the single dial and 
vernier on the front of the marquetry panel. The 
rigidity of the tuning condenser assembly insures 
the permanency of the accurate factory adjustment. 

The letters L and LI indicate the binocular coils 
in the schematic diagram above. (Fig. Q2234.) L1 
is the primary coil, which is the same in each 
stage throughout the receiver, and consists of 
thirty -five turns of No. 36 wire. The secondary 
coils are divided into two halves, each having 122 
turns of 10 x 38 Litz wires. 

In the grid circuits of the tuned stages, R, RI 
and Cl comprise the newest Grebe feature, the 
tube -isolating circuits, through which more uniform 
signal response and better reception on the low 
wavelengths are obtained, as well as nullification 
of excess oscillation. 

Briefly, the tube -isolating circuit consists of an 
adjustable condenser having a maximum capacity 
of 100 -mmf., a resistor R, with a value between 
3 and 8 megohms, and a second resistor, R1, value 
425 ohms. 

Note carefully that all of the "A -" terminals 
are connected to the aluminum "deck," this acting 
as a ground and master- connector. Where such 
connections are made they are indicated by the 
conventional "ground" symbol. Thus the "A -" 
terminal goes directly to the shield (deck) and to 
a small by -pass condenser. 

The detector stage is slightly different (i.e., the 
tube- isolating circuit) in that we have here one 
less resistor; and the remaining one is connected 
between the grid and the "A+." The adjustable 
capacity remains at the same maximum as in pre- 
vious stages, and in the same place in the circuit. 

The receiver is adaptable to use with either a 
short or long aerial, having facilities in the antenna 
circuit, in the form of a direct connection and a 
series -condenser connection, for use with either 
type respectively. 

The method employed by the designers of the 
Synchrophase Seven, of operating five variable 
condensers through one dial and a tangent vernier, 
which is unusual, utilizes a three -point driving 
device which controls through its main shaft the 
five variable condensers simultaneously. Perfect 

(Continued on page 270) 
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Scientists Perfect 
Light Socket Power 

UT o 
test 

atures f 
averag 
a ne 

I light 
sock s+ )o'' :: " pendable as your 
own house current, that demands no 
more attention than your electric iron, 
sweeper, or toaster. 

Scientists, led by Professor S. J. M. 
Allen, Ph. D., of the Post Graduate 
College of Engineering, University of 
Cincinnati, working with metals and 
minerals in temperatures and electric 
furnaces of unheard -of proportions 
after years of experimenting, succeeded 
in re- arranging the entire atomic struc- 
ture of copper, thus converting an 

ordinary conductor 
material into this new 
metal, now known to 
the scientific world 
as Kuprox. 

A tiny disc of Ku- 
prox, scarcely a s 

large as a half -dollar 
now does the work 
that formerly re- 
quired charging 
bulbs, noisy vibrators, 
and ruinous jars of 

iacid and electrolyte. 
Kuprox is now offered in stores of 

radio dealers the country over in many 
forms. Units, delivering radio "A" 
power, radio "B" power, and compact 
single units from which all radio power 
necessary for the operation of a set, 
is obtained are among the new items 
in which this new 
rectifying metal 
is used. 

One of its most 
interesting forms 
is t h e Kuprox 
Replacement 
Unit, consisting 
of a series of 
several Kuprox 
Discs, with which 
to replace the 
acid j a r and 
charging unit on 
all existing electrolytic trickle chargers 
and power units. With this unique re- 
placement unit, retailing for only $4.50, 
it is but the work of a few minutes to 
do away with all the bothersome water- 
ing and other attention that has been 
necessary to keep a trickle charger 
functioning. Two simple binding post 
connections are all that are necessary. 
Merely disconnect the present acid jar 
from the transformer of the trickle 
charger, throw it away and connect the 
same two leads to two binding posts on 
the Kuprox Replacement Unit. Thus 
any electrolytic charger becomes abso- 
lutely dry. In addition to eliminating 
all the attention necessary with the or- 
dinary wet charger, this replacement 
unit of course does away with the acid 
fumes and the possibility of ruined 
clothing and furniture. The Replace- 
ment Unit also gives a great deal higher 
charging rate, resulting in greater op- 
erating efficiency of the battery. 

wizardry of retort .. d 
born of molten to er- 

nd the conception 
a :`r :Í' i 

T h e Replace- 
ment Unit, a 
series of simple 
Kuprox metal 
discs, riveted to- 
gether. 

How 
the Kuprox 
Replacement Unit 
replaces the acid jar 
on trickle chargers. 

L 

No acid, liquids, 
or charging bulbs - 

Dry, permanent power 
No watering or bother! 
At last, radio power as dependable and permanent as 
your house current, that requires no more attention 
than the snap of a switch. KUPROX, the new, dry 
metallic rectifier supplies all radio power, A, B, and 
C, constantly, dependably - - probably the greatest 
of all developments in light socket radio power. 

With KUPROX Devices your set is truly electric. 
KUPROX is all- metal - - dry - - it needs no watching 
or watering - - it cannot wear out. Various models, 
from Trickle Chargers to the Combinations which 
supply all radio power from a single compact unit. 

UPROX 
RADIO POWER DEVICES 

KUPROX "A" TRANSI- 
FIERS- Batteryless, noise- 
less, electric "A" power. 
Dry, dependable, needs no 
attention. Operates any 
receiver. 4 -volt or 6 -volt, 
$28.50 and up. 

KUPROX A & B TRAN. 
SIFIERS -All radio power 
from a single unit. Con- 
trolled from set switch. Ab- 
solutely dry, requires no 
attention. $57.50 and up. 

KUPROX Replace- 
ment Unit - For re- 
placing acid jar on 
all standard trickle 
chargers and power 
units. $4.50 

KUPROX "B" TRANSI - 
FIERS - Dry. permanent. 
free of hum. Models for 
all sets and circuits, $14.50 
and up. 

KUPROX Trickle 
Chargers - I.amp. 
rate. Large model 
gives 254 -amp. boost- 
er charge. $10.50 
and $18.50. 

Free Booklet- "The Secret of Battery 

J Elimination." Contains performance 
curves on most standard eliminators. 

THE KODEL RADIO CORPORATION, 501 E. Pearl St., CINCINNATI, O. 
U 1927 K. R. Cor, 
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Townsend 
"B" Socket Power 
"Best inWolld " 

Says A. W. GALE 
of Gloversville, N. Y. 

Below is a re- 
production of 
Mr. Gale's let- 
ter of May 8th, 
1927. 

48 W. Fulton St.. 
Gloversville, N. Y. 

"Received the Townsend all O. K. It is 
the best in the World and that is saying some. 
I have a Radiola 4 tube. Get more 
stations than ever before. Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ, 
WIP, WWJ, KTHS, KOP, KOA, WHAS. 
WTAM and KSD- besides 4 in Chicago, 
all in the East and then some." 

A. W. Gale. 

Replaces "B" Batteries 
The letter above speaks for itself- proves be- 
vond doubt that the Townsend "B" Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: "Eliminator works 
fine. Showed it to a friend and he wants one 
also. I will say it sure beats batteries. I get 
stations I never got before on a 6 tube set." 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says, "Your Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 t`other time. My 
neighbor has a $27.50 Eliminator and I don't 
see that it works any better than yours." 
Delivers up to 100 volts on any set, on D. C. 
or A. C. -any cycle. Full tone, clarity and 
volume. 

Tested and approved by America's 
leading Radio authorities -Radio 
News and Popular Radio Laboratories 

ORDER TODAY! 
Simply fill out the coupon and slip it into an 
envelope with only $1.00 and mail at once. 
Your Townsend "B" Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days - 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 

TOWNSEND LABORATORIES 
713 Townsend St., Dept 25 Chieago. III. 

Attach Only $1.00 

lODayÉÌ 
to this Coupon! 

IL Á 
SEND TODAY 

I e TOWNSEND 

Judge' ' LABORATORIES 
o Jüg 713 Townsend St. 

Dept. 25 Chicago, 111. 

Gentlemen: Attached find $1.00. Kindly sent. 
at once Townsend "B" Socket Power Unit, 
C. O. D., for $5.85, plus postage, on guaranteed 
10-day free trial. 

Name 

Address 

City Stale 

Radio News for September, 1927 

Working on Seven -Foot Waves 
(Continued front Cade 241) 

the generated oscillatici adjusted 
simply by the variable condenser, CV. The 
powed absorbed by this transmitter is ap- 
proximately 80 watts, of which about 70 
percent goes to the antenna. This efficiency 
is rather high. 

ANTENNA SYSTEM 
The transmitters are set up in the cupola 

of the institute. The antenna (see Fig, 5) 

have grid and plate connections brought out 
separately to terminals fixed in the top of 
the glass bulb, an arrangement that keeps 
the capacity at a minimum. 

The complete transmitter employing these 
tubes was made to operate successfully on 
2.12 meters. It is shown pictorially in Fig. b 
and diagrammatically in Fig. 7. 

There is no condenser in the plate cir- 

FIG 2 FIG 4 FIC 

Fig. 2 is a 10 -20 -meter circuit; Fig. 4, a circuit for 7.05 meters ; and Fig. 7, a circuit operating 
on 2.12 meters. Observe that in the last. no condensers are used; the self- capacity of the 

apparatus being sufficient. 

is a copy of the Hertz "hi-polar," and is 
mounted at the top of a wooden mast about 
40 feet high. It consists of two telescoping 
tubes. about 4i8" inch in diameter, and can he 
turned around on its vertical axis. 

The coupling between transmitter and an- 
tenna is accomplished by a Lecher parallel- 
wire system, the leads of which are carried 
to the antenna through porcelain tubes in the 
cupola wall. ( See Fig. 1, in which wires are 
shown attached to wall.) This system, which 
involves no direct connection, between the 
oscillator and the antenna, possesses the ad- 
vantage of high eficiency, and, we believe, 
is used here for the first time. 

Tubes of the two types hitherto used are 
not suitable for the production of sti:l shorter 
waves, because of their relatively high in- 
ternal capacity. Further decrease of wave- 
length can only be brought about, therefore, 
by the use of valves with lower inter -elec- 
trode capacity. Such tubes are not made in 
Germany, so French valves of the .type 
known as "E -4 -M° were selected. These 

cuit, the oscillating circuit consisting of only 
a wire bow or arc connecting the two plates 
together; within this wire is another, bridg- 
ing the two grids. Spirals of wire, as in the 
other transmitters, are used to carry the grid 
and plate voltages to the neutral points of 
the rings, and act as chokes to prevent the 
R.F. current from wandering into the power - 
supply circuits. This transmitter draws 170 
watts on the plate side -170 milliamperes at 
1000 volts. The working efficiency is very 
high, because of the elimination of all un- 
necessary capacity. 

The plate supply for this 2.12 -meter outfit 
is rectified A.C. The high- voltage trans- 
formers, condensers, chokes and rectifier 
tube composing the power -supply unit oc- 
cupy the right end of the table shown in 
Fig. 6. The rectifier tube employed, a Ger- 
man product, contains argon gas. 

Practical researches of an important scope 
will be carried out with the 7.05 -meter trans- 
mitter, and under the call letters KS9, it will 
he used for telegraphic communication. 

"High -Mu" Tubes Give Ample Volume with Two Stages 
of Resistance Coupling 

ALONG with the remarkable time quality 
for which resistance -coupled A. F. am- 

plification has long been recognized, many 
radio enthusiasts are now beginning to realize 
that there is plenty of volume available with 
this method, together with a marked economy 
in battery drain. In fact, for ample loud- 
speaker volume, operating on "B" batteries, 
this method will he found more economical 
than transformer coupling; which makes it 
desirable for those who employ "B" batteries. 

The high -amplification ( "high -mu ") tubes 
recently introduced, such as the 240 and 
similar types, have so increased the amplifi- 
cation per stage for resistance coupling that 
it compares favorably with the usual stage 
of transformer coupling. Thus, a two -stage 
resistance -coupled amplifier, using one of 
these tubes for the first stage and a power 
tube for the second, will deliver ample loud- 
speaker volume, while the "B" battery drain 
will he found surprisingly low. 

CONSTANTS 

The two -stage resistance -coupled amplifier, 
in its latest form, comprises a high-amplifi- 
cation tube for the first stage, coupled to 
the detector by means of a 250,000 -ohm plate 
resistor and a 2- megohm grid leak, with a 
.05 -mf. coupling condenser. The second 
stage comprises a power tube of the 171 or 
112 type, with a coupler made up of a 250,- 
000 -ohm plate resistor and a 100,000 -ohm 
grid leak, with a .05 -mi. coupling condenser. 
Obviously, the correct plate voltage and "C" 
battery should be employed for the power 
tube. The same plate voltage may be applied 
on the first stage, with a "C" battery of 1 

for 135 volts "B," and 3 for 180 volts. The 
detector also should be a high -mu tube if 
only two stages of amplification are em- 
ployed. 
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You wouldn't stuffyourself tonight 
then go hungry all next week! 

DON'T expect your radio storage battery to 
bring in programs loud and clear when 

you work it day after day without replenish- 
ing the power. Keep the battery strong and 
active by feeding it regularly -with a 
Rectigon Home Charger. 

Charge at trickle or high rate - Rectigon 
does both. 

With the Rectigon you can get a steady 
"trickle" to replace "A" power as you use 
it. In case of heavy drains due to prolonged 

use of the set, by a mere rearrangement of 
the leads you charge "A" or "B" batteries 
quickly, at a heavy rate. Either way, when 
you turn on your radio, you have power to 
spare. There are no acids or chemicals with 
Rectigon - no moving parts. You just 
attach the leads and plug into the light 
socket. It will charge your automobile 
battery the same quiet, "no trouble" way. 

Rectigon, the many purpose charger, at good 
radio stores. 

WESTINGHOUSE ELECTRIC & MANUFACTURINI. COMPANY, EAST PITTSBURGH, PENNSYLVANIA 
OFFICES IN ALL PRINCIPAL CITIES " REPRESENTATIVES EVERYWHERE ' TUNE IN WITH KDKA- KYW -WBZ 

rSIDES Rectigon for RESIDES 
battery 

charging, Westing- 
house also makes Micar- 
ta Panels and tubing 
for better insulation, 
and power testing in- 
struments for better 

reception. Rectigon Home Charger 
for radio and automobile 

storage batteries. 

Westinghouse 
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CelatsiteWire 
A cable of fine, tinned copper 
wires with non- inflammable 
Celatsite insulation. Ideal for 
sub -panel or point -to-point 
wiring. Strips easily, solders 
readily. Nine beautiful colors; 
sold only in 25 ft. coils, in car- 
tons colored to match con tents. 

Acme 
Celatsite Wire IÍ 

Tinned copper bus bar hook- 
up wire with non-inflam- 
mable Celatsite insulation, i n 
9 beautiful colors. Strips 
easily, solders readily, won't (l 

crack at bends. Sizes 14, 16, 
18, 19; 30 inch lengths. 

Spaghetti Tubing 
Oil, moisture, acid proof; highly 
dielectric - used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in 2 and 2,!, ft. lengths.) 

Stranded Enameled 
Antenna 

Best outdoor antenna 
AVE you can buy. Seven 

strands of enameled 
copper wire. Presents - maximum surface for 

reception, resists corrosion; 
this greatly improves the 

signal. Outside diameters equal to 
sizes 14 and 16. (We also offer solid 
and stranded bare, and stranded 
tinned antenna.) 

Loop Antenna Wire 
Sixty strands of No. 38 bare copper 
wire for flexibility, 5 strands of No. 
36 phosphor bronze to prevent 
stretching. Green or brown silk 
covering; best loop wire possible to 
make. 

Battery Cable 
A rayon- covered cable of 
5, 6, 7, 8 or 9 vari- colored (" 
Flexible Celatsite wires 
for connecting ; 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. Gives set 
an orderly appearance. 

Send for folder 
THE ACME WIRE CO., Dept. D 

New Haven, Conn. 

Af oi- 
, IRE 

'MAKES BETTER RADIOS 

Radio News for September, 1927 
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Loop Operation of the Strobodyne 
(Continued frone raye 229) 

cuit attached to the Strobodyne, and sup- 
plying the "A," "B" and "C" current to 
the power tube in addition to the "B" vol- 
tage for all the other tubes. 

If a rower -supply unit is used zenith a 210 - 
type tube, care should be taken to turn off 
the power whenever adjustments are to be 
made in the audio circuit; because these nuits 
deliver a high voltage, which gives a serious 
shock when touched with the bare hand. 

At the right in Fig. 4 are given the construc- 
tional details for making the loop for the 
Strobodyne receiver. When constructing this 
loop care must be taken to have the dimen- 
sions and the number of turns of wire correct. 

11111.11111111111111211.1112111111111111.111.111111111111111111.11.11111111211121111111111 _ _._ ,11,.1.2 1111111.11.11111111s 

ALL data on the Strobodyne Cir- 
cuit are published in conjunc- 

tion with RADIO NEWS' sister 
publication, TSF MODERNE, of 
Paris. Sole rights to the publication 
of the Strobodyne in the United 
States are held by RADIO NEWS. 

0111111111111111111111111,11111111111111111.11111111111111111111111111111111111111111,11::_ 111111111111MM 

Below is shown the circuit diagram of a 
socket -power unit that will operate satisfac- 

torily with the Strobodyne receiver. 

+B +B +B +B 
180v. 90V. 67 V. 45 

II 

-12'-. \ 

COMPL LT ED 
LOOP 

BINDING POSTS 

I I" 

m 

1 
WOOD FRAME BORED 
FOR LOOP FOR BASE 

SUPPORT 

7. 

r 
FOUR 

BAKELITE j1 
LOOP BASE SUPPORTS FOR WINDING 

FIG. 4 

R 

SOCKET POWER UNIT 

1r4w 1 . 

FIG 6 

J- 
DET. 

-C -C li AUDIO 24P AUDIO 

POWER TUBE SOCKET 

Radio News of the Month 
I 

(Continued from page 207) r. 

SHORT -WAVE TIME SIGNALS 
IN addition to the 112 -kc. (2677- meter) 

wave on which Arlington has been broad- 
casting time signals from the U. S. Naval 
Observatory, at noon and 10 p. m. E. S. T. 
daily, short -wave transmissions are now be- 
ing made and will materially widen the range 
of this service. It is expected that these can 
be heard from Hawaii to the Eastern Medi- 
terranean by day with suitable receivers; 
and over a much larger area at night. The 
frequencies used are 4,015 -kc. (74.67 meters), 
8,030 -kc. (37.34 meters) and 12,045 -kc (24.89 
meters) ; the latter two being harmonics of 
the first. 

BROADCASTING IN INDIA 
ELABORATE plans for covering im- 

mensely populous India with a chain of 
high -power stations, making reception pos- 
sible to millions of inexpensive sets, show 
tangible result with the completion of a 12- 
kw. station at Bombay, on the west coast 
of the peninsula of Hindustan. This is in a 
time zone 5T/ hours east of London. 

RESISTOR 

666V. 
+ A -A-e+C 

TWISTED WIRE 
FOR At. 

4 

WIRED RADIO IN AUSTRIA 

THE new broadcast station at Innsbruck, 
in the Tyrol, relays Vienna programs on 

294 meters, 500 watts. This station is linked 
with the studio by four hundred miles ni 
land -line. Of this distance a large portion 
is covered by power lines, over which the 
programs are sent at radio frequency. They 
are again stepped down at Wörgl, 45 miles 
from Innsbruck, and complete the journey 
by regular telephone cable. 

PORTUGUESE RADIO CHAIN 

THE colonial empire of Portugal is now 
linked with Lisbon by a chain of five 

stations, the latest of which was recently 
opened at Lourenco Marques on the east 
coast of Africa. Others are at Madeira. the 
Azores, Cape Verde, and Loanda in West 
Africa. 

RADIO SERVICE TO MANILA 

DIRECT radio service between San Fran - 
cisco and Manila has now been estab- 

lished, eliminating relays, by the use of short 
waves. The new Manila transpacific station 
has a 40 -kw., C. W. transmitter, and is 
located in the same building with the new 
high -power broadcast station of that city. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio -A'M's for Scptcurbcr, 1927 

twi) 0 a Three Year Guarantee 
Shipped direct from our factory at 
rock bottom prices -cost less than 

most battery sets 
No Batteries, Chargers or Eliminators 
No Acids; No Liquids -Plug In -Press Button -"Tune In' 

IA Real I1cctric 
Radio 

AGENTS ! DEALERS ! 

BIG PROFITS ! 
Make big money taking orders for Metro - 
dynes. All as part time. Metrodyne AI'" 
Electric Radios as in a class by them- 
selves. Unequalled for quality, performance 
and price. De monstrate at borne and take 
orders. Lowest wholesale prices. Your 
demonstrating set on 30 days' free trial. 
Mail coupon below for details. 

etrod ne 
ALL ELECTRIC RADIO 

7 Tubes - Single Dial Set 
100% Electric Radio 
At last! The radio you've dreamed 
about ! If you have electricity in your home 
you can now really enjoy coast to coast 
radio reception without the care, bother and 
muss of batteries, chargers, eliminators, etc. 
The Metrodyne All Electric is a real, gen. 
uine batteryless radio set. Simply insert the 
plug in the socket, press the switch button 
and "tune in." You could not possibly buy a 
better radio set than the Metrodyne All 
Electric, no matter what price you paid. 

BEAUTY- EFFICIENCY 
DEPENDABIILITY 

The Metrodyne All Electric Radio is 
a 7 tube, single dial set. Only the highest 
quality low loss parts are used throughout. 
Solid walnut cabinet, beautiful two -tone ef- 
fect, with handsome gilt metal trimmings. 
Size of cabinet, 28 inches long, 13 inches 
deep, 10 inches high. Has electrically lighted 
dial so that you can log stations in the dark. 
Only one dial to tune in all stations. Excel- 
lent tone qualities - wonderful volume - 
very selective. 

Costs Less Than Most Battery Sets 

Gorgeous Console 
Electric Radio 

Here is the Metrodyne All Electric Corsole 
Radio -a gorgeous. genuine walnut cabinet 
in a beautiful two -tone finish. Has a built -in 
genuine Metro Cone large size speaker. Brings 
in programs with great volume, reproducing the 
entire range from the lowest to the highest notes 
with remarkable clearness and distinction. All 
metal parts are finished in old gold. Wonderful 
electric radio, in a cabinet that will beautify 
the appearance of any home. 

Do not confuse the Metrodyne electric radio with ordinary light 
socket sets, because the Metrodyne is truly an all electric 
radio - consumes less than 2c worth of power a day. 
Comes to you direct from the factory. Its low cost 
brings it down to the price of an ordinary battery 
set. We are so confident that you will be de- 
lighted with this wonderful, easy -to -oper- 
ate batteryleas radio that we offer to 
ship it to your home for thirty days' 
free trial - you to be the judge. 

Mail This Coupon 
We are one of the pioneers of radio. The 
success of Metrodyne sets is due to our lib- 
eral 30 days' free trial offer, which gives 
you the opportunity of trying before buy- 
ing. Thousands of Metrodynes have been 
bought 

!: imon our liberal 
free trial basis- 
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The Famous AERO 
Short Wave Kit 
Used in Important 

New Circuit! 
Be sure to read all about the new circuit 
employing these improved coils described 
in RAD'O NEWS. 

AERO LOW WAVE TUNER KIT 

Code No. L. W. T. 125 . . Price $12.50 

Always the prime favorite of all experts and 
amateurs insistent upon the very best in 
short wave reception, the AERO Low \Vave 
Tuner Kit for this season has been made 
even better than ever 1 

As used in the new short wave circuit de- 
scribed in RADIO NEws, these improved coils 
are certain to produce performance beyond 
compare. Even greater volume, selectivity, 
tone quality and flexibility is definitely 
assured. 

USED BY TWO FAMOUS EXPEDITIONS 
The AERO Coils used in the AERO Short 
Wave Kit have proved themselves so eác- 

traordinarily efficient that they have been se- 
lected for use on the University of Michi- 
gan's Expedition to Greenland (1926- 27 -28) 
and on the MacMillan Arctic Expedition. No 
greater proof of their efficiency could be 
offered than by their selection for these 
important tasks. 
The AERO Low Wave Tuner Kit illustrated 
above is completely interchangeable. The kit 
itself includes 3 coils and base mounting cov- 
ering U. S. bands 20, 40 and 80 meters. You 
can increase the range of this kit to 725 
meters by use of AERO interchangeable 
coils No. 4 and 5 (Price $4.00 each) or you 
can decrease the range to go as low as 13 

meters by use of AERO interchangeable 
coil No. 0 (Price $4.00). 
By all means build this new RADIO NEws 
Short Wave Set. The AERO coils used in 
its construction can be procured from your 
dealer or direct front our factory. We have 
also arranged to furnish the Westinghouse 
Micarta drilled and engraved panel for this 
receiver direct from our factory. Write us 
at once for full information. 

AERO PRODUCTS, INC. 
Dept. 105 

1772 Wilson Ave. Chicago, Ill. 

The New AFRO Choke 60 
Modern circuits of high sensi- 
tivity demand the use of radio 
frequency chokes in certain 
parts of the circuit. The AERO 
Choke 60 is designed to have a 
uniform choking action over a 
wide range of wave lengths, in- 
cluding Broadcast bands and 
Amateur short wave bands as well. Many 
chokes employed for this service have an 
unpleasant characteristic of showing so- 
called "holes" in the tuning range. that is, 
points on the tuning dial where the receiver 
cannot be made to oscillate. These condi- 
tions are completely corrected with the new 
AERO Choke 60. Price $1.50 each, at your 
dealer's or direct. 

WORLD SYNCHRONIZING SIGNALS 
APROPOSAL which may seem fan - 

tastic, but may be some day realized, is 
made by an English correspondent, G. Chap- 
man, in 11'ircless World (London), to the 
effect that, with the increasing demand for 
television, a worldwide wavelength should be 
set aside for synchronizing signals. A high - 
power station, according to this plan, would 
be devoted to sending forth standard -fre- 
quency signals of this kind, by which all 
television machines could be regulated, as 
well as radio clocks operated. While in the 
future, this idea seems like one which may 
be practical with the development of the art. 

RADIO FAN GREETS FLIERS 
THE first reception in Europe was given 

to Chamberlin and Levine, immediately 
after their forced landing, by a German en- 
gineer, A. Amling, who had been listening to 
radio reports all night, while he worked on 
an amplifier. Seeing the descent of the plane 
he rushed at once to the spot, constituted 
himself a reception committee and interpre- 
ter ; and sent in to Berlin the first notifica- 
tion of its arrival. "That I was able to 
observe the fliers so quickly and assist them," 
said Herr Amling, "is not the least of the 
services rendered by broadcasting." 

-Frank -1. Gibson. 

The readers of RADIO NEWS are invited 
to co- operate by the contribution of news items 
which concern novelties in radio or in the uses 
to which it may be put; especially those in 
which the element of human interest is found. 
Government announcements or press dispatches 
of general circulation will not qualify; send 
stories of something that has happened in your 

O own vicinity. They should be short; for each 
one published $1.00 will be paid. Address 

i News Editor, RADIO NEWS, 53 Park Place, 
New York City. 

COMBINATION SHORT -WAVE RECEPTION 
WHILE the carrying power, at long dis- 

tance, of the higher radio frequencies 
(short waves) has been demonstrated most 
remarkably in the past year, even these are 
subject to severe fading. In recent tests at 
Keston, England, by the B. B. C., on recep- 
tion from Schenectady, use was made of the 
fact that different waves fade at different 
times. Two short -wave receivers were tuned, 
one to 32.8 and the other to 22 meters, and 
their combined output was fed into one loud 
speaker. The transmission was thus made 
remarkably steady. The drawback, however, 
is that the atmospherics ( "static ") were 
doubled in strength. However, the experi- 
ment seems to indicate remarkable possibili- 
ties in the way of improving long -range 
broadcasting. It will be tested upon European 
chain stations ; and similar tests might be 
made by American listeners with two re- 
ceivers upon the "network" programs. 

EMERGENCY RELAY TRANSMISSION 
EACH broadcast station in Great Britain 

is now equipped with a receiver which 
can be connected to the control board for 
rebroadcasts ; thus providing a reserve 
method of carrying on, in case of a failure 
of the land -lines linking the station with 
others. This is said to have been used at 
Glasgow during the general strike, which 
affected the British postal telephone and 
telegraph service. 

RADIO IN THE RED SEA 
OIL prospectors in the Red Sea are the 

latest of the world's isolated com- 
munities to adopt wireless as a means of 
communication with the nearest centres of 
civilization. Islands, in the Farsan group, 
are being prospected by the Red Sea Petro- 
leum Company, and are being equipped with 
transmitting (spark) and receiving appa- 
ratus of the type used on board ships. 
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Licensed by Inder 
Radio Corporation 

Pats. Pending 

Pat'd 5-2-'16 
r-27-'26 

Are You Tired 
Of Oscillations? 

`Phasatrols" 
A True Balancing Device for 
Radio Frequency Amplifiers 

$ 2.75 
More and more, fans throughout 
the country are using Phasatrol 
to control the old bugaboo of 
oscillation. 
This instrument, which can be 
installed in a few minutes' time, 
has proven of complete satisfac- 
tion to old and new radio enthu- 
siasts. Ask your neighbor, or, 
better still, try one yourself. 
Write for free hook -up circu- 

lar for any set or circuit. 
Dept. 45A, 175 Varlek St., New York, N.Y. 

Famous 
SpeaIfr 

Bat7 e /yew ff 11 Th wc 99 
is, without comptnisnn. To-day, as IS -cars ago, Baldwin 
performance is the standard by which others are ìugged, 
comparable to the sensitive 
mechanism of a fine watch. 
At all good dealers.. $28.50 
l'an be used on any set. 
Ask your dealer to demon- 
strate it. Write for booklet. 

BALDWIN UNIT 
Loudspeaker units. 
Pitons adapters, and 
head sets are standard 

the world over. 

1. W. & W. L. WOOLF 
Distributors & Exporters 

227.229 Fulton St.. N. Y. 

Benj. Franklin once said: 
"My performance devotes it- 
self entirely to thy service 
& will serve thee faith- 
fully and if it has the good 
fortune tu please its master. 
sis gratification enough for 
the labor of -" 

Poor Richard 

RADIO PANELS 
OF GENUINE BAKELITE 

Cut, drilled and engraved to order. Send rough 
sketch for estimate. Our Complete Catalog on 
Panels, Tubes and Rods -all of genuine Bake- 
lite- mailed on request. 

STARRETT MFG. CO. 
520 S. GREEN ST. - - CHICAGO 

BOSCH RADIO 5 -6 -7 tube receivers wired 
for battery or socket power. 

Cone bite reprodwrrs -"A" and "R" power units. Resuti- 
fol cabinets. AMERICAN BOSCH MAGNETO CORP.. 
Springfield, Mass. Write for Booklet. 
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B. S. T. 
CONE 

SPEAKER 
$7.50 

18 -Inch Cone with Adjustable 
Unit. Excellent low -note 

reproduction. 

Guaranty Radio Goods Co. 
Dept. N, 143 W. 45th St. 

New York City 

More Volume! 
Greater Distance! 
Better Quality! 
All of These at Your Command 
When You Use a De Luxe 
Model BRETWOOD VARI- 

ABLE GRID LEAK 

When you are deciding on what 
parts are to go into the receiver you 
are about to build, under no circum- 
stances dismiss the grid leak with 
only casual consideration. Respect the 
grid leak as something well worthy of 
expert choice. 

The best course is to select a vari- 
able grid .leak with an ample resis- 
tance range, one that may be mounted 
on baseboard, sub -panel or front panel, 
as you prefer. 

Such a leak is the BRETWOOD 
VARIABLE GRID LEAK, which 
is now on the market in new de luxe 
model, representing improvements in 
mechanical strength, electrical effici- 
ency and utility. 

You should use a variable grid leak like 
the BRETWOOD VARIABLE GRID 
LEAK in a set you are about to build, or 
should put one in your present receiver, 
because it will enable you to get highest 
operating efficiency from the detector tube. 
As nearly all tubes used as detectors draw 
grid current, the resistance value of the 
leak is important for biasing and discharge 
purposes. Not only can exactly the right 
degree of flow be established to discard ex- 
cess electrons, but the grid -to- filament im- 
pedance is so affected as to afford best 
selectivity under the circumstances. Only 
a variable leak gives this precision choice. 

You prevent overloading of the detector 
tube by correct leak setting. This improves 
tone quality considerably. Often if your 
set sounds distorted, this is immediately and 
permanently remedied. Hence you reap 
greater volume, better selectivity and purer 
tone quality -all by the simple insertion 
of a BRETWOOD DE LUXE MODEL 
VARIABLE GRID LEAK. 

raw, 

// lt 
lll/IIIIIIl11111)h 

=Ill II 

Knob 

Lock Nut 

al Milled Nut 

.41110M11 Coil Lug 

D'; 

e 

Coil Lug 
on 
Grid 
Condense! 

Grid Lug 

tSyphon 

41111111.1111 Pedestal 

The De Luxe Model Bretwood Variable 
Grid Leak is shown in actual size. The lock 
nut secures the knob to the threaded shaft. 
The milled nut secures the leak to the front 
panel, if such mounting is desired. The coil 
lug goes to the outside of the secondary and 
to the corresponding lug on bullet grid con- 
denser. The grid lug is connected to the 
grid post of the detector tube socket. The 
syphon contains the secret resistance ele- 
ment. The pedestal is for baseboard mount- 
ing. 

North American Bretwood Co., 141 West 45th St., N. Y. City. 
Gentlemen: Enclosed find $1.75. Send me at once one De Luxe Model Bretwood Variable Grid Leak on 5 -day money -back guarantee. (Or $2.25 for leak with grid condenser attached.) 

NAME 

ADDRESS 

CITY STATE 
Inquiries Solicited from the Trade kx Dealers: If your jobber can't supply you, write its 

BLUEPRINTS 
OF INEXPENSIVE 

DX RECEIVERS 
THE FIVE -TUBE DIAMOND 

OF THE AIR, a very selective circuit 
of thrilling tone quality, that brings in 
distant stations to the great delight of 
the fans, is easily built, in fact can be 
constructed in a couple of hours. The 
authorized blueprints that make this 
speed and efficiency possible will be 
shipped at once, together with a book- 
let of full textual exposition of con- 
struction, including winding of coils. 
how to connect coil terminals, what 
x'alues of condensers and resistors to 
use, etc. If you want a tone quality set 
that will give you great enjoyment, be 
sure to build this five -tube Diamond of 
the Air. The receiver consists of a 
stage of tuned radio frequency amplifi- 
cation, a specially sensitized detector, 
first stage of transformer audio and 
next two stages of resistance audio. It 
is easily adapted to playing phonograph 
records on your speaker. 

THE FOUR -TUBE DIAMOND 
represents the most that is obtainable 
from four tubes. A stage of toned 
radio frequency amplification, a spe- 
cially sensitized detector, and two stages 
of transformer coupled audio. Follow 
the diagrams as shown in the blueprint 
and you can't go wrong. You will be 
amazed at the results. Build the set 
from parts that you have. Full in- 
structions cover utilization of such ap- 
paratus. Thousands are eager to build 
an economical set and this one is the 
most economical in cost of construction 
and upkeep, where one considers the 
surpassing results. Works splendidly 
from batteries, with either type 99 or 
type OlA tubes. and can be used with 
A and B eliminators, power packs, etc. 
with great success. 

SPECIAL OFFER! 
Send in 75c and we will ship you 

immediately the blueprint of the Five - 
Tube Diamond and the blueprint of the 
Four -Tube Diamond, also the Five - 
Tube booklet and the textual data on 
building the Four -Tube. Besides all 
this, as a premium we will send with 
each such order one Auto -Strop Safety 
Razor, including one razor, one blade 
and one automatic razor strop. 
Price of Five -Tube Diamond blueprint and booklet 
alone 25c. 
Price of Four -Tube Universal blueprint and textual 
data alone 25c. 

Guaranty Radio Goods Co. 
Dept. N, 143 West 45th Street 

New York City 
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Thousands Use These 
Ingenious 

TRANSMITTER 
UNITS 

Here's a marvel of engineering design -a 
practical miniature transmitter, used by 
thousands of radio fans and experimenters 
for amplification purposes. 
It is a most novel unit, having hundreds of 
uses. Every amateur should have two or 
three of these amplifiers in his laboratory. 

A FEW USES FOR THESE UNITS 
-LOUD 
RETRANSMISSION- 

SPEAKER 

Oil, 

..or w .o aa 

auTlov 

9A.rtA t- fil.4 
k Mh 

ORIO LEAK - 
iöúórT 

=a[A.rA 

7` _; 
CPA 

accaTra 
-AMPLIiIER- 

`1 

Am. 

-ONE 
AMPLIFICATION- 

- , 
STAOE 

-RADIO AMPLIFIER- t 
7 ..., -,.... 

eAr :ea. 

BUrTOa J4° tP 

O AEG, 

:aG P 

O'T,on 

TO G 
-DETECTOR 

PIAPaaAGM 
-TALKING LIGHT- 

-CODE PRACTICING 

i-an 

DEVICC- 
PAPAL 

qI spew PEED.. 3 
p '!. 

.Aa 

o 

3 

.,.. 

.. 

.. 

Z.:. '3 

N PHONE AMPLIE":ER- -BAL I ° - .,,uc.. wU ``uro .a 

With each unit is mailed an eight -page instruc- 
tion pamphlet containing suggestions for in- 
numerable uses. 
Our supply is limited; avoid disappointment by 
ordering today. The coupon below is for your 
special convenience. 

SPECIALLY PRICED 
AT. . 95c 

(or Two for $1.75) per unit 
e 
cTHE PRESS GUILD, 

16-R East 30th St., New York, N. Y. 

N Enclosed find 95c/$1.75 for which send me postpaid 
8 one /two amplifier units as advertised. 

Name 
Address 

CCity, State 

SHIP AND SHORE QRM 
ONE of the important problems before the 

international radio conference this fall, 
announces Radio Commissioner Caldwell, in 
reply to complaints on this score, is that of 
interference between ship transmitters and 
broadcast stations located near the seacoast. 
The SOS and calling band is especially close 
to the broadcast wavelengths, as listeners 
have often been made aware. However, this 
ship service is of the highest importance, 
and only international action can change this 
wavelength away further from the broadcast 
band. 

ENGLAND TURNS TO K.C. 

JUST as in America, so in England are 
endeavors being made to establish the use 

of "kilocycles" as a popular phrase ; and, 
just as here, strong resistance appears to 
be encountered. The British Broadcasting 
Company now announces its station trans- 
missions in kilocycles. 

RADIO AT THE MAGNETIC POLE 
EVEN more interesting, scientifically, than 

the north pole is the magnetic pole, and 
as little visited. The Putnam expedition. 
now at West Baffin Island, north of the 
continent of America, will approach this 
spot and conduct experiments as to the 
effects on radio of the earth's magnetic field. 
The party's schooner, the Morrissey, carries 
a battery -powered transmitter, working on 
20 and 33 meters, and both short- and long - 
wave receivers. 

POWER DEVICES INTEREST GERMANS 
THE trend of German receiver develop- 

ment is shown by the action of the Reichs 
Rundfunk Gesellschaft, central organization 
of all German broadcasting, in offering 
prizes for the best home -built sets shown at 
the national exhibition to be held in Sep- 
tember at Witzleben, near Berlin. Three 
first prizes will be given to the best sets 
deriving their power from the A. C. house 
mains ; one for a crystal detector with am- 
plifier, one for a four -tube set, and one for a 
DX receiver using multiple tubes. -Frank A. 
Gibson. 

TUBES REPLACE CRYSTALS 
ITHERTO the British listener has re- 

l. content with the crystal, it has 
been asserted; but a recent survey made by 
the British Broadcasting Company indicates 
that over 50% of British fans are now using 
tube sets. 

Our British cousins persist in being differ - 
ent. Notwithstanding their nautical inclina- 
tions, they describe motorboating in audio 
amplifiers as "motor- biking." 

HIGH R. F. RESISTANCE 
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RIGHT HOME t 

THERCS ENOUGH 
RADIO TRUCK 
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NATIONAL 
B-POWER SUPPLY 

A new designed B- Eliminator, 
with special features not hitherto 
offered to the public, will be an- 

nounced in the near future. The 
unit is small, light, simple and 
easy to connect. The price will 

be attractive. 

The new NATIONAL B- 
POWER SUPPLY is manu- 
factured under license associa- 
tion with Radio Corporation of 
America, General Electric Co., 
IFestinghouse Electric & Malnt- 
facturing Co., and the American 
Telephone & Telegraph Co. 

BE SURE YOU GET THE GENUINT: 

NATIO 
RADIO PRODUCTS 

Send for Pamphlet N -9 

NATIONAL CO., Inc., Malden, Mass. 
W. A. Ready, Pres. 

$5s.°buys 
this famous '`- 

cabinet I 
"The Iveylinc 

Our dealing 1, rvrt brings this cabinet to you at 
half the usuai retail price. Made either from 
sole' led liardis ood, with Jlahogany finish or from 
solid walnut, rubbed to a beautiful piano lustre. 
the lveyline Cabinet makes a fitting climax to your 
set -building efforts. It lias full length, nickeled 
piano binge, nickeled lid support, rubber feet to 
prevent vibration and lid spliced to avoid warping. 
Fully illustrated catalogue available. .lust write. 
If you send us your order today, the cabinet it ill 
be on its way within 1.2 hours from receipt of 
order. Select your size and finish and mail your 
order today. Cash with order or if C.O.D. half 
price with order. 

"The Iveyline" 
Mahogany Solid 

Finish Walnut 
7x18x10 $5.50 $6.50 
7x21x10 6.00 7.00 
7x24x10 6.25 7.50 
7x26x10 6.75 8.00 
7x28x10 7.00 8.50 
7x30x10 7.25 8.75 
7x18x12 7.00 8.00 
7x21x12 7.50 8.50 
7x24x12 7.75 9.00 
7x26x12 8.25 9.50 
7x28x12 8.50 10.00 
7x30x12 8.75 10.25 

9/l prices 
f.o.b. Hickory 

hour =vice 
factory toyoll, 

SouthernToy Co.Inc. 
Manufacturers Hickory N. C. 

AIIRAC0 

Coaatto0o,et,Canadatomexlico loud and lot, 
on speaker; outperforms 5100 to $100 seta. Some 
bear Europe. Marvelous bargain! Don't buy unless 
80 Days Trial proves it Most Selective. Clearest 
and Most Powerful Distance- Getter among brig 
ne 5 -tube radios. Retail LIST price, now $49.76 
Factory Prices -SAVE Up to 
Every set completely assembled, rigidly teateq 
fully guaranteed. Single Dial Sets. Speakers. bat - 
terice. tubes, etc., at big savings. 
Freemen tpre.paer. teatii y 

Bpd BIG SPECIA L UN'I'EEi 
MIDW E 

ST 
RADIOaCORPOR ATION 

Send rorproof 404.0 Mirato Bidg..Cincinnati n. 

USER. 
AGENTS 
WANTED 
Write for 
discount, 
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r WHOLESALE PRICES 
For Dealers, Community Set Builders, General Repairmen and Agents 

WE have just issued a new catalog with net prices to the radio trade. This purposes. We are ready now to appoint several thousand additional radio dealers: company is Radio's oldest radio parts mail order house, and the new confl- and radio agents all over the country, so if you are contemplating going into the dential discounts on standard Radi. Merchandise are given only for resale rad io bus, ness, be sure to get in touch with us at once. 

IN SENDING IN YOUR COMMUNICATION TO US, BE SURE TO USE YOUR LETTERHEAD. 
In case you are not entitled to wink sale prices, adiress your request for our N o. 17 Catalog to our Retail Department, and note that our retail prices are consid- erably less than current radio prices aril less than those of most radio mail order supply houses. 

-and don't forget, on 
practically all retail 
orders-we pay all 
transportation! 

a 

NO.17 
500 

Illustiat ions 

NEW 
Enlarged 
Edition 

BUY!! 

from Radio's Oldest 
Mail Order House 
WE are the oldest established; earlusive radio mail order 

house in the country. Our motto is "Quick Shipment." All orders are shipped within 24 hours. Quick, prompt, cour - 
-eous service. We carry a larger variety of radio parts and findings than any other radio house in the country. 

"RASCO HAS IT" 
If you are in need of certain small radio parts that other radio and mall order houses do not bother to carry. get the Rascu parts catalog and you will find them there, anything from a anew to cooper ribbon anti 'elephone diaphragms, as well as thousands of other small radio findings. dust to mention a few: 
Lugs, nuts, dials. vernier dials, jacks, plugs. every kind of knob, cord,. panels, senses, sliders, washers, selenium, tinfoil. switches, crystals, cap nuts. Litz wire, cord tips, brass rods, resistances, name plates, sprint binding posts, switch parts, metal ribbon, carbon balls, binding posts. all types. switch points, switch levers, lock washers, carbon grains, ground clamps, metal pointers, insulated tubing. low melting metal, antenna con- nectors, bus bar wire, as well as thousands ot other articles. 
We carry the Largest Variety of Small Radio Parts in the World. BUT We also carry ALL standard radio merchandise. 

ANYTHING IN RADIO 

RADIO SPECIALTY CO. ÑEWÓRKGTEN.Y. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio \ -ete's or September, 1927 

You will find that 

SCE 
Hard Rubber 

PANELS 
have superior insulat- 
ing values and easy 
working qualities - yet 
they cost no more than 
ordinary panels. Ask 
to see the new ACE 
Crackle Surface and 
Walnite Surface 
Panels. 

Order from your dealer 
or write to 

AMERICAN HARD RUBBER CO. 

11 Mercer Street 
New York, N. Y. 

,2t4 

II 

, m*090iii m 

Kept 
Cool- 

Like an Air -Cooled 
Engine! 

TAUVOLT 
A Variable Power 

Resistor 

Truvolt, a wire variable high re- 
sistance of special mechanical con- 
struction, is air cooled on the 
same principle as Lindbergh's 
transatlantic motor. This re- 
sults in a greater radiation area 
and adapts it especially for B 

Eliminators and power devices. 

1. 

2. 
3. 

Type 

T- 20 
T- 50 
T-100 
T-250 
T-500 

Made entirely of wire; per- 
manently accurate and long 
life. 
Permits potentiometer con- 
trol; positive metallic con- 
tact at all times. 
Nichrome wire resistance - 
very low temperature co- 
efficient. Only heat resist- 
ing materials used. 

Ohms Milliamperes 
Resistance Current 
0 to 2,000 112 
0 to 5,000 71 
0 to 10,000 50 
0 to 25,000 32 
0 to 50,000 22.5 

All rated at 25 watts 

Also full line of fixed wire re- 
sistances. Write for free 

resistance booklet. 

Dept. 12, 175 Varick Street 

New York City 

"This is an Eliminator 
Year" 

Valley 
Chargers 

Manala<,ared e, 

VALLEY ELECTRIC CO, 
ST. LOUIS, MO. 

vuaauueu.q,!uuuioim 
' ///////%'%//;" 0141 

RADIO'S BEST WIRE 
From the Ground Up At All Dealers 

HOME FURNISHINGS FREE ON CREDIT - Catalog 
Over 1900 bargains in living room, dining room and bed - 

roim furniture, rugs, dishes, etc. A year to pay. 30 days 

trial. Write today for free catalog. 
STRAUS & SCHRAM Dept. 3576 Chicago, Illinois 

Silent Dynamite 
(C(,rllinaud i ,c pauc 215) 

by the linemen for repairing the trolleys. 
Thus they were able to proceed with more 
certainty. The suspected area grew smaller 
and smaller. 

Traffic was now at a minimum, and they 
were able to work more rapidly. In a few 
hours, they had reduced the unexplored area 
by half. 

Suddenly, at five o'clock, the noise ceased. 
The engineers waited, but it did not continue. 
Finally, they gave up the search for the 
night. The engineers went home to sleep ; 

but Harold Dare, ever mindful of his wait- 
ing public, and of his contract, caught a 
scant two hours' nap, and appeared at the 
Flicker Film Studio at the usual time. 

At eleven o'clock that night, the Dare staff 
assembled once more. Harold Dare was 
there, keen as ever. in spite of his loss of 
sleep. They stationed themselves about the 
unexplored zone, and recommenced opera- 
tions. Tonight the noise was louder than 
ever ; it roared for seconds at a time, and 
flashed constantly. 

Steadily the engineers closed in. At last, 
they converged upon one block. The trouble 
was obviously between the two corners. 
Working toward each other, they cut the 
trolley at each support. Behind them came 
electricians, who re- soldered the wire as each 
section was cleared. At length, one section 
lay between them. That section must con- 
tain the source of the trouble. 

There seemed nothing amiss. Scott him- 
self had mounted one of the ladders, and 
was inspecting the Wire with the aid of a 
flashlight. The wire seemed all right. Then 
he moved slowly along the supporting wires, 
which ran above the sidewalks to metal 
poles. 

"Oh, Mr. Dare !" called Scott, with an 
exclamation. 

The actor climbed the ladder. The beam 
of the flashlight was trained upon a heavy 
wire, which was fastened to the guy wire 
below the insulator which insulated the trol- 
ley from the pole! 

"There is foul play here!" cried Scott, for 
the wire ran upward a few feet and disap- 
peared through a porcelain tube into the 
building. 

But Harold Dare had become all action. 
In an instant he had leaped into his car. 
"Watch the front entrance!" he shouted, and, 
with a word to the chauffeur, was off like a 
shot, down the street, round the corner, to 
the alley behind the building. Dare's keen 
mind foresaw that whatever criminal might 
he working his nefarious design, tapping the 
trolley company's lines, he wou'1 probably be 
alarmed at the arrival of the trucks, and 
abandon his enterprise. 

His surmise was correct. As he swung 
into the alley, he saw a car standing in the 
middle of the block. He put on a burst of 
speed; but even as he did so, a tall man 
dashed out of the building, leaped into the 
car, and was off in a flash. 

Dare's car leaped forward as the chauffeur 
pushed the throttle to the floor. He gained 
-then the other car shot out into the street. 

There was a squeal of brakes, and a yellow 
street car bore down upon the automobile, 
sending it crashing into the curb. 

Dare was the first to reach the wrecked 
car. As he flashed a light upon the tall man 
who lay limp at the steering wheel, Dare 
gave a start. The light disclosed an evil 
face which film -fans of the world heartily 
despise as that of vile Dandy Diavolo, hated 
villain of a thousand Flicker Films, and 
originator of innumerable fiendish schemes 
to harm and discredit the universally -loved 
Harold Dare! 

ONE YEAR 
of Perfect Reception 

or we 
MAKE GOOD 

OGUE 
NONPAREIL 

FANS 
Vogue tubes are made In all 
types. If there Is no 

r Vogue dealer ln your section, 
direct for Information on our 

long life guarantee. 
Fold +r on Rcquret. 

ALLAN MFG. CO. 
HARRISON, N. .1. 

Los Angeles Chicago 
487 C. of C. Bldg. 100 W. Chicago Ave. 

BUILD A 
GENUINE TRU -TONE 

BALSA WOOD 
SPEAKER 

Marvelous new discovery-, Balsa Wood. Gives sweetne- 

of tone never before heard --and remarkable clearness 

fight as a feather-can be painted or draped to hau- 

monlze with room- easily mude up into handsome 

-peaker that you ,rill be proud to es,n. 

COMPLETE KIT S6.50LESS LESS 

Size 36 x 20 inches po=lage pljaiNdIT 

with full instructions Any 
can operate 

cone 
IIun11 . 

Balsa Speaker. 

SPECIAL 
OFFER 

DEALERS 

Clip this coupon. 
NAME 
ADDRESS 
Please send -KR 

Booklet 
Balsa Laboratories, 205 Greenwich St.. N. Y. City 
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CHEMICAL INSTITUTE OF NEW YORK 
16 East 30th Street. New York City. 

Gentlemen: I must tell you the success I have had since taking your chemistry course. My 

salary has been increased several times, and different industrial plants are coming to me for a little 

advice on different things, netting me a fair side income. 

I am only sorry that I did not make My whole life study of the wonderful science. 

(signed) M. E. Van Sickle. 

Mountoursville. Pa. 

CHEMISTRY 
NOW 

is the Time to Study 
Chemistry 

Not oily are there boundless op- 
portunities for amassing wealth in 
Chemistry, but the profession af- 
fords congenial employment at good 
salaries to hundreds of thousands 
who merely follow out its present 
applications. These applications are 
innumerable, touchhng intimately 
every business and every product in 
the world. The work of the chemist 
can hardly be called work at all. 
It is the keenest and most enjoyable 
kind of pleasure. The days in 
chemical laboratory are filled with 
thrilling and delightful experimen- 
tation, with the alluring prospect 
of a discovery that may spell For 
tune always at hand to spur your 
enthusiasm. 

Easy Monthly Payments 
You don't have to have even the 

small price of the course to start. 
You can pay for it in small month- 
ly amounts-so small that you won't 
feel them. 'The cost of our course 
is very low, and includes everything. 
even the chemistry outfit -there are 
no extras to buy with our course. 
Our plan of monthly payments 
places a chemical education within 
the reach of everyone. Write us 
and let us explain our plan in full 
-give us the opportunity of show- 
ing you how you can qualify for a 
highly trained technical position 
without even giving up your pres- 
ent employment. 

CHEMISTRY has no equal as a profession in the 
modern world. There is mystery, romance and 
fortune awaiting the man in the laboratory. 

Millions have been made by the discoverers of the chem- 
ical formula of dynamite, bakelite and many other world 
known chemical products. 

Opportunities in the chemical profession abound on 

every hand -and as modern business and competition 
progresses the chemist will play an important part. 

Profit by the experience of Mr. Van Sickle and many 
others, resolve to study chemistry NOW. 

YOU CAN LEARN AT HOME 
To qualify for this remarkable calling requires elaborate 

specialized training. Formerly it was necessary to attend a 
university for several years to acquire that training, but 
thanks to our highly perfected and thorough system of 
instruction, you can now stay at home, keep your position, 
and let us educate you in Chemistry during your spare 
time. Even with only common schooling you can take 
our course and equip yourself for immediate practical 
work in a chemical laboratory. Dr. Sloane gives every 
one of his students the same careful, personal super- 
vision that made him celebrated throughout his long 

career as a college professor. Your instruc- 

e 
EXPERIMENTAL EQUIPMENT FURNISHED TO 

EVERY STUDENT 
We give to every student without additional charge this 

chemical equipment, including forty -nine pieces of labora- 
tory apparatus and supplies, and forty different chemicals 
and reagents. These comprise the apparatus and chemicals 
used for the experimental work of the course. The fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 
countless experiments. 

tion from the very beginning is made inter- 
esting and practical, and we supply you with 
apparatus and chemicals for performing the 
fascinating analyses and experimental work 
that plays such a large part in our method 
of teaching, and you are awarded the Insti- 
tute's official diploma after you have satis- 
factorily completed the course. 

Chemical 
Institute 

of 
New York 

Home Extension 
Diivsion 

q 
9 

16-R- East 30th St. 

New York, N.Y. 

IA 

T. O'CONOR SLOANE, 
A.R., A.I., LL.D.. Ph.D. 

Noted Instructor, Lecturer and Au- 
thor. Formerly Treasurer Assert 
can Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try for years but he was for many 
years engaged in commercial 
chemistry work. 

Special 30 Day Offer 
Besides furnishing the student with 
his Experimental Equipment, we are 
malting an additional special offer 
for a short while only. You owe it 
to yourself to find out about it. 
Write today for full information and 
free book "Opportunities for Chem- 
ists." Send the coupon right now 
while it Is fresh in your mind. Or 

on just your 
mall it to 

address tou. 
But 

whatever you do. act today before 
this offer is withdrawn. 

DON'T WAIT -MAIL COUPON 
NOWI 

CHEMICAL INSTITUTE OF NEW YORK 
Home Extension, Diivsion 9 
16 -R -East 30th Street, New York City. 

Please send me at once, without any obligation on my part, your free 
Book "Opportunities for Chemists," and full particulars about the Ex 
perimentai Equipment given to every student. Also please tell me about 
your plan of payment and your special 30 day offer. 

NAME 

ADDRESS 

CITY 
R.N. Sept., '27. 

STATE 
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BOTH LEADERS 
-and Adopted 

by Leaders! 
Durham Powerohms (for "B" Power Supply 
Units) and Durham Resistors are the 
recognized leaders in their field. Both are 
metallized. Both are made to exacting 
standards. Both are noiseless. Both are 
supreme in durability. Both are used by 
leading manufacturers, sold by leading deal- 
ers and endorsed by radio fans everywhere. 
Durham Powerohms, 500 ohms and 10 
megohms, are made in 2.5 watt and 5 watt 
sizes, each in all ranges and with special 
standard or special tips. 

RESISTOR S 
C? POWEROHMS 

International Resistance Company 
2". S. 20th St., Philadelphia, Pa. 

Don't wait! Send today for this wonderful book. See how 14,000 live radio dealers make bigger profits by buying from The Harry Alter Company, America's foremost wholesalers of receiving sets, kits, parts and accessories -the largest stock of standard, nationally advertised radio goods carried anywhere. 

RADIO'S 
GREATEST CATALOG 

Compare its low prices with those of any other 
catalog. You will be amazed. Note: We sell only to radio retailers. Write for your copy NOW. 

Zhe arry Alter Co. 
1736 Michigan Avenue CHICAGO 

You can be quickly cured if you 

R SSTAMME Send 10 cents for 288 -page book on Stammering 
and Stuttering "Its Cause and Cure." It tells 
how I eared myself after stammering 20 yrs. B. N. 
BOGUE, 6971, Bogue Bldg., 1147 N. III St.. 
Indianapolis. 

EvERADY 
Radio Batteries 

A lesser man would have rejoiced, per- 
haps, at the misfortune of his chief enemy: 
but the great heart of Harold Dare throbbed 
with sympathy even for the cruel monster 
who lay unconscious before him. Diavolo's 
fluttering eyelids told Dare that the villain- 
ous actor still lived. "Stand back," cried 
Harold Dare to the crowd that was gather- 
ing about the car. With the help of one or 
two bystanders, he lifted Diavolo from the 
wreck and laid him gently upon the seat of 
his own automobile. "To the hospital as fast 
as gasoline will take you !" he commanded; 
and the chauffeur set off at full speed to save 
the life of Dare's unworthy persecutor. 

As he returned to the scene of the eve- 
ning's activity, Dare saw that Scott had dis- 
missed the trolley company's trucks. Out- 
side the building to which the disturbance 
had been traced, stood a police patrol -wagon. 
Dare made for the entrance to the building, 
but almost collided with a group of burly 
bluecoats. Behind them followed a dozen or 
so of men- Dare's engineers 1 

The officers halted in amazement at the 
sight of the great film actor's face; for in 
the whole civilized world, there lives not one 
follower of the films who would not know 
the screen sultan at sight. 

"Where are you going with my engi- 
neers?" demanded Harold Dare, quietly. 

Abashed, the policemen fumbled with their 
caps. "Excuse us, Mr. Dare," they begged. 
"We didn't know they were yours." 

Dare dismissed them with a curt nod. 
"You may go," he said. "Don't forget your 
ha ndcuffs. " 

Scott touched Dare's arm. "Mr. Dare," 
he said, "we have unearthed the root of the 
whole mystery." Dare followed the engineer 
down several flights of stairs, to the lower- 
most sub -basement of the building ; and 
there, in a corner of the little room, lay the 
object of their search. 

For the wire which tapped the trolley line 
terminated in a black resistance box, whence 
led a heavy, insulated flexible conductor. At 
the end of this was soldered a large clip with 
insulated handles. To a water -pipe which 
ran straight into the floor and thence to the 
ground, was connected a second cord, which 
also ended in a clip. Each of the two clips 
was fastened to a piece of steel -the rein- 
forcing steel which projected from the con- 
crete of the wall. Between the two clips, 
the concrete was cracked and crumbling, ex- 
posing a network of small wires. Many of 
the wires had been pieced and the joints 
taped. On the floor lay pliers, rubber gloves, 
a spool of solder, and an electric soldering 
iron. 

"What is the meaning of this ?" asked 
Harold Dare. 

"It means," replied the engineer, "that we 
have uncovered a vile piece of crookery. 
Had we been a day or two later, there would 
have been a large hole through that thick 
concrete wall." 

"But what has that to do with the mys- 
terious noise ?" queried Dare. 

"Do you know what causes concrete -pier 
piling to decompose? Not age, nor the sea 
water, directly, but electrolysis. The minute 
potential difference caused by the chemical 
action of the sea water upon the reinforcing 
steel electrolyzes the concrete, causing it to 
crack and decompose. Now, if so small a 
current working incessantly an break down 
concrete slowly, what would a heavy current 
at a high pressure do ?" 

"It would break it down more rapidly," 
responded the shrewd Dare. 

"Right," agreed Scott. "That is exactly 
what has been going on here. Some scoun- 
drel has tapped the trolley line, and has been 
applying 550 volts of direct current between 
this wire and another electrode connected to 
ground, through the reinforcing steel of the 
concrete. The current immediately set up 
electrolysis, crumbling the concrete away. 
Here was the cause of our mysterious noise. 

Radio News for September, 1927 

"A" POWER UNIT 
For economy- service -lasting 
satisfaction -there are no finer 
Power Units made, even at twice 
the price. Thousands of satisfied 
users back this statement. See for 
yourself. "A -B" Unit has variable con- 
trol with 90 milliamperes capacity at 135 volts. 
"A "Unit has Westinghouse electrical equipment, 
Both operate on 50 or 60 cycles at 110 volts A .C. 

Send No Money Just state Unit 

will ship day order is received, by 
wanted and 

exprese C. 
we 
O. 

D. subject to examination on arrival. 5 %a dis- 
count if cash is sent with order. Modernize your 
set at 50% saving. Send today. 

1219 5o. Wabash Av.., Dept. 50, CHICAGO, ILL. 
Station WSBC owned and operated by 

World Battery Company 

Hook Your Aerial To 
A PREMAX Mast 

10,71. 3- section Mast cone. 
plete with all attach- 
ments. $5.00 each, $6.00 
per pair. 7ft. mast $2.00 
each, $4.00 per pair, par- 
cel post prepaid. 

THIS neat, 
strong aerial 

support of rust 
proof tubular 
steel assures bet- 
ter reception - 
eliminates inter- 
ference by wires, 
trees and other 
aerials. 

Fits any roof- 
fiat or eloping - 
and sides or ends 
of bullaings. Both 
7 ft. 2-section or 10 
ft. 3-section masts 
are attractively 
finished in olive 
drab enamel and 
telescope readily 
into 4 ft. lengths for 
easy erection. 

Complete with guy wire, pulley and an- 
chors for less than the cost of a good wooden 
mast. At your dealers or direct from 

Niagara Metal Stamping Corp. 
Dept. RN -1 Niagara Falls, N. Y. 

P R4 Parkerized Rustproof 
E Metal Specialties 

ÁLaborafory 
Product CMIEOCe'RTEr 

LA1119 E 
R â " r' ANN GIE4 

For Distortionless Amplificati -n 
Used In 75 big broadcastng stations. 

12.000, 98,000, 50,000 and 100,000 ohms. $1.50 each. Other special resistances made 
to order at $2.50 each. We can supply resist- 
ances 
Corp.,rom 166 32 Jamaica Ave., 

megohms. 
Jamaica. N. Y. 

AMPLION 
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The intermittent make -break action of d ec- 
trolysis, and the fluctuations as the current 
arced from steel to steel, were transmitted 
through the trolley system on this circuit, 
thus spreading the disturbance over a large 
area." 

"But why should anyone go to so much 
trouble to break down a concrete wall, when 
they could do it in a short time with a ham- 
mer and chisel ?" asked Dare, in perplexity. 

"Do you know what is on the other side of 
that wall ?" demanded Scott, grimly. 

Harold Dare thought a moment, then 
started. "The Gigantic Trust Company 1" 
he exclaimed. 

"Yes, indeed," replied the engineer. "The 
vaults of the Gigantic Trust Company. A 
chisel driven into that wall could not fail to 
break one or more of the fine wires imbedded 
in the concrete, setting off the burglar alarm. 
Something more gradual, more insidious, 
was needed ; and the silent dynamite of elec- 
trolysis was soots to open the way to mil- 
lions of dollars in cold cash, for the crime 
would have been discovered only when the 
vault was opened. By that time, the criminal 
would be far away, leaving no trace behind 
him." 

"But the wires -how could anyone get 
through such a network of wires without 
cutting them ?" questioned Dare. 

"That is what the soldering iron is for," 
replied Scott. "The obvious remedy was to 
make the wires longer ; but how to piece 
them without ringing the alarm? Simple 
enough. It was necessary merely to solder 
a long piece of wire to each alarm wire, one 
end at each side of the gap in the wall. Then 
the alarm wire could be cut without opening 
the circuit. The operation was not difficult; 
only, care had to be taken not to break any 
of the wires. One of our engineers hap- 
pened to pull too hard on one of them, and 
set off the alarm, bringing the police. It 
was fortunate for us, Mr. Dare, that you 
came to our aid: else we should never have 

been able to convince them that we ourselves 
were not attempting robbery." 

"Oh, 'tis a mere nothing," graciously re- 
plied the modest Dare. It is fortunate, 
however, for the clients of the Gigantic 
Trust Company, the countless widows and 
orphans who depend upon that company for 
their daily bread, that the interests of the 
public are protected by the altruistic Dare 
organization and its ever -watchful head. 
Fortunate, indeed, that Dandy Diavolo is in 
the hospital, suffering the consequences of 
his reckless- scheme. But here is another ex- 
ample of the great truth illustrated in every 
good scenario : that in the end. right must 
triumph over wrong, and wickedness must 
prove its own undoing. Again, evil has 
overreached itself, and virtue has earned its 
just reward -the gratitude of many millions 
of film -fans -who shall hear of this as soon 
as word can speed to WROT." 

SIMPLE CURE FOR NOISY 
HIGH -POWER AMPLIFIERS 

AMONG the many things charged to 
"static" are the troublesome noises 

sometimes experienced with a high -power 
amplifier operating on socket power, but 
really due to resistors incapable of handling 
the load. This trouble is not encountered 
with wire -wound resistors. but rather with 
other forms of fixed resistors, the ratings of 
which may be greatly exceeded. The heat 
generated by overload soon causes such resis- 
tors to disintegrate. with tiny arcs between 
the conducting particles to cause noises. 

A simple cure is to remove the overload 
from the resistor by providing a by -pass 
resistor. The exact resistance value may be 
difficult to determine, since the overloaded 
condition may be due to an incorrect resis- 
tance value in the first place. Hence a var- 
iable high resistor, with a sufficient current - 
carrying capacity, should he employed either 
as a shunt or as a substitute. 

Victoreen ::112" 
Audio Transformer 

Unit 
New because for the first time two scien- 

tifically developed audio transformers 
are successfully combined into one unit, giving 
utmost simplicity and efficiency. 

Different bae of its radically u 

- 

if- Different, feecrenust design and the recotn 
mended use of two "112" tubes, with high 
plate voltage. 

Better because for the first time, broad- 
) cast programs are reproduced with 

the same clarity and naturalness as is heard in 
the original. 
Simple to install in either new or old sets. 

PRICE $22.00 

Victoreen R.F. Transformers, Master Control 
Units, Rheostats, Potentiometers and Audio 
Control Units are the recognized standard of 

quality. Send for complete folder. 

THE GEO. W. WALKER CO. 
Merchandisers of Victoreen Radio 

Products 
6528 Carnegie Avenue, Dept. 8 

Cleveland, Ohio 

dl 
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Radio Set Builders and Radio Fans 
will find unparalleled values in parts and accessories in the NEW 

FREE HAMPTON -WRIGHT 
RADIO CATALOG 

It's the "Book of a Thousand Radio Bargains"- - 
whether you are a professional set -builder, a dealer, 
or an enthusiastic radio fan. The thousands who have 
taken advantage of Hampton -Wright radio offerings 
have been highly pleased with our well -known 
quality merchandise, excellent service and surpris- 
ingly low prices. 
Our new catalog is ready- brimful of the greatest 
values ever offered by Hampton- Wright. This is 
going to be our greatest year. Won't you fill in the 
coupon below and let us mail to you what we think 
is the best catalog of radio values ever offered radio 
fans? 

HAMPTON -WRIGHT 
128 Darmody Building Indianapolis, Indiana 

111111111 I 11 11111111111 III I I I I II II I II I III I II III II III IIII I II I I 111111111 II H 111111 II 11111 II III 

-JUST OUT FOR 1927 -1928 

Send for It TODAY! 

Hampton- Wright, 
128 Darmody Building, 
Indianapolis, Ind. 

I want to see this new catalog of radio bargains. 
Please send one to : 

Name .. .. 

Street 

City State 
"Keeping Pace with Radio" 
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Where Results 
Count 

Approved Radio 
Products 

Are Preferred 

Switching 
Rheostat 

Now, you can have 
all the satisfaction of 
the Yaxley Air- Cooled 
Rheostat with its vel- 
vet smooth action and 
watchlike precision 

plus a filament switch in one. 
Try this ideal combination in your next 
hook -up. 

2 to 1'00 ohms $1.75 

Phone Tip Jacks 
You will have to hunt a long time for a 
better and more convenient connection for 
your loud speaker than the compact. easy 
to mount Yaxley Pup Jacks at 25e the pair. 

Write for Complete Price List 
The new Yaxley Illustrated and Descriptive 
Price Sheet, eight pages, shows the complete 
line of Yaxley Approved Radio Products - 
products that are made to give you best 
results. Ask your dealer for this helpful 
booklet -or address 

YAXLEY MFG. CO. 
Dept. N 9 So. Clinton St., Chicago 

SET BUILDERS! 
DEALERS! 

Standard parts and equipment at money- 
saving prices, with discounts that show 
you a real profit. Our kits are the last 
word in easy assembly. New A C tube; 
and transformers -3 -foot cone kits - 
power audio equipment -short wave sup- 
plies -they are all in our big new 191 
Catalogue. Write for it today, with dis- 
count sheet. 12 -hour shipment guaran- 
teed. 

/4k*.\\ 
(Pan-JlsheRadio Co.) 

210 North iOt'ST." F, ' ST. LOUIS.MO. 

At Low Factory Prices 
It's a wonder for power and selec- 

tivity. Famous ARL circuit. 
Coast to coast reception! Finely 

built of selected, tested parts. Thou- 
sands now in use. 

RIME and Call tio aly aá ei p. Catalog 
a na l advertised bargains. 

iateatin radio at big savings. Write for Free nove. 
AMERICAN AUTO & RADIO MFG. Co. 

HARRY sCHWARTEBERG, PRES. 
Sept. I o I , American Rados RId0., Kansas City, M. 

Experimental Detection 
(Continued from page 224) 

an alternation, the grid impedance of the 
- average tube will suffice; if it does not, the 
trouble is often found to be caused by a 
leaky socket or tube base. 

These last two defects evidence themselves, 
in the case of high -vacuum or "hard" tubes 
like the 201A and 199 types, in the apparent 
lack of need of a grid leak ; if the leak is 
necessary to prevent blocking no harmful 
leakage occurs. This leakage in average 
practice may act as the grid -leak resistance ; 

but it is not desirable because its path may 
be to wrong side of the filament and thus 
cause incorrect biasing and reduced signal 
strength. 

Although the grid impedance will qualify - 
on the negative half of an alternation, the 
practical condition is a result of an average 
of positive and negative halves. Thus the 
external impedance, composed of the grid 
leak and grid condenser in parallel. feeds into 
the load impedance, which is that of the 
"h to F" electron path, and which works out 
for D.C. and for a detector tube to have a 
resistance of about 900,000 ohms. While the 
A.C. figure is smaller, especially for the 
higher tones, even 900,000 ohms allows 
something to be wished for. 'The impedance 
of the leak -condenser combination is one that 
varies according to frequency, since the re- 
actance of a condenser varies inversely with 
frequency. With a two -megohm leak, the 
leak -condenser impedance drops below that 
of the tube's input at the higher audio fre- 
quencies, and rises above it at the lower ; 

therefore, through failure to match imped- 
ances, it is likely that the lower tones will 
suffer attenuation from the frequency -char- 
acteristic of the leak and condenser. 

Though the above seems logical, the more 
usual explanation runs differently ; it is that 
the grid condenser serves as a shunt across 
the grid -leak, and in so acting tends to drop 
the higher frequencies, because of its inverse 
frequency -characteristic. It has been stated 
that 60% of the amplitude of a 3000 -cycle 
current is lost in a .00025 -mf. grid condenser. 
causing noticeable distortion by emphasis of 
the bass tones. The contradiction of this 
with the foregoing theory is obvious. 

EXPERIMENTS 
If the second explanation is correct, we 

should be able to do the following things : 

(1) Reduce the grid -condenser capacity and 
thus reduce the by- passing of higher tones 
and improve A.F. quality; (2) Reduce the 
grid- leak's resistance, with a loss in sensitiv- 
ity perhaps, but with an increase of A.F. 
quality by reduction of the high A.F. cutoff ; 

(3) Substitute an A.F. impedance of another 
kind than the leak -condenser combination 
and thus, if this new impedance has a better 
frequency -characteristic, the result will be 
better quality. (Obviously here we.meet an 
impasse: are we to classify this new imped- 
ance against the grid, and in this case what 
seems to me the load, impedance ; or are wt 
to ignore the input impedance of the tube, a- 
this theory implies in the published disserta- 
tions upon detection, and assume this ex- 
ternal grid- circuit A.F. impedance to be in- 
dependent of the device it feeds ?) 

In experimenting with the first proposition 
above, I found that the implications of the 
second theory were not fulfilled. For grid 
condenser capacities down to .00001 -mf. with 
a non- regenerative detector, improvements as 
great as postulated were not apparent to the 
ear. Yet the ear will perceive a 25% change. 
and possibilities of a greater change are in- 
dicated by the second theory. The grad 
condenser, the purpose of which is to pass 
the R.F. around the high resistance of the 
leak, began to lose signal potential and thus 
to reduce volume at about .00005 -mf. ; so 
capacities under that value are inadvisable. 
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LAUGH 
an hour a day 
for the rest of 

your life! 

1001 
LAUGHS 

The newest and funniest 
joke book in the 

world 
Did you ever pick up a French, Ger- 
man or Spanish joke magazine and 
wonder what their specially good jokes 
were:- Here's a brand new laugh 
hook with hundreds of the best Foreign 
jokes and illustrations translated into 
Eng'ish for von, together with plenty 
of good American humor and cartoy,iis. 

Altogether this is the greatest, funni- 
est, most uproarious book of jokes and 
cartoons ever presented to Americans. 
Each leaf of this book is one merry 
round of pleasure. Every joke is a 
winner. 

Relax from your daily grind, spend an 
hour a day in good old- fashioned 
laughter. It's a healthy recreation. 
"1001 Laughs" is an extra -large size 
hook, 9 x 12 inches, with over 300 il- 
lustrations. 

50c ONLY 
116 PAGES OF 

UPROARIOUS JOKES 
and 

HUNDREDS OF SELECTED 
ILLUSTRATED CARTOONS. 

From All Nations- Especially Translated 

ASK YOUR NEWSDEALER 
OR ORDER DIRECT 

EXPERIMENTER PUB. CO., Inc., 
230 Fifth Avenue, New York City 

www.americanradiohistory.com

www.americanradiohistory.com


Jtaatu News for September, 1927 

With a regenerative detector conditions 
are somewhat different. Increase of regen- 
eration, if carried to an extreme, will result 
in an increase of tuned- circuit selectivity to 
the point of sideband reduction and a conse- 
quent emphasis of bass tones. From this last 
well -known and easily -heard action. we can 
derive a check of (1) by hearing that side - 
bands in supposed greater strength suppress 
more obviously if the second theory is right. 
This did not prove to be true. 

From experiment No. 2 we do not learn a 
great deal, unless it is that sufficient reduc- 
tion of grid -leak resistance (with potentiom- 
eter maintenance of correct grid -bias) will 
also reduce signal strength. By reducing 
the grid -leak resistance sufficiently, the entire 
range of reactance variation of the leak -con- 
denser combination is shifted downward, so 
that at no time does it over -meet with the 
grid -filament load impedance. The ear tells 
us ' that the bass tones seem to pick up. It 
tells that the regenerative action, while ad- 
justed further from the edge of oscillation, 
emphasizes the bass as strongly as when, in 
the ordinary case, stronger regeneration is 
necessary: This sounds like manufacture of 
evidence and may be that lias occurred; but 
the tests are easy to make. At any rate the 
results are a contradiction to the second 
theory and served in part to instill doubts 
while yet I had faith in it. 

USE OF CHOKES 
Experiments with No. 3 are, as indicated 

in the first paragraph of this "Experiments" 
section, somewhat doubtful in bases. Pub- 
lished theory seems to ignore the grid -fila- 
ment input impedance, which certainly is the 
load upon the A.F. impedance represented by 

- the leak -condenser unit, or by an A.F. grid - 
circuit rectifying impedance of another na- 
ture. If we take that for our basis of decid- 
ing the A.F. inductance of the choke, with 
which we are going to replace the leak -and- 
condenser to feed into a load near 900,000 
ohms for D.C. (and which should be lower 
to A.C.) we find that almost any A.F. choke 
obtainable will do: since it would take an 
enormous one of 2500 henries to have a re- 
actance greater than the 900,000 ohms at 60 
cycles. Being modest, we will not need more 
titan 50 henries; although it is a bet that this 
size will have too great an impedance at a 
frequency no higher than 3000 cycles. 

So tests were made with chokes rated at 1 

henry, 12 henries, 20 henries and 100 henries. 
The circuit used (grid circuit), whether with 
regeneration or without, is shown in Fig. 7. 

The tests disclosed principally that it is 
important to pick a small choke with a reso- 
nant frequency well out of the useful A.F. 
range. The self -capacity in the A.F. choke 
was depended upon for passing R.F. to the 
grid, but was found insufficient. 

I found it possible to do a number of 
things which speak for themselves in view of 
the foregoing. On using the secondary of a 
very large A.F. transformer, the self- induct- 
ance of which was on the order of 500 hen- 
ries or more, high -frequency cutoff became 
very noticeable; for the suppression should 
begin about 300 cycles, and probably really 
was lower still in beginning. Using a still 
larger A.F. choke resulted even more ef- 
fectively in suppression of the higher tones 
and in very muggy and voice -in- barrel re- 
production. The circuit of Fig. 8 seems as 
good as Fig. 7. and should be so, if not bet- 

. ter, in removing a large mass that acts pos- 
sibly to produce many harmful capacities 
when connected as in Fig. 7. Both circuits 
were used often for checks. 

The things the experiments brought out 
were chiefly that the leak- condenser com- 
bination is a good practical solution of pro - 
viding satisfactory detection utilizing grid - 
rectification phenomena. The way to do the 
trick is to use as large a grid condenser as 
one is satisfied is necessary. The well- 
,known :00025 mf. capacity is good, and with 
250.000 ohms for the leak, makes a good 
ouality comhination with a slight sacrifice in 
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Vze Pioneer 
A hi_tt,ry- of the Dubilier organization takes us back to the very 

Conception of wireless telegraphy. Then, practically every 
Dubilier device was a "special order" built for experi- 

menters whose names are now famous. Today, these 
same electrical and radio engineers turn instinctively 

to Duhilier for either standard articles of manu- 
facture or laboratory models for their research. 

This keeping step with the industry has 
given Dubilier a merited reputation for 

condensers which are way above the 
average in ruggedness, safety factor and long life. 

lust Connect -it to 
your Set and 

Plug in 

;t. 

Why Bother with Outdoor Aerials? 
Present -day broadcasting and 
modern receivers don't require 
them. A Dubilier Light Socket 
Aerial and a few feet of cord 
will give you a highly efficient 
antenna and do away with lead - 
in wires, insulators, faulty 
connections and lightning ar- 
resters. The device consumes 
absolutely no current and needs 
no attention whatever. Works 
on any cycle, A.C. or D.C. 
Sold on a 5 -day money -back 
basis. Price $1.50 

The Approved Condenser 
Blocks for Radio 

Power-Units 
Dubilier condenser blocks for Raytheon 
and other leading circuits are rugged in 
construction. and have the unusually high 
factor of safety of better than five to one 
-insuring the longest condenser life obtain- 
able. Your dealer will gladly supply you 
with the right Duhilier Block Condenser 
for the right purpose. 

A New Dubilier \IICADO_N 
Moulded in Bakelite 

Here's the famous Duhilier Micadon iu its 
modern shape and new case of rich Bake- 
lite. Compact, handsome and efficient. 
Terminals adapted to screwed or soldered 
connections. Your dealer has them in all 
capacities. 

Prices .....40c. to 80c. 

The Noiseless Dubilier Metaleak 
A tubular grid leak you can bank on for accurate resistance value and noiseless operation. 
Your dealer has them in all values from 20,000 ohms to 5 megohms. 

Prices 50c. and 75c. 

Dubilier Condenser Corporation 
4377 Bronx Blvd., New York 
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THE ORIGINAL AND WORLD'S 
FINEST 3 FOOT SPEAKER 

Buy the first, the best and the most 
popular. the 3 foot ENSCO CONE 
SPEAKER KIT. for finest Radio recep- 
tion. Tested and endorsed by all lead- 
ing magazines and newspapers. 
Kit No. 10 include. Ensco Unit; deco- 
rated, marked material ( FONOTEX) 
for cone. apexes, extension and hook of 
instructions, 5 types of *one or roll 
speaker. Price $10. Kit No. 11 in- 
cludes hardwood wall frame. Price $11. 

Licensed under Clyde 1. Fitch 
Patent No. 1630119 

Assemble your own in less than 1 hour. 
Sold under Money Back Guarantee. 
Ask your dealer or send order to near- 
est office. 

ENGINEERS' SERVICE CO. 
25 Church St.. New York 911 Steger Bldg., Chicago 

73 Cornhill, Boston 
Feud check or money order r "e .c 1!1 .ship C.O.D 
you puy the postman, we Pay .hli,p111g. 

Nance 
.address 
l ih', State 

R a y t h e o n 
or Q. R. S. 
A B . C Unit 

Condenser 
Packs 

Illustration shows condenser pack 
used in Q. R. S. or Raytheon A -B- 
C unit. Fast extra capacity Hi -Test 
condensers fit all units, whether 
specified or not. Free condenser 
booklet brings the facts. Dealers and 
jabbers, send for price list. 

J01IN E. FAST & Co. 
\, 

. 
II \. 

EMERSON- 
- ULTIVALVE 

c oi- irmenl tube oilb 201 A III .uuen i. threu plate, 
t lu ee grids. Uses any battery. Operates on Ji -. Oros only '4 ampere. Fits any standard socket. 

n be used with many circuit.. write for information. 
List Price $6.50 

Exclusive Llen..ee, and \launtatturer; 

Emerson Rnclval Corp. 
25 Wcst 43a °St.N,Y,C. 

AGENTS! DEALERS! 
BIG MONEY IN RADIO 
Demonstrate Metrodynes at home. Big profits. Demonstrating set on 30 days' free trial. Write 
for money making proposition to agents and dealers. 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO. ILL. 

volume and a definite gain in quietness. The 
use of an A.F. choke, as in Figs. 7 and 8, is 
all right ; but is probably harmful to quality 
unless we use a choke certain not to have 
humps and hollows in its frequency curve. 

connecting these relays in cascade. The plate 
circuits of all of these amplifiers are supplied 
with current from a common source. To 
overcome static, Mr. Rice adjusts the operat- 
ing characteristics of one of the amplifiers 
of the series in such a way that the amplified 
current produced by strays or static cannot 
exceed that produced by the signals. (U. S. 
Patent 1,401,644.) 

The Laboratory for Special Radio Trans 
mission Research of the Bureau of Standards 
and the Radio Central of the Office of Com- 
munications, United States Navy Depart- 
ment, reduce static to a minimum by use of 
the so- called Beverage or "barrage" receiv- 
ing system. This involves the combined use 
of both overhead and indoor antennas, the 
opposing forces of the two serving to neu- 
tralize interference from atmospheric dis- 
turbances coming from a given direction, and 
signals are admitted into the receiving in- 
struments with relative freedom from hiss- 
ing, crashing, and rumbling noises. 

(Copies of patents may be obtained at a 
cost of 10 cents [cash -not stamps] each. by 
addressing the Commissioner of Patents. De- 
partment of Commerce, Washington, D. C. 
-EDITOR.) 

STREET RAILWAY EQUIPMENT 
O eliminate interference with radio re- 

1 ceivers, Vienna (Austria) now equips its 
cars with double trolley contacts, about three 
feet apart. Sparking is thus avoided when 
joints in the power line are passed. It is 
also found that a carbon -to- copper contact 
retlnces much of the annoyance from breaks 
in the circuit. 

SOME REPRODUCER! 
THE Melbourne station, 3L0, has re- 

ceived this polite request from a listener: 
"We like band performances best, and would 
like you to announce each time one is heard. 
Sometimes we don't know whether it is a 
band or a thunderstorm!" -News of the 
iVorld. 
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I Want To Know 
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control and synchronization is had throughout tic 
entire wavelength range by the final factory adjust- 
ment of the various tube -isolating capacities. 

These capacities, it will be noted by referring 
to the accompanying diagram, are adjustable, final 
adjustment being made before the set leaves th, 
testing room. 

Operating on six 201A -type and one 171 -type 
(power) tubes, the Synchrophase Seven is suited 
for operation with any standard type of A and B 
power unit. When this receiver was tested with 
a standard socket -power unit, supplying both "B" 
and "C" voltages, no hum or "motorboating" was 
noticeable in the reception on the loud speaker. 

Voltages varying from 22 to 1811 are required 
for the plate supply; 90 volts for the four R.F. 

and the first audio stages, 22 volts for the detector. 
and 180 volts for the 171 -type tube. 

A negative bias of 4 volts is fed to the grid of 
the first A.F. tube, and 40 to the grid of the 
power amplifier. 

Because of the greatly- improved quality output, 
due to the use of specially designed A.F. trans- 
formers, this receiver is particularly adaptable to 
use with the modern cone type of loud speaker. 
These transformers employ heavy cores with a 
great many turns of well- insulated wire. A chart, 
drawn to indicate the frequencies which these trans- 
formers reproduce with fidelity. shows almost a 
straight line; which indicates that they reproduce 
faithfully practically the entire range of audible 
f requencies. 

Radirr . \'CT.',c for September. 1927 

SM 

PUNCH 

For those critical fans who desire 
the very finest of reproduction 
with ample power, the new S -M 
U n i p a c s (Universal Power 
Packs) offer as great an advance- 
ment this year as did S -M 220 
audio transformers last year. 
And nothing finer than 220s has 
ever been produced, as is proven 
by their specification for over 
half the popular 1927 circuits to 
come! 
If you're a real quality hound, 
write for "The Secret of Quality" 
and the new Unipac booklet - 
they will tell you volumes about 
realistic reproduction. They're 
free. 

SILVER -MARSHALL, Inc. 
848 W. Jackson Blvd. 

Chicago, U. S. A. 

RADIO 
NEWS 

SEI'TENIBEI( 
BLUEPRINTS 

You can obtain a complete set of Blue- 
prints for this receiver direct 

from RADIO NEWS 
THE GOMEZ SUPER REFLEX RECEIVER 

Blueprint Article Number 30 
Price $1.00 

RADIO NEWS 
230 Fifth Ave. New York, N. Y. 

One Dial I.. t st a lv.i need rinvit. . \II steel chassis 
rt l ly shielded. it lame i parta of best 

duality. Marvelous power and selectivity. Gets the 
long range stations as clear as a bell. One dud single 
control. An unsurpassed value -just 
one of our many mighty bargains. 

FREE Log and Call Book 
and Big New Catalog -just oar the 
press. Full of Radio Bargains. Send 
for your free copy now! 

American Auto & Radio Mfg. Co. 
Harry So hwn rtzberg. l're.. 

Dept. 102. American Radio Bldg., 
Kansas City. Mo. 

FRIEWh011e Radio CataIOg 
realer -Set Builders! Save Money! 

.:end for this book of bargains. 
in Radio -all the newest hook -ups. Sets, 
kits, parta, cabinets, consoles and sup- 
plies. If you want the best for the least 
money. you need this catalog. Write on 
your business sta t loners. 

INURE RADIO COMPANY 
335 -A Madison St. Chicago. M. 
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Hints About 3 -Foot Cones 
(Continued from page 237) 

the air gap which is located at the center 
of the solenoid coil. 

In operation the coil will stand voltages 
up to 200; so that it is safe to use it on a 
171 -type power tube without the use of an 
output filter. In this case the terminals of 
the speaker must be connected in the manner 
from which loudest results are obtained; as 
the unit is polarized. 

It was stated before that, for best results 
from the wall -type speaker, it should be 

The driving rod, A. is attached to the paper 
diaphragm by means of the rod, B, which is 

threaded. 

spaced a few inches from the wall. A simple 
method of doing this is illustrated in Fig. 7. 
A small cardboard box has a slot cut in each 
of the four sides so that it fits on the back 
of the frame. This box is sufficient for spac- 
ing. The ceiling -type cone is, of course, the 
same as the wall type ; except that the sus- 
pension cord is attached to the center block, 
so that when the cone is suspended it bal- 
ances in a horizontal position. This type 
gives better results, as it can he hung ten or 
twelve inches from the ceiling and the sound 
will be distributed. As it is, for the most 
part, reflected from the ceiling, the distribu- 
tion is more uniform. A person entering the 
room has difficulty in locating the source of 
the sound. 

The location of the speaker in the room 
also has a decided bearing on the quality 
output. This is more noticeable with the 

The method of keeping a cone away from the 
wall by means of a small cardboard box. 

A SIAMESE CHARLESTON 
These three professional dancers are considered pretty goon 

in Siam. Here they are shown giving, for the benefit of the 
camera, their otcn, version of the American Charleston. 

FOR MEN AND YOUNG MEN 

World Travel With Alì 
Expenses AudI 

How often you've longed to see for yourself the awe of Egypt's 
pyramids -the beauties of the gorgeous Mediterranean sunset - 
the squalor of China's ancient cities! Now you can do it- travel 
the whole world at will, all your expenses paid. Every one of 
your expenses of travel will be paid for you -you won't be out a 
cent of your own. And you can draw a good salary besides! 

There is a big demand for men to handle the Radio operating 
on board the ships of the world. Practically every vessel must 
carry one man -many of them two or three or more. Radio 
operating is easily and quickly learned -and the work is very 
interesting and pleasant. There is no other work like it for the 
man who wants the experiences and pleasures of world -travel. 

Radio operators aboard ocean liners live luxuriously -they rank as officers 
of the ship. Meals, a private cabin, all other living needs are furnished free, 
and besides the operators draw a good salary. You don't have to sign up 
for a long term -you can change ships as often as you like, so as to go to 
any part of the world you prefer on each voyage. 

Book with Full Information Sent Free 
My free 64 -page book gives all information about this field of work, and 

the opportunities for travel, fascinating work and advancement. Send for 
it today -get all the facts. You can learn in your spare minutes at home to qualify for a Radio Operator's position. just a few months of my practical 
training in your spare time at home and you'll be prepared to start on your 
travels. 

My methods of training are recognized by the U. S. Government. My graduates are all over the world. My Employment Department. which 
keeps in touch with employers and supplies them with Radio Operators. is at your service without charge when you complete your training. 

No special education is necessary -lots of men I've trained didn't even 
finish the grades. Read about it for yourself in my big free hook -learn 
how I'll prepare you quickly and easily at home for these big opportunities. 

Send the coupon TODAY! Address: J. E. SMITH, President. National 
-Radio Institute, Washington, D. C. 

i!tc7he r í+ . 

Sailaway Coupon-Nail it now, 

J. E. SMITH, President, 
National Radio Institute, 
Dept. KB-99 Washington, D. C. 
Dear Mr. Smith: Please send me your free 64 -page book, with all information about learning 
Radio -for bigger pay, and as a means to world -travel at will, all expenses paid. I understand 
this places me under no obligation. 

Name 

Address 

Town State 
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The whole 
COUNTRY 

is 

praising 
AMERICA'S 
FIRST 
RADIO 
ENCYCLO- 
PEDIA 

NEW YORK, N. Y....¡ 
It is the best work of the 
kind we have ever seen 
and shows considerable 
painstaking and laborious 
effort -Telegram. 
NEW YORK, N. Y... . 

The volume amounts to 
practically a compact re- 
vie j;: all that has been 
dr io up to this 

WASHINGTON, D. C. 
It presents a com- 

plete classification of the 
latest authoritative data 
in radio. -Evening Star. 
SAN FRANCISCO, CAL. 

A book that will be 
of value to all that are in- 
terested in practical radio 
work. -Examiner. 
PITTSBURGH, PA... . 

Many radio fans will be 
interested in the new 
Radio Encyclopedia by 

ney Gernsback. 
-Sunday Post. 

,PA.... 
be of 

gi- 

A place in every 
home, eery library, 
every laboratory 

SGERNSBACK'S RADPO EN- 
. CYCLOPEDIA is the only 

standard work ever published in 
Amprica attempting to classify al- 
phabetically the countless words 
used in the highly specialized science 
of RADIO. The ENCYCLOPE- 
DIA is written in plain English so 
that everybody can understand the 
definitions and descriptions. 

No expense has been spared, cov- 
ering over two years in compilation, 
to make it worthy a place in your 
library. 

It is published in one volume - 
168 pages -size 9x12 inches, nearly 
an inch thick and nicely accomo- 
dates the beautiful illustrations and 
the large, easy to read type. 

Every page is replete with illus- 
trations-to make the text easily 
understandable. 

REMEMBER THIS I S A 
REAL ENCYCLOPEDIA - NOT 
A DICTIONARY. 

The book contains as a supple- 
ment a classified cross -index de- 
signed to bring together radio refer - 
coces under one heading having re- 
lations in common. 

All circuits new and old are de- 
scribed by 'word and picture. 

The work contains 1,930 defini- 
tions, 549 photographs, drawings 
and diagrams. 

SENIl NO MONEY -Just for- 
ward your name and address. We 
will send you the Book at once. 
You pay postman $2, plus postage 
on delivery. 

Order Direct from 

S. GERNSBACK 
230 Fifth Ave., New York 

N .Y. ... Th y be 
recommende infor- 
mational use every 
radio listener. 

-Evening Review. 

BUFFALO, N. Y. . . . 

Here is the world of 
radio, all in one volume. 
and it is one of the most 
comprehensive, enlighten- 
ing and illuminating pub- 
lications that has yet been 
issued.-Courier-Express. 
BRIDOEPORT, CONN. 

All radio terms are 
fully described in lay- 
man's style, and the ex- 
planation of the whys and 
wherefores of various cir- 
cuits are also given. 

-Herald. 
BOSTON, MASS.... A 
practical handbook with 
references covering every 
item of importance relat- 
ing to radio. -Globe. 
PHILADELPHIA, PA. 

In his Encyclopedia 
Mr. Gernsback has suc- 
ceeded in reducing high 
sounding electrical and 
technical terms to every 
day speech. -Daily News. 

ec- 
ma- 
also 

to the 
ferente 

It 
plete clas- 

the latèst 
the data in 

day Tribune. 
. Y. . . M r. 
is author of 

other volumes 
radio and his en- 
edia may be re- 

ed as authoritative. 
-Daily Preis. 

ICAGO, ILL. . . . S. 
ernsback has aimed to 

*provide not merely a dic- 
tionary of radio terms but 
an actual ready reference. 
Encyclopedia. 
-Herald and Examiner. 

ST. LOUIS, MO... S. 
Gernsback's new r ad io 
encyclopedia holds all 
needed facts. 

-St. Louis Star. 
ST. LOUIS, M. . 

book of radio information 
is S. Gernsback's radio 
encyclopedia. 

-Globe Democrat. 
MACON, GA.... Gerns- 
back's radio encyclopedia 
fills a demand that has 
been made by every radio 
fan as well as technical 
expert since the industry 
has started -Telegraph. 
DALLAS, TEXAS. . 

This encyclopedia is read- 
ily understandable to any- 
one who reads English 
and is thorough and read- 
able.- Sunday News. 
LOS ANGELES, CAL. ... Its references cover 
every item of importance 
relative to the radio in- 
dustry- Sunday Times. 
OTTAWA, CANADA. 

It is an encyclopedia 
in the true sense of the 
meaning and not a mere 
dictionary. 

-Journal. 
ti 

S. GERNSBACK 230 FIFTH AVE., N. Y. 

Send me I copy of your Radio Encyclopedia. 1 

will pay postman $2 plus postage on delivery. 

Name 
Address 
City 
State 

Radio News for September, 1927 

three -foot cone than with smaller ones; as 
the larger cone has greater carrying power. 
although the volume is apparently less. Good 
results on the wall type cone are obtained by 
suspending it in the corner of the room, as 
this gives more open space behind the cone 
in which the air vibration may build up. Of 
course, when it is so mounted the spacer 
shown in Fig. 7 is not required. The ceiling 
type works well when suspended directly in 
the center of the room or underneath a light- 
ing fixture. No definite instruction can be 
given regarding the best location, as this 
varies in each individual case due to the size 
and shape of room and other variables. The 
best location can be easily found by a trial. 

New R. F. Amplifier 
= (Continued from rovr 243) 
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of values would be found. But, in a forth- 
coming issue of RADIO NEWS, will be pre- 

. sented an article which will furnish all the 
information necessary to build and operate 
one of these receivers. There is nothing 
critical in the values of these constants; so 
that the adjustments can he made easily and 
rapidly. 

Now, before we pass on to the audio am- 
plifier used s this receiver, let us briefly 
review the operation of the R.F. amplifier 
in a few words, so that it will be perfectly 
clear. First let us assume that we have the 
correct size of R.F. choke in the circuit. 
Tune to a long wavelength, say 500 meters. 
Feed -back through the tube is small now; 
so we make up for this lack by increasing 
the resistance R and making the feed -back 
current flow through the tickler, L2. So, 
by increasing R, we can make the circuit 
oscillate. Next tune to a short wavelength, 
say 250 meters. Feed -back through the 
tube is now strong, and feed -back through 
the tickler is not so strong, on account of 
the greater choking action of the R.F. choke 
at the higher frequencies. But, in order to 
allow the feed -back through the tube to 
show its effect, we must reduce R. So by 
reducing R at this time, we can also make 
the circuit oscillate. 

In between these two values of R at which 
the circuit oscillates, will be found the best 
value of resistance to use in R. Care must 
he taken that these two points are not too 
far apart, otherwise there will be a lack of 
sensitivity near the middle of the dial. But 
when the proper value of R.F. choke is used, 
the sensitivity at the middle of the dial will 
come up to that on either side ; so that we 
will have uniform sensitivity and, of course. 
uniform selectivity, all over the dial. This 
uniformity of operation is one of the main 
features of this type of amplifier. 

THE A. F. AMPLIFIER 
Now we will consider the audio amplifier 

used in this receiver. A considerable amount 
of work has been done by many experi- 
menters on A. F. amplification; and they all 
seem to agree on several points on. which 
other types of amplifiers fail. The three 
most important of these points are; the pos- 
sibility of blocking the grids of the tubes, 
as often happens in resistance -coupled am- 
plifiers, the existence of resonance peaks in 
transformer - coupled amplifiers ; and the 
blocking of the tubes in impedance -coupled 
amplifiers, which use grid leaks. 

The amplifier used in this receiver is of 
the dual -impedance type, in which impe- 
dances are used both in the plate and in the 
grid circuits of the tubes. This has several 
notable features; one of these is its stability. 
Furthermore, it will be found that the com- 
bination of a transformer in the first stage, 
where the signal strength is still weak and 
will not overload the transformer, with the 
dual- impedance stages following, will fur- 
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nish a greater amount of amplification than 
either the usual two-stage trans former- 
coupled amplifier, or the usual three -stage 
impedance -coupled amplifier. 

It will be found that the quality obtain - 
able with this system is as perfect as can 
be obtained with almost any kind of audio 
amplifier. The low frequencies arc ampli- 
fied just as much as the high frequencies, 
for two reasons. First, large coupling con- 
densers are used, the value being I mf. Sec- 
ondly. the impedances used are very large, 
giving to the low frequencies substantially 
the same amplification as to the high fre- 
quencies. 

The complete wiring diagram of the 
receiver is shown in Fig. 2. As mentioned 
before. complete constructional details will 
he given in a later article in RAnto XEws. 
It will be found that the combination of the 
k. F. amplifier, which is equally sensitive 
and equally selective all over the dial, with 
this audio amplifier. which will furnish a 
great amount of volume without distortion 
and overloading. will result in an ideal re- 
ceiver for all purposes and all location,. 

Space -Wound Coil 
Construction 

(C;nlinued "'roua 

To remote the coils, loosen the wing -nuts, 
which allows the brass strips to spring loose. 
remove the wing -nut at the "tongue" end 
and poll the corresponding bolt out. With 
this bolt out. the entire middle section pulls 
out and allows the form to "collapse." Some - 
time' it is necessary to press slightly at the 
,apposite end. in order to slide the parts to- 
gether easily. The coil is now easily slipped 
ofï and is complete after the ends hate bee 
trimmed with shears. 

Although comparatively small wire n,:!, 
be used to adt:mtage, it is best to use No...? 
to assure the proper rigidity. The wire may 
corrode after a time, even though a double 
cotton covering be used: for this reason 
enameled wire having also a cotton covering 
is best. The cotton covering serves to bold 
the wire securely to the strips. 

COIL- SUPPORT STRIPS 
The celluloid may be secured from 

auto side -curtains, but a large piece of it. 
sufficient for many coils. can be secured for 
25 cents or so at any auto supply store. A 
convenient way to cut the celluloid is to nail 
together two small hoards with a small space 
between. so that the celluloid may he slipped 
between them. A knife may be used to cut 
the strips at the edge of the board. Strip; 
;4"-inch wide are about the right size. 

The stove -bolts should be of the same 
diameter as the holes drilled for them. This 
will make them fit rather tightly but. if they 
are forced through the holes several times, 
the holes will be the proper size to keep 
everything firmly in place when winding the 
coils. 

If a number of coils is to he made. it is 
best to purchase a large bottle of the col- 
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SPRING BRASS 
DIMENSIONS ARE FOR 
A 3' FORM. 1.- 31 ' 

FIG. 7 
Details of the braes strips for holding the ceilc- 

loid strips in position. 
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What Kind of Voice 
Has %Mr Loud Speaker? 

Does It s71nnarl. 

r- - a. a, 

Does It Whine ? 
os-Does It- 

Register Clear, Natural human Tones 
the Muter Clarifier L 

(NEW OUTPUT TRANSFORMER] 
on your set will astonish and delight you by immediate, almost unbelievable improvement in 
reception. In nine cases out of ten that weak, distorted voice issuing from the speaker unit 
is suffering paralysis from high "13" Voltage. The Clarifier protects Speaker coils from this 
shattering current. assuring longer life as well as strong. full tone, clarity and volume. 

If yo:r speaker is one of the great majority that fail to respond properly to the output of 
the set -you need a Muter Clarifier. it's the only thing that will remedy the cause. Easily 
attached in a few seconde without disturbing set. Try it out to your own satisfaction on our 
liberal guarantee -you won't recognize your set! 

SEE YOUR DEALER -or SEND DIRECT 
Dealers can easily secure Muter Products for you from leading Jobbers. If, however, you 

have any difficulty in obtaining from your dealer. mail coupon direct to us. Prompt shipment 
will be made upon receipt of price or C.O.D. if preferred. Give your speaker a chance tr pro- 
duce lie utmost. Mail coupon today. 

LESLIE F. MUTER CO. 
76th Le Greenwood Ave., Dept. 527 -M CHICAGO. ILL. 

LESLIE 
F.MUTER CO. 

76th & Greenwood Ave.. Dept r27.3í 
Chicago, Ill. 

II Send Muter Cla ricer at voce, postage pre - 
DEPENDABLE PRODUCTS 

11 
paid. $6,00 is enclosed. Send C. O. D. 

The complete Quality Popular Priced Line U Send complete Muter Catalog. 
Send for comprehensive catalog 

Name , Z: r a a ill :rt ss 

t,a. 

LIGHTING FIXTURES 
Ready to Hang 

Iiircct from the ntauufactunr. 
Cumpletely wired, hie! udiu;: 

glassware. Send for Or, 
catalogue No. 28. Just R,- 
duced l'rices. 
.SPec lal Ptopn<It loi, To neater. 
Erie Fixture Supply Co.. Inc.. 
Station N. Erie, Pa. 

. 

WRITE 
For Our 32 Page 

Radio Instrument Catalog 
No. 15 -C 

JEWELL ELECTRICAL INSTRUMENT CO. 
1650 Walnut St. - Chicago 

Ballote O 
adioPower Units 
FANSTEEL PRODUCTS CO., Inc. 

North Chicago, Illinois 

B 
BLOCKS 

TiNY 
TOBES 

CONDENSERS- RESISTORS 
Specip.-J- Wed- Univer..Jl r 

TOBE DEUTSCHMANN CO. Cnobridar Ma". 
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Use Polymet Products 

Type F1002- F1003- 
The entire condenser 
requirements for Filter 
section. Two units 
tapped at 4. -4. -c Mfd. 
and 8.- 1.- I.- c- 1. -cMfd. 

Type F 100I - Small 
Buffer Condenser for 
the output of the trans- 
former. Tapped .1 -c -.1 
Mf cl. 

ForRaytheon"ABC" 
Eliminators 

For efficiency and permanent satisfaction you 
can't beat Polymet Products. 
More and more Radio Engineers are every 
day specifying Polymet Products because 
they know by experimentation that they are 
the leaders. To insure lasting, satisfactory 
results for Battery Eliminators, Power -Packs 
and Electric Sets, buy only Polymet "better 
made Radio Essentials." They are the best. 

.Send for our latest booklet show- 
mg some of the most popular cir- 
cuits and the complete line of 
Polymet Products. 

POLYMET 
MANUFACTURING CORP. 
599 Broadway, New York City 

POLYMET 
PRODUCTS 

ARTE 
as usual is ready for the latest 
developments in the Industry 

The New 
R.C.A. 

Cunningham 
and other 

A. C. Operated Tubes 
Rheostats, Potentiometers 

Adjustable Resistors 
(semi- variable) 
Ask your dealer 

In Canada : 

Carter Radio Co., Ltd., Toronto 

lCarter Radio 
Co. 

C 1-I, C AGO 

RADIO SCHOOL 
Send for Catalogue 

MASSACHUSETTS RADIO and 
TELEGRAPH SCHOOL 

NEW TERM SEPT. 12 
18 Boylston St. Boston, Mass. 

E,LKAY :U :s 
and Suppressors are made by The Langbetn- 
Kaufman Radio Co. (Dept. N), f2 Franklin St., 
New Haven, Conn. Write for prices and tables of values. 

lodion, as the liquid evaporates very quickly. 
A convenient method of reducing this evap- 
oration and also providing an easy means of 
applying the collodion to the winding is to 
construct a slender "fountain pen" for the 
bottle. This may consist of a piece of tin 
bent to form a small cone, the cone being 
soldered to the cap of the bottle. Many 
bottles are provided with metallic screw - 
caps, but such an arrangement may be used 
with an ordinary cork. 

When winding the wire, hold the form at 
the tongue -end and straighten out all little 
kinks in the wire between the thumb and 
forefingers as it is wound in the threads on 
the form. When the winding is completed, 
it may be noticed that the turns will be some - 
what irregularly spaced at the middle sec- 
tion, since there are no threads here. These 
should be straightened out by hand and all 
wires put into their proper grooves before 
the winding is painted with the collodion. 

SPACE -WOUND COILS 

1lrm 4 
) 

BASE BOARD OF SET 

SMALL BRASS ANGLES 

FIG. 8 

Above is shown an excellent method of 
mounting the coils herein described. 

When using low -loss coils of this type, do 
not mount them near other apparatus. It 
is perfectly useless to make a good coil if 
the rest of the set is too close. Some day 
those desiring maximum results will learn 
that it is only through plenty of "breathing" 
space that such results can be attained. A 
very good method of keeping the coils in 
the clear is shown in Fig. 8. This is about 
the most practical arrangement. 

Although the coils as a whole are very 
strong, they will unwind from the ends if 
these are left loose. It is therefore impor- 
tant to secure the ends properly. The best 
way to do this is to secure a cheap punch 
and make a hole in the strips where the wire 
is to terminate. Pass the wire over the strip, 
under this strip and through the hole. Then 
press the strip firmly in place with a pair of 
pliers. 

For the construction of coils of the type 
above described, the writer has developed 
several forms, some of them being adaptable 
to production purposes. Those interested in 
the forms may secure such information upon 
request. All rights are absolutely reserved. 

SIMPLIFIED TELEVISION 

- (n)sbsTeY- 

DIZZY DAN : "I think I'll get me one o' 
these here `see' batteries so that I'll be able 
to watch the people while they broadcast." 

Goodrich 

Radio Panels 
Black, Mahogany and Walnut. 
Standard thickness 3 -16" and IA". 
High softening point prevents 

warping. 
Low free sulphur content prevents 

discoloration. 
Machine easier and are better elec- 

trically than any other material 
in common use. 

Your radio dealer has them or will 
get them for you -if not. write 
to us and we will see that you 
are supplied. 

Also hard rubber for coils, spaghetti 
tubing and miscellaneous rubber items 

for Radio Manufacturers. 

Radio Sales Division 

The B.F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 

i 

"Radio's largest- - lit supply house 
ESTABLISHED 30 YEARS 

Genuine 

STROBODYNE 
KITS - Ready for delivery 
Complete outfit as selected by 

designer for Radio's most 
amazing circuit 

1í'e have complete lests for all 
constructional articles appearing 

i)r this :Raga ine. 

M & H SPORTING GOODS CO. 
512 Market St., Philadelphia. Pa. 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington, D. C. 
Cable actress: Telephone: 
RADIOPAT Main 4806 

RADIO AGENTS AND 
DEALERS - BIG MONEY 

Our Agents and Dealers make big money selling Metrodyne 
$ets. You can work all or part time. Demonstrate su- 
periority of Metrodynes in your home. Metrodyne Radios 
have no competition. Lowest wholesale prices. Demon- 
strating set on 30 days' free trial. Greatest money making 
opportunIty. Write! 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

GENERAL RADIO 
Parts and Accessories. Write for Catalog 

No. 926 -N. 
General Radio Co. Cambridge, Mass. 
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Radio Wrinkles 
(Continued from page 249) 
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diagram are used merely as valves, and 
the size of the electrodes in these is not so 
important as in Nos. I and 2; except that 
they should be a little larger if anything. 
Nos. 1 and 2 alone govern the input. 

Needless to say, this circuit will not 
operate except on alternating current. 

-Contributed by W. H. Burrows. 

International Time 
(Cotftinncd from page 217) 
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hours, as it is between New York and Den- 
ver ; it is twenty -two hours, because it must 
be figured the long way around, and not 
across the Date Line. When it is 1 :00 
o'clock Wednesday morning in Honolulu, it 
is 11:00 o'clock Wednesday night in Auck- 
land. At that same time, it is 3 :30 a. m. in 
San Francisco ; 6 :30 a. ni. in Washington, D. 
C.; 11 :30 a. m. in London; 12:30 p. in. in 
Berlin ; 5.00 p. m. in Bombay ; 7 :30 p. m. in 
Perth, Australia, and in Manila ; 8 :30 p. m. 
in Tokio ; and 9 :30 p. in. in Sydney, Mel- 
bourne and Brisbane, Australia ; all on the 
same Wednesday. 

Now, if our listener in Honolulu were a 
radio "ham," or amateur, he would be very 
apt to say that it was 1130 GCT (Green- 
wich Civil Time) and let it go at that. For 
"hams" all over the world are transacting 
business in GCT, which is independent of 
local time, and consequently the same at any 
instant for sender and receiver. 

But, so long as broadcasters throughout 
the world are governing themselves by 
the demands of their local audiences, it will 
be a little too much to ask them to accom- 
modate themselves to GCT schedules for 
listeners thousands of miles away. Yet this 
is just what the short -wave broadcasters do 
today when they ask observers round the 
world to report on experimental transmis- 
sions ; and, as the number of short -wave 
broadcasts and of short -wave receivers in- 
creases, with consequent lengthening of or- 
dinary reception ranges, a better understand- 
ing of international time will have to be 
obtained. 

It is fortunate, just at present, that there 
are no large broadcast stations in the 

40 Non -Technical 
Radio Articles 

every month for the beginner, the layman 
and those who like radio from the non- 

t technical side. 
SCIENCE & INVENTION, which can 

be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non -radio magazine 
in existence. 

Plenty of "How To Make It" radio arti 
cles and plenty of simplified hook -ups for 
the layman and experimenter. The radio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature. 

Radio Articles Appearing 
in September Science & 

Invention Magazine 
A Portable Radio Receiver for Vacation 

Trips, By Herbert Hayden 
Gravity Nullified by Short Waves Applied 

to Crystals 
The Radio Furnace, By Paul Welker 
The Belin Radio Television System 
The Radio Séance, By Karyl Kanet 
How to Build a Vibrating -Type Battery 

Charger, By Raymond C. Miller 

Enw uuumuuu:unn u n1m 111 
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1 
Two New Quality Products 

by the rakes of the famouf 
j a m ma rlu nd Condensers 

The New 
Hammarlund R. F. Choke 

MODERN engineering practice has 
proved the value of R. F. chokes 

for confining radio -frequency cur. 
rents to their proper channels, thus 
preventing unbalanced circuits and 
consequent distortion. 
This is a quality idea, ideally exem- 
plified in the use of the new style 
Hannnarlund Choke. Made in twa 
sizes: 85 and 250 millihenries, effec- 
tive over the entire broadcast and 
amateur wave -band. 

An Improved 
"Hammarlund Jr." 

THE famous Hammarlund Midget 
Condenser has been simplified. 

The new "Hammarlund Jr." has all 
essential features of the former 
model- soldered brass plates, alumi- 
num frame, one -hole or baseboard 
mounting. Knob included. 
In addition, it is equipped with a 
rotor lock which fixes the rotor in 
any position -an important advantage 
when used for neutralizing. Four 
sizes. 

Wherever radio is known throughout the world, Hammarlund's reputa- 
tion for precision quality is recogn zed. No other introduction is required 
for these two worthy new members of the Hannnarlund radio family. 

Write f,r Literature 

HAMIMARLUND MANUFACTURING CO. 
424 -438 W. 33rd Street, New York 

3-cet. Pe.ttrth. Radio- 

ammarlund 
P REC /S /ON 

PRODUCTS 

LEARN THE CODE AT HOME 
THEH OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter will 
teach you both the wireless and Morse Codes - 
right in your own home -quickly. easily and ines- 
pensively. Connected with Buzzer, Buzzer atnf 
Phone or to Sounder, it will send you unlimited 
messages at any speed, from 3 to 50 works a 
minute. 
THE OMNIGRAPH is not an experiment. For more 
than 15 years. it has been sold all over the worf.T 
with a money hack guarantee. The OMNIGRAPH 
is used by several Depts. of the F.S. Covt. -in fart, 
the Dept. of Commerce uses the OMNIGRAPH to 
test all applicants applying for a Radio license The 
OMNIGRAPH has been successfully adopted by the 
leading T'niver,iticc. Colleges and nails School =. 

Send 6c for Catalog DO IT TODAY. 
THE OMNIGRAPH MFG. CO. 15 HUDSON STREET, NEW YORK CITY If you own a Radio Phone set and don't know the code -you arc ;Hissing most of the fun 
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Use Karas S. F. L. 
Variable Condensers 
in Your RADIO NEWS 

Short Wave Set 
D1 sure to use Karas S. F. L. Va- l) viable Condensers when you build 

cur RADIO NEWS Short Wave Re- 
ceiver, described and illustrated in 
RADIO NEWS. In this set two Karas 
Condensers are SPECIFIED - our 
.00014 mid. and .00025 mfd. Straight 
Frequency Line Condensers. You 
can secure these from your dealer. 
The price of the .00014 7 -plate type 
.,nd of the .00025 11 -plate type is 

50 each. 

These remarkable condensers have 
our scientific eccentric shape plates, 
giving a perfectly straight line fre- 
quency curve. This means that every 
point of the dial is equally separated 
from its adjoining point in both di- 
rections by 10 kilocycles, exactly ac- 
cording to government allocation of 
stations. 
You, of course, want extremely fine 
results from your new RADIO NEWS 
Short Wave Set. Insure this by us- 
ing Karas S. F. L. Condensers. 

About Our New Apparatus 
The NEW Karas Radio Apparatus for 
1927 -28 includes the NEW Karas Type 28 

Audio Transformers, the NEW Karas Out- 
put Filter, the NEW Karas Types 17 and 
23 S. F. L. Removable Shaft Variable 
Condensers, and the NEW Karas 2 -Dial 
Equamatic -the season's most remarkable 
radio receiver that gives 7 -tube perform- 
ance and volume with 5 tubes. Write to- 
day for interesting literature about these 
new Karas items. 

KARAS ELECTRIC CO. 
4038 -I North Rockwell Street 

CHICAGO 

BUILD /0100 SHIP MODEL 
LOUD SPEAKER FOR$12.50 

i,r istmi supp.5 uu toe necessary parts. 
curt to fit and ready to assemble. The 
mainsail arts as the loudspeaker. The 
entire kit. which includes the unit and 
sail, for $12.50. Nothing else to buy. 
No tools needed except a small hammer. 
Write for our illustrated catalog 

MINIATURE SHIP MODELS 
3818.20.22 -24 Baring street 

Dept. T Philadelphia, Pa. 

Single Dial -7 Tube Set 
on 30 Days' Free Trial 
Judge the wonders of this marvelous radio by tak- 
ing advantage of our liberal offer. Write at once 
for details of money making proposition to agents 
and dealers. Deal direct w'th factory. 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

PATENTS 
As one of the oldest patent 
firms in America we give 
inventors at lowest cansis- 
u_ -t . hrree. a servire noted 

for recuits, evidenced by many well known Patents of extra - 
ordinary value. Beek, Patent- Sense. free. 
Lacey & Lacey, 631 F St., Washington, D. C. Estab. 1869 

Aleutian islands of Alaska or in the Fiji 
islands, and other places in the immediate 
vicinity of the International Date Line ; or 
there might be more confusion. Alaska 
covers the full width of four time zones; 
the Fiji group also crosses the Date Line, 
but has a time six minutes later than stand- 
ard at the latter. And on each side of the 
Date Line there is a strip of the earth's sur- 
face- mostly. water, fortunately -where the 
same hour, but a different day is reckoned. 

TABLE OF TIME ZONES 
Summing up the advice to the DX listener ; 

never reckon time from east to west across 
the Date Line, which runs down the middle 
of the Pacific. Here is a little timetable; 
when a day is beginning at the Date Line, it 
is the hour given of the preceding clayr in the 
following places : (The numbers of the zones 
show the hours to be added to or subtracted 
from local time to give Greenwich civil 
time.) 
Samoa (-1- 12) 
Hawaii 
Alaska (+ 10) 
Pacific Standard Time Zone (+ 8) 
Mountain Time Zone (+ 7) 
Mexico 
Central Standard Time Zone (+ 6) 
Cuba 
Ecuador 
Eastern Standard 

Saving Time) 
(+ 5) 

Colombia 
Chile 
Bolivia 
Haiti 
Venezuela 

12 :00 midnight 
1 :30 a. m. 
2 :00 a. m. 
4 :00 a. m. 
5 :00 a. m. 
5 :24 a. m. 
6:00 a. m. 
6:31 a. m. 
6:46 a. m. 

(Central Daylight 
Zone, Panama 

7 :00 a. vt. 
7:04 a. m. 
7:18 a. m. 
7 :27 a. m. 
7 :20 a. m. 
7:30 a. m. 

(Eastern Daylight Saving Time), 
Intercolonial (Canadian ) Standard, 
Porto Rico, British West Indies, 
Central Brazil, Argentina, Uruguay 
(+ 4) 8 :00 a. In. 

Newfoundland 8:21 a. m. 
Eastern Brazil, except Pernambuco 

and Parahyba (+ 3). 9:00 a. ni. 
Pernambuco, Azores (-1- 2) 10:00 a. m. 
Canary Islands, West Africa (+ 1) 11 :00 a. ni. 
Greenwich Civil Time, England, 

France, Belgium, Spain, Algeria 
(0) 12:00 noon 

Holland 12 :20 p. m. 
Scandinavia, Germany. Austria, Italy, 

Jugoslavia, French Equatorial 
Africa (- 1) 1 :00 p. ni. 

Roumania, Greece, Turkey, Egypt 
British Central Africa (- 2) 2 :00 p.m. 

Russia (European) 2 :01 p. m. 
British East Africa 2 :30 p. m. 
Madagascar (- 3) 3 :00 p. M. 
Mauritius (- 4) 4 :00 p. ni. 
British India (except Calcutta) 5 :30 p. m. 
Calcutta (- 6, 6:00 p. m.) 5:53 p. m. 
Burma 6 :30 p. m. 
Siam, French Indo -China (- 7) 7 :00 p. in. 

111111 11 1 1 11111,,,1,,,,1,,.,,,,11,11,,,,.1111WM,,1111.. ,11 

IN OUR 
SEPTEMBE.2 ISSUE: 

THE RADIO GHOST, by Otis 
Adelbert Kline. You can not 
fail to remember "The Malig- 
nant Entity," by this well - 
known author. Here he has 
outdone himself in an original 

story, never published before; you shudder 
to think that the same instrumentalities 
which we actually have today might be put 
to use by someone with a criminal men- 
tality. 
THE MALIGNANT FLOWER, by 
Anthos. This story, which has just come 
to us from Germany, is a little literary 
masterpiece and scientific gem. This story 
is so unusual and so excellently told, that 
we have no hesitancy in calling your par- 
ticular attention to it. 
THE STONE CAT, by Miles J. Breuer, 
M.D. but his (Lot's) wife looked 
back from behind him and she became a 
pillar of salt." Thus reads the Bible (Gene- 
sis xix:26). In reading this story by the 
author of "The Man wi'h the Strange 
Head," you will instinctively think of pet- 
rified forests and prehistoric animals, many 
of which can be found in our national 
museums. 
THE WAR OF THE WORLDS, by H. 
G. Wells. In the second installment we 
find the Martians in possession of the earth. 
By means of their superior intelligence and 
their death -dealing war implements, they 
have thoroughly subjugated everybody. 
You will read with intense interest the con- 
cluding part of this great scientifiction 
story. 
And many more new stories of unusual in- 
terest. 
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-Permanent Accurac,t! 
AEROVOX Fixed Mica Condens- 
ers stay accurate because they 
are moulded in genuine Bakelite 
and are sealed and protected 
against possible injury, moisture 
or chemical action. 
A special process in the manu- 
facture of the condenser element 
enables us to manufacture and 
guarantee them to he within 
10 of their marked rating. 

70 Washington Si.. Brooklyn. N. N. 

STROBODYNE 
Complete Parts 

as Specified 
As usual, Barawik is first with its 
service to radio set builders and fans. 
No sooner was the Strobodyne an- 
nounced in RADIO NEws than we had 
complete parts for this new circuit 
available for our customers. 

Complete parts as specified will be 
quickly furnished to RADIO NEWS 
readers C.O.D. in order to save time. 
Barawik, as usual, carries all the parts 
for the new 1927 -1928 circuits, besides 
sets, kits, radio supplies and thousands 
of the latest accessories. Standard 
discounts to dealers and set builders. 

BARAWIK CO., 129-131 N. Jefferson St., CHICACO,dL. 

C. L. PARKER 
Ex- Examiner U. S. Patent Office 

Attorney -at -Law and Solicitor of Patents 
McGill Building, Washington, D. C. 

Patent, Trade Mark and Copyright Law 

SAVE 25% TO 60% 
on every book you buy. 

Write for 

BOOK BULLETIN No. 5 

CONSRAD CO., 230 Fifth Avenue, New York 
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Philippines, \Vest Australia, Eastern 
China (- 8) 8:00 p. m. 

Japan (- 9) 9:00 p. m. 
South Australia, Guam 9:30 p. m. 
New South Wales, Tasmania, Vic- 

toria, Queensland ( -10) 10:00 p. m. 
New Hebrides (- 11) 11 :00 p. m. 
New Zealand 11 :30 p. m. 
Fiji Islands 11:54 p. m. 
DATE LINE (- 12) beginning 

next day 12 :00 midnight 
From this table it is fairly simple to corn - 

pute the time in any zone, at a given hour, 
if we remember that time is always earlier 
ze'est of us, and later cast of tts. 

USE OF THE TABLE 
For instance, take 1:00 a. m. Eastern Day- 

light Saving Time, which is 12:00 midnight 
standard time. This is seven hours earlier 
than the time given for Eastern DST above. 
Subtracting seven hours from the figure 
given above for Alaska (2 + 12 -7 = 7) 
we find that it is 7:00 p. ni. of the preceding 
day in Alaska; subtracting seven hours from 
the time given for the Philippines, we find 
that it is 1:00 p. m. of the sante day in 
Manila. 

Or, suppose that it is 11 :00 p. n1. Central 
Standard Time where we are; this is seven- 
teen hours later than the time given above. 
Adding seventeen hours, we find that it is 
6:30 p. m. in the sante day at Honolulu ; in 
Tokio, Japan, it is 2:00 p. n1. of the nest day 
-because we have to count around the long 
way to the east to avoid the Date Line, and 
must therefore consider Japan as east of us, 
not west. 

Many charts and measuring devices have 
been made to illustrate this time -difference. 
A large and handsome colored map is Chart 
No. 5192 of the Hydrographie Office of the 
U. S. Navy. This may be obtained from 
Uncle Sam for 20 cents (cash, not stamps), 

ILLUSTRATED RADIO TERM 

H/6y- MU 
SG Co //a Aon. 

PROVINCIAL RADIO MONOPOLY 

THE province of Manitoba, Canada, has 
but one broadcast station, CKY, owned 

by the department of telephones of the 
province (This transmitter is leased under 
another call, CNRW, to the Canadian Na- 
tional Railways), and it has been announced 
by Manitoba's minister of telephones that 
no approval will be given for the applica- 
tions of broadcasters anywhere else in the 
province. Trouble started, says Radio Sales 
(Toronto) when the board of trade of Bran- 
don declared for a project to establish a 
station in their city, and that they would not 
lend support to the Winnipeg station. Listen- 
ers are at present required to pay a license 
fee of one dollar a year, which is used as 
a subsidy for CKY. 
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Handsome Sets Built at Home 
FORMICA kit panels have helped thou- 

sands of amateurs to build at home, out of 
kits, efficient sets of the most attractive 

appearance. 
These kit panels are made of gloss black 

Formica handsomely printed in gold. They are 
sold by leading jobbers and dealers everywhere: 
Melo -Heald Superheterodyne; Madison Moore 
One Spot; World's Record Super Nine; B. T. 
Power Six; Browning Drake; National; Vic - 
toreen one and two dial; H. F. L. Nine In Line: 
Karas Equamatic; Infradyne and many others. 

Formica tubing and panels are 
also available for amateurs. 

THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue 

CINCINNATI, OHIO 

Hear the FORMICA 
Orchestra Tuesday 

9 to 10 
over WLW 

ÓRMICA 
Made from Anhydrous Bakelite R ̂ sins SHEETS TUBES RODS 

Formica has a 
Complete Service on 

Insulating Material for 
Radio Manufacturers 

Pat. Pending 

References: First National 
Bank, Dunn's or Bradstreet's. Fargo North Dakota 

"When a station is hard to get, 
and it is a distant hit, 

Use a REESONATOR" 
Introducing the latest addition to a radio set. The Reesmmtor is 
guaranteed to bring in distant stations that were Infinitely out of 
your reach before and bring them In loud and clear so that they 
will fill the whole house with perfect rendition of speech and 
music. Through actual tests we have found that it will increase 
the power and volume of your radio from five to twelve times. 
Equivalent to two extra tubes. 
]lade especially for single and two dial machines but will also 
work to great advantage on three dial radios. It is not a wave - 
trap, hut will eliminate or reduce to an absolute minimum all 
interfering stations. 

DON'T TAKE OUR WORD FOR IT. WE GUARANTEE 
SATISFACTION. 

Can be installed without tools by anyone in less than a minute. 
Try one for three days, if not thoroughly satisfied we expect You to 
return it and your money will he cheerfully refunded. Sent post- 
paid on receipt of $3.75 or remit $1.00 with order and pay 
balance to postman on delivery. 

F & H RADIO LABORATORIES 
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TELEVISION 
is /zore/ff 

',illli @Iilill 
Radio Fans! Mechanics! Scien- 
tific men! Everybody! Build a 
TELEVISION SET --The greatest 
and most amazing development 

of the 20th Century 
The first and 
only complete book on 
TELEVISION. 

HERE, friends, is the first book to be published giving you the 
history of TELEVISION, from the first crude experiments at 

the beginning of the 20th Century -to the comparatively per- 
fect machines just put into daily operation. 

SporG From this hook you can build your own. workable tele- 
e vision set that will serve as a fundamental apparatus for 

^P c; 4, O \ hundreds of tremendously interesting and amazing ex- 
° I.-4 n \ periments. 
% \ Get in now on this new development. You may be 

e \ fortunate enough to discover some improvement to 
° fy \ Television that will be worth many thousands of 

dollars. 
f et ` Start with a copy of this new book today. 
?fF fifr, \ 116 Pages -Size 9 x 12 inches. Illustrated. 

50 CENTS THE COPY 
oit. -EVERYWHERE 

or clip this coupon and send it to 
°o* \ EXPERIMENTER PUB. CO., inc. \ 230 Fifth Ave., New York, N. Y. 

G 

TRANSMITTING 
APPARATUS 

A Complete Stock at "Chi -Rad" 
In addition to our regular broadcast 
apparatus we carry a very good stock 
of transformers, chokes, grid leaks, 
high test condensers, etc., for trans- 
mitting purposes. 

NEW SHORT -WAVE COILS 
Specially built by "Chi- Rad." Write 
for descriptive bulletin and catalog. 
Dealers and set -builders please use 
business letterhead when writing for 
discounts. 

Chicago Radio Apparatus Co. 
415 S. Dearborn St., Dept. RN, Chicago 

SET 
BUILDERS 

Before you build get our special 
prices on the parts you are plan- 
ning to use. We'll save you 
money. Largest and most com- 
plete stock in U. S. A. 

Chicago Salvage Stock Store 
Dept. RN. 509 S. State St., Chicago, Ill. 

Radio News for September, 1927 

..:::::::::..::::.::::1:,::::1:::11:::1::::11::111:::,::,,, ,.:,:::,:,:1:,:.1,,::,,:,,:,:1:,,,:,,,::::::::1,:::::,1111:11:,:,:,:::.: 

"What's Wrong ?" Contest 
(Continued from page 206) 

"Any dumbbell can make one or two mistakes - 
but it certainly must take a fox's great -grandmother 
to put sixteen in one picture." -C. W. Donaldson, 
1st Prize. 

"Poor Fips, how hard you tried to please the 
Boss -that offered the raise -that went for prizes - 
that everybody wants, regardless of sizes. " -C. A. 
Bromley, 2nd Prize. 

"Tell Fips I went one better and found 17 
(Wrong! or you would have had first prize - 
EDITOR). Let's have his picture so we can see how 
many mistakes we can find on ]tint. " -N. Chamber- 
lain, 3rd Prize. 

"I agree with Mr. Gernsback, Fips ought to get 
that long- promised raise. It is indeed too bad 
that part of it will fade away! " -O.ila C. Dugnet, 
4th Prize. 

"Distortion occurs in television as in telephony. 
This picture is a specimen of visual distortion 
produced by overloading -not the tube -hut Fips' 
mental capacity. " -L. J. Troxler, Jr., 5th Prize. 

"Well Fips, OM, here IS my entry and congratu- 
lations on your fine work! It won't be long before 
you are the Editor now! " -:hiss Andrea Drtgnet, 
6th Prize. 

f2 <rl .11 
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"SO MANY 
Nights I've battled with failure! 
Now I've lost the decision. 
What chance has a 'radio widow' 
With this picture -sque Television? 

NOT ANY!" -Marad- Seen ot, i th. Prize. 

"Apprehension!" 
"Men'll worship, Wonteu'll weep, If singer's lovely, 

But 
We'll have to keep, Away front 'Mike' 
By force'n decision 
Most aspiring broadcasters, 
For Television!" 

-Alice Stevenson, 8th Prize. 

"Brevity is the soul of wit; 
I've done my very best with it, 
And hope these answers make a hit." -E. C. Greene, 9th Prize. 

(This entry was ..cry neatly sketched in pen -and- 
ink. II'e regret that it Trill not reproduce suitably 
Itere. -EDITOR.) 

Station 

WRNY 
N EW YORK 

309.1 Meters -970 Kilocycles 
is owned and operated by the 
publishers of this magazine 

Our Editors will talk to you 
several times every week - 

See your E wspaper 
for details 

TUNE IN ON 
WRNY 
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"When you see what you hear, and hear what 
you see, 

Np more that old gag, 'Guess who! This is me!' " 
-L. L. Lane, 10th Prize. 

"Television -the miracle of science, the wonder - 
child of Radio -stands on the threshold. it 
enthralls the imagination; spellbound, we can only 
murmur, 'What next ?' " -E. W. McAvoy, 11th 
Prise. 

The picture moves, the voice rings out; 
I drop my book, 

And, if a Man were singing, I might turn 
My head to look." - Norris E. i6'ilson, 12th Prix,. 

"Thoughts afar, a distant stare; 
She doesn't know what's on the air. 
Screen's not worth a wasted minute, 
Because a handsome 'Sheik's' not in it." 

-.4. F. Helmkamp, 13th Prue. 

Honorable Mention 
To Nat. Berger, Brooklyn. N. Y., E. J. Thielen, 

Bronx, N. Y., and Herbert F. Heaton, U. S. S. 
Tennessee, for lists of fair correctness. thowdt 
unaccompanied by comment in accordance with the 
terms of the contest. Also to Col. W. J. Simpson. 
Winnipeg, Canada, for this clever limerick- unfor- 
tunately also too long: 

"Said the Boss: 'Fips, in boy, do your stuff.' 
So he sketched out a scene in the rough. 

When the clock had struck six 
There was no time to fix 

The mistakes, so he just ran a bluff." 

We have said that many incorrect answers 
were given by our readers. Here are some 
of them. beginning with those which were 
most popular: 

IRREGULAR ANSWERS 
The microphone is not facing the singer. (Wrong! 

the type pictured is reversible, so WRNY shows 
on both sides.) 

The grandfather's clock lacks weights. 
Arms of listener's chair at different heights. 
Coloring of shadow under receiver incorrect. 
Frame of screen does not continue around top. 

Screen unbalanced. Screen supports at different 
heights. 

Roost should be darkened. 
Pianist playing too high on keyboard. 
Should be no studio clock, because of noise. 
l'iano should not be turned. away from mike. 
Singer too close to microphone. 
Third leg lacking under piano. 
Piano lid should be closed. 
Right rear table leg lacking. 
Rings on wrong fingers; wrong hands. 
Singer turned away from piano and has no score. 
Singer and listener same person. 
Clock case opens on wrong side. No keyholes, no 

door for dial. 
Perspectives of receiver and grandfather's clock do 

not agree. 
Shadows do not fall at corresponding angles. 
No hooks for wall picture. (This was expressly ex- 

cluded in the previous article.) 
No black keys on piano. 
No printing (no cover) on hook ; upside down. 
Ribbons lacking on ladies' left shoulders. 
Camera too close to piano and singer ; at wrong 

angle; would take singer's back, etc. 
Cameraman's hand should not show. Should not 

be left hand. (Included in No. 2.) 
Hour hand of studio clock should show quarter 

past hour. 
Piano lid not proper shape. 
No place in United States where listener could be 

an hour ahead of New York time. (Grand- 
father's clock shows an hour and a quarter be- 
hind studio time.) 

Singer has only one arm. 
Listener short of fingers; has too many. i Both 

equally wrong.) 
No seat in chair. 
Table scarf wrinkled ; too long; falling off ( !) 
Ladies' hair too long. 
Studio clock upside down. (Some readers sup- 

posed it to be on the wall of the living room.) 
Pianist too small. (One suggestion that he is 

defying New York's child -labor law.) 
Interior of microphone exposed. 
Receiver not in center of table. 
RADIO INTERNACIONAi. on cover spelled incorrectly. 

(Not so ! This is Spanish.) 
R in WRN\- too large. 
Only one tuning dial for music and television. (. \s 

both will undoubtedly be sent on the sane wave- 
length, this is wrong.) 

Listener wearing "party dress" in home. 
Floor of studio not indicated. 
Television not yet invented, (Wrong!) 
Receiving screen should be square. (Why ?) 
Should be no red and green lights on camera; only 

one lighted at once. (Why ?) 
Readings of meters wrong. Figures on tuning 

dials wrong. (Both of these expressly excluded 
in terms of contest.) 

(-lock pendulum off center. (This was done to in- 
dicate that it is not stopped.) 

WRNY at wrong point on tuning dial. 
Studio should be draped. 
Singer should not stand in front of pianist. 
Television will show scenes in reverse. (Wrong!) 
No such station as WRNY. (This reader is in 

California. We can assure her that her serf 
ticism is entirely unfounded.) 
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Outstanding ?he 
'adio Power 7,1 n its 

What does it mean to you that over fifty leading manufacturers if light 
socket power units submitted their designs to the Raytheon research labora- 
tories for approval and right to use Raytheon long life rectifying tubes? 
Just this -that Raytheon's technical personnel and unusual scientific facilities 
in conjunction with the use of the Raytheon rectifier are invaluable aids in 
the making of a reliable radio power unit. 
Look over the Raytheon- approved devices. They are the outstanding radio 
power units by reason of their highly dependable performance. Today, over 
700,000 receivers are performing at the height of their efficiency by being 
powered with Raytheon -approved light socket power units. 
Your dealer can show you a Raytheon -equipped unit exactly suited to the 
needs of your receiver. 

RAYTHEON MANUFACTURING CO. 
Cambridge, Mass. 

000 FOR USE Wily 

(Raytheon) 
tHG LIFE RECTIFYING 1218 

Il'heti you see titis qr,yn Seal of Approval On a 
power unit you know that it is a Raytheon -approved 
If il and can bur it. with full confidence in the in- 
tcitrilV' of its ;tinkers and the performance of the 

ayth 
A -2 THE HEART OF RELIABLE RADIO POWER 
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Magnaformer 
Radio Fans -Get a new 
radio thrill from the Mag- 
naformer 0 -8 circuit with 
its double- volume ampli- 
fication. While the heav- 
ens rumbled, lightning 
flashed and skies poured 
the Magnaformer logger 
43 DX stations in 2 hrs. 
Experts were astounded. 
The year's sensation. A 1928 ideal 
Amazing, hair -splitting, selectivity, superb tone. 
Product of leading engineers. The secret lies in 
Magnaformer self -shielded intermediate matched 
transformers. 1st, because they are factory - 
tuned and sealed; 2nd, doubly amplified ; 3rd, 
no squeals or howls. Everything new, different, 
better. A boon to set builders. Saves 50%. 10c 
brings complete booklet and blueprints. Be the 
first to get it. 

RADIART LABORATORIES COMPANY 
19 S. La Salle Street Dept I Chicago 

Mar -Co Dials 

WRITEGet 
into the radio busi- 

ness. Let us show you 

NOW time money -easily and 
FOR surely. 

FREE COMPLETE SYSTEM 

DATA 
No obligations. Get our 
system now -today. A 
post card bringe full 

Dept. R N. details. 
Radio Constructors Corp., 357 -12th St., Oakland 

KELLOGG BATTERY -LESS RADIO 
Made possible by the wonderful Kellogg A. C. Tube. 
Operates direct from alternating current line. No "A," 
"B" or "C" batteries. Write for details. 
KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
Dept. 10 -16 Chicago, 111, 
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LIMERICKS 
Fatten YOUR bankroll on Lim- 
erick Contests -learn how 
prize winners are picked -and 
what makes them winners. 

LIMERICKS 1 -Those little five -line 
verses of rhyming nonsense -are 

paying cash, big, substantial cash 
prizes from hundreds of contests every 
month in the year. 

Limericks can be manufactured with 
tremendous success by studying the 
construction of last lines, by studying 
the special kinds of rhyming words 
that are most effective and by learning 
the "inside dope" on how limericks are 
judged. 

Ninety -nine per cent or more of en- 
trants to Limerick Contests know lit- 
tle or nothing of the best method of 
selecting a prize winning answer. A 
study of our new book will put you 
way ahead of the general run from 
the first. 

This book gives the first and only 
specially prepared Rhyming Dictionary 
of words especially fine for Limericks 
and the similar words that rhyme with 
them. It is prepared by one of Amer- 
ica's leading authorities who had much 
experience in how limericks are judged. 

Sixty -eight pages of instruction, 
large -sized book 9 by 12 inches, the 
only book of its kind. 

50c Tells You How to Win 

CONSRAD COMPANY, Inc. 
230 Fifth Ave. New York 

LIMERICK 
RHYMING DICTIONARY 

LIMERICK WRITING FOR PROFIT 

CO rS R A CO., N 

230 Fifth Ave., New w York CotY 

Name .. . . .. . . . . .. .. .. 
. 

Centlem 
I enclose 

o o 

our new 
pook 

LMERICK 
copy 

FOR PROFIT?' 
. 

Address Sorte. . 

Ili City ....." __. 
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I New! 
0 
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and Much Better 
The prongs arc completely en- 
closed and can't spread. No more 
socket trouble to shoot! 
After all, a socket's only job is 
to provide a perfect contact. The 
Eby three point wiping spring 

contact is the most scientifically 
perfect type known. 
Easy to mount above or below 
l iakelite, Wood or Metal. 
Specified in Hammarlund Robs 
crts Hi -06 and other popular 
circuits. 

List Price 40c 

THE H. H. EBY MFG. Co. 
INCORPORATED 

4710 Stenton Ave. 
Phila., Pa. 

Makers of Eby Binding Posts - 

D 

D 

D 

Televocal 
CLUALITY TUBES 

Better 
-by Far ! 
Combine delicate 
detection with high 
amplification. Non - 
microphonic a n d 
cannot short be- 
cause of exclusive 
TELEVOCAL 
SUPPORT and 
method of con- 
struction. Tested, 
balanced and 
proved perfect be- 
fore leaving fac- 

tory. Insist on Televocal - 
they cost no morel Televocal 
Tubes are made in all standard 
types. 

If your dealer cannot supply you, 
write us, sending his name. 

Televocal Corp'n. 
Televocal Building 

Dept. A, 588 12th St., West New York, N.J. 

PLUG IN AND TUNE IN 
ALL ELECTRIC RADIO 

The Metrodyne 100% Electric Radio Set is the sen- 
sation of this r -.dio age. Costs no more than most 
battery sets. Shipped direct from our factory on 30 
days' free trial. Write immediately for complete 
details. 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO. ILL. 

How Filtering Is 
Accomplished 

(Continued from page 239) 

poles are reversed (as happens during each 
cycle). Just so, one pair of pump valves at 
diagonally opposite corners open during a 
stroke of the pump in one direction and 
close immediately when its motion is re- 
versed; and the action of the other pair is 
exactly opposite. 

But, while the flow of the current is al- 
way in one direction, on account of the rec- 
tifiers, it is pulsating, for the strokes of the 
pump can be felt. The piston stops at the 
end of each stroke, and consequently there 
is variation in the pressure caused by it. 
It is now that the filter comes into play, 
and smoothes but the "waves" which the 
pump causes. 

THE CONDENSER 

Let us place between the outlet of the 
pump and its intake, a large receptacle C, 
which is divided in the middle by an elastic 
membrane M. As the pressure on one side 
becomes greater than that on the other, the 
membrane is put under a strain (correspond- 
ing to potential or "electric pressure" on 
the dielectric between the plates of a con - 
denser). As that pressure is relaxed, the 
elasticity of the membrane returns the en- 
ergy previously put on it, and exerts pres- 
sure in the opposite direction on the liquid, 
thus maintaining its flow. This is similar 
to the action of a "buffer" or "filter" con- 
denser in an electric circuit. 

The regulation thus obtained, however, is 
still far from perfect. To make the flow 
still more even, the liquid is made to pass 
through a coil of pipe L. which has a great 
number of turns, and therefore offers a 
great amount of resistance- through fric - 
tion-to the movement of its contents. This 
resistance acts as a brake upon. not only 
the flow of the ctirrent. but also the speed 
with which the membrane M can force a 
discharge of the contents of the receptacle 
C. This coil corresponds to the inductance 
or "choke" used in an electrical circuit. 
However, the electrical phenomena are more 
complex ; a choke offers enormously greater 
resistance to the reversal, or even pulsation, 
of a current than to its steady, direct flow. 

The addition to the system of a second 
receptable Cl, with a similar elastic mein - 
brane M1, on the opposite side of the coil, 
makes the flow of the liquid in the system 
much more regular, and gives a uniform 
supply at B, which corresponds to the load 
( "B" and perhaps "A" current) in a radio 
receiver. 

THE ELECTRIC FILTER 
The diagram (Fig. 2) of a complete "B "- 

supply system for a radio receiver. with 
"two -electrode" rectifying tubes, will be seen 
to resemble very closely in its arrangement 
th- hydraulic system we have just described. 
The power transformer (left) has two sec- 
ondaries ; one furnishes five volts for the 
filaments of the tubes, and might be corn- 
pared to a mechanical arrangement for open- 
ing and shutting the valves S. The other, 
with a potential difference between its ter- 
minals of about 300 volts, supplies the plate 
current for the tubes, and corresponds to 
the energy put upon the piston P. Each of 
these secondary windings is supplied with 
a center tap and lead, as shown. 

The rectifying tubes play the part of the 
valves in the hydraulic system (in fact, the 
vacuum tube is commonly known, outside the 
United States, as a "valve," having been 
so named, when first invented as a two -ele- 
ment device). Their output, which fluctuates 
strongly, at twice the rate of the cycles of 
the input alternating current, is filtered by 
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the condenser -coil combination C -L -CI, in 
which we readily trace a resemblance to 
the hydraulic system above described. As 
the number of these combinations is in- 
creased, the purity and steadiness of the 
current is increased, though with a corre- 
sponding loss of energy in overcoming the 
internal resistance of the system. 

The whole system offers a certain resist- 
ance to the flow of the current, which is 
represented by a loss of voltage correspond- 
ing to the conversion of electricity into heat; 
so that the potential difference between the 
terminals at the output of the power -supply 
unit will be found lower by, say 30 volts, 
than that existing between the terminals at 
the output of the transformer's high -voltage 
secondary winri nm. 

The Community Set Builders 
pa 203) 

Randolph Radio Corporation of Chicago 
ventures to say that 30% to 40% of the parts 
that it sells from day to day go to individuals 
who build radio sets in their homes or small 
shops and sell them to local customers. The 
company says that complete sets have become 
more and more the vogue, and that some 
dealers hat<-e discontinued the carrying of 
parts. These two conditions have started 
the community set builders building sets for 
people who want custom-built outfits. 

The Alden Manufacturing Company, 
Springfield. Massachusetts, which has no 
direct contact with community set builders. 
knows that there are many of them because 
its jobbers and dealers are approached by 
many who are trying to secure wholesale 
prices. 

The Allen- Rogers Company, New York, is 
said to have about 3,000 names of set builders 
on its mailing lists. 

The Benjamin Electric Manufacturing 
Company, Chicago, says that undoubtedly 
professional set builders will constitute a 
large portion of the market for radio parts. 
This company corresponds with many build- 
ers and finds that most of them desire to try 
out the latest ideas in radio construction and 
at the same time sell the sets which they 
build in order to make enough money to pay 
the cost of their experiments and a little 
extra. Usually, after one of them constructs 
a good set which gives excellent results, he is 
able to sell easily a number of sets in his own 
neighborhood and build up a good business. 

This company states that, in spite of the 
fact that there are many- good manufactured 
sets on the market, there are plenty of people 
who prefer a specially -built set, incorporating 
the features which they consider desirable 
in order to meet local broadcasting and 
reception conditions. It says that there is a 
good ft..a in every community for a capable 
set builder and that such men ought to earn 
good incomes. 

The General Radio Company, Cambridge, 
Massachusetts, believes that it has the names 
of hundreds of community set builders in its 
files, but finds it difficult to determine which 
customers should be so classified. Customers 
are listed either as dealers or consumers. 
Many of the consumers may be community 
set builders ; and many of the dealers may 
be carrying on activities in a spare room or 
attic at home instead of operating a store. 

A well -known New England advertising 
man says that he believes there is a great 
deal of community building of radio sets by 
"hams" throughout the country, and that 
community set builders are one of the big- 
gest factors in keeping the parts manufac- 
turers going. He says the market is large 
enough for them and the set manufacturers, 
too. 

The Thor Radio Manufacturing Company 
of Chicago states that the larger proportion 
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A NEW IMPROVED UNIPOWER 

The same reliable tested design 
plus KATHANODE 

A new submarine type battery 
element gives Gould Unipower 
still longer life -and practically 
ends all service expense. 

f r > 

ASK TO SEE THE FINEST 
UNIPOWER GOULD EVER BUILT 

The new 
IMPROVED 

Kathanode ipower 
A OULD PRODUCT 

DISFEN5IBL 
for O 1 

Tube Efficiency 
Only Amperite supplies automatically the self. 
adjusting filament current your tubes require. 
Eliminates hand rheostats. Simplifies wiring. In- 
eistonAmperite. Accept nothing else. Price $1.10 

complete. Sold everywhere. Write 
for Free Hook -Ups and 
construction data to Dept. 

RN-9. 
RADIALL COMPANY 

SO Franklin Street 
New York City 

l 

AE6 P RITE 
Jhe "SELF ADJUSTING "Rheartat 

EVERYTHING IN RADIO 
AT ATTRACTIVE PRICES. SETS OR PARTS. 
Orders shipped exactly as ordered. Prompt Service. 

Write for Prices. Mail Order Only. Send Your Address. 
ALL RADIO COMPANY. 417 North Clark St.. Chicago 

"Bone -Dri" A Socket Power 
and Battery Chargers 

Equal to Webster "B's "- Raytheon equipped. Enough said! 
Before you miss an important program from 

rim down batteries, equip 
Your set with Webster "A," "B" and "C" socket powr 
Operate from electric light 
rocket. 
Send for free booklet "How 
to eliminate your batteries" 

THE WEBSTER CO., 
866 Blackhawk, Chicago 

WINDSOR HORN and CONE Loudspeakers 
and Loudspeaker Consoles 

WINDSOR FURNITURE COMPANY 
1410 Carroll Avenue, Chicago, Illinois 
Los Angeles Branch, 917 Maple Ave. 
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FEATURES of 
IÑHTHE NEW MAGAZINES 

SCIENCE and 
INVENTION 

]i 

den et and 
Invention 

The Man Who Grows ! 

-While You Watch 
A man came into the office of 

SCIENCE AND INVENTION recently. 
He propounded a theory that by 
simple exercises anyone could, at 
will, increase their height or 
length of arms, etc., several 
inches. To prove his statements, 
he demonstrated how it was done. 
While we watched he grew ex- 
actly 7, /z inches in height, and 
increased the length of either 
arm 6% inches, along with some 
other remarkable things. 

The September issue of SCIENCE 
AND INVENTION tells all about 
this marvelous feat -with pictures 
of the originator. Don't fail to 
read about it. 

Gravity Nullified 
The cover of September 

SCIENCE AND INVENTION shows a 
beautiful girl seated in a chair, 
suspended in the air by a very 
ingenious instrument that nulli- 
fies gravity. 

This is one of the most inter- 
esting features ever presented. 
Be sure to read it in September 
SCIENCE AND INVENTION. 

To the Moon via 
Tunnel 

A new method is presented of 
accomplishing the inevitable jour- 
ney to our moon -via tunnel. 
Tremendously interesting. Full 
details and illustrations in Sep- 
tember SCIENCE AND INVENTION. 

Summer Amusements 
Here is one of the most elabo- 

rate articles on a host of prac- 
tical helps to summer recreation, 
written by an authority on this 
subject. 
And many other new, illus- 
trated articles on Science 
and Radio. 

25c EVERYWHERE 
Subscriptions -$2.50 the year 

Experimenter 
Publishing Co., Inc. 
230 Fifth Ave., New York 

AMAZING 
STORIES 

The Malignant Flower 
"But even then the awful thing 

carne to pass. The flower slowly 
opened, and something bright and 
flesh -colored shot out of it. What 
darted so suddenly? Was it the 
sucking arms of an octopus? Was 
it the soft arms of a woman? 
From Sir George there came a 
scream that cut to the very mar- 
row, and John Bannister, frozen 
stiff with fright, saw his master 
lifted by his shoulders, up, higher, 
and higher, saw him, hanging fm- 
a couple of seconds in uncertain 
balance, and finally disappearing 
slowly into the calyx of the atro- 
cious, malignant flower, whose 
petals once more drew themselves 
together with a start." 

We have given you only one 
exciting paragraph of the most 
amazing story of the month. The 
terrible valley of the malignant 
flower, the journey of Sir George, 
the dreadful result and his sub- 
sequent rescue will keep you in 
tense excitement every minute of 
the time. Read this complete 
story in September AMAZING 
STORIES. 

The Radio Ghost 
The radio instruments we know 

today are diverted to very odd 
and criminal uses which weave 
a tremendously exciting story 
dealing with a great fortune in 
money. A big feature of Sep- 
tember AMAZING STORIES. 

The Tide Projectile 
Transportation 
Company 

How would you like to fly 
from San Francisco to New York 
in about 17 minutes? Impos- 
sible, you will doubtless say, but 
the thing is not half as impossible 
as it sounds. There is no ques- 
tion but that our transportation 
means will increase in speed as 
time goes on. If you had told 
your great- grandfather that some 
one would fly from New York 
to Paris in 33 hours, you prob- 
ably would have been called a 
lunatic, or worse. 

Some very interesting and 
really excellent science on high 
speed travel is woven in this 
splendid amazing story. See Sep- 
tember AMAZING STORIES. 
Other illustrated stories -100 
pages of Scientifiction. Size 
9 x 12 inches. 
25c EVERYWHERE 
Subscriptions -$2.50 the year 

Experimenter 
Publishing Co., Inc. 
230 Fifth Ave.. New York 

SPARE -TIME 
MONEY 

MAKING 

Reader Tells How He 
Established Sparetime 
Business Netting $109 
Monthly 

How would you like to have 
$109 a month over and above 
your regular income? R. A. 
Privott of Suffolk, \'a., overcame 
his financial difficulties with ease 
through SPARETIME MONEY MAK- 

ING. Adopting a suggestion from 
an early issue, he set out to sell 
a Theatre Program. With the 
sanction of the local theatre man- 
ager, he visited the local mer- 
chants. In one day he sold enough 
advertising space to realize $180 
that month. Deducting printing 
costs and miscellaneous expendi- 
ture, the total clear profit was 
$109.50. 

This is only one of hundreds 
of men and women who have 
turned SPARETIME MONEY MAK- 

ING ideas into ready cash with 
little effort. Every issue contains 
page after page of practical plans, 
complete in every detail and 
ready to use. 

Enjoy life's luxuries. Make 
your life free from financial wor- 
ries. What thousands of others 
have done, you can do. , 

Read SP. \RETIME 1TnNEY MAN - 

ING. 

96 pages of workable plans 
of making a bigger, better 
income. Size 9 x 12 inches. 

15e THE COPY 

Subscriptions -51.50 the year 

CONSRAD CO., Inc. 
230 Fifth Ave., New York 

RADIO 
LISTENERS' 

GUIDE 

!dry fen 

Radio listeners' 
Guide and Call Book 

Broadcast Stations of 
the World 

Here is the latest book of com- 
plete information on the Broad- 
cast Stations of the world -gic- 
ing call letters, ownership, power. 
wave length in meters and kiln 
cycles, and time of operation- 
together with space for listing 
dial readings. 

Id. S. stations are listed 
ways. By call letters, by wave- 
lengths and by states and cities. 

Transoceanic 
Receiver 

In this issue of RADIO LISTEN - 

ERS' ti CIDE AND CALL BOOK is 
given complete data and informa- 
tion on "how to build" one of 
Radio's great super-power receiv- 
ers called the "Transoceanic New 
Phantom Receiver." This is an 
ideal set for listeners who desire 
good volume, clear reception at 
all seasons and distance when 
desired. 

13 to 735 Meter 
Receiver 

Here is the ideal set ranging 
from 13 to 735 meters. This 
means short wave reception as 
well as regular waves. It is 
unique in that it is one of the 
most practical and efficient cir- 
cuits of its kind. All "How to 
build" instructions are given in 
the Summer Edition of RAnI" 
LISTENERS' GUIDE AND CALI. 
BOOK. 

How to Install 
Power Tubes 

Power tubes are essential t, 
many receivers, learn how to in- 
stall them. See RADIO LISTENERS' 
GUIDE AND CALL BOOK- Summer 
Edition. 

Experiments with 
Large Cone Speakers 

Large cone speakers are ti), 
solution of many reproducing 
problems. Noted engineer tells 
about them in the Summer RADIO 
I. IST EN E RS' GUIDE. AND CATI. 
BOOK. 

50c THE COPY 
ON ALL NEWSSTANDS 

or direct from 

CONSRAD CO., Inc. 
230 Fifth Ave., New York 
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BOOK 

Hoy Hoy i 
No matter whether you want to 

improve a set you now have or build 
a new one - det this book first. Tells 
how to build the latest one.two and 
three dial receivers - 5 to 7 tubes. 

MI PREPAID 

GEARHART-SCH LUSTER, fresco. Ca /. 

FROSTRADIO 
DE LUXE 

APPARATUS 
YUL It dealer now can 

furnish Frost -Radio 
De Luxe Rheostats and 
Potentiometers. Variable 
IIigh Resistances and 
Fixed Resistances -the 
NEW Frost Apparatus 
with highly polished 
hand buffed nickel 
plated metal parts and 
other features. Rheo- 
stats and Potentiom- 

ERCSTRApp eters have genuine flex- 
ible Ifakelite resistance 

strips, new style Bakelite knobs with while en- 
;;raved pointer. Supplied with filament switch at 
slightly higher cost. There is no finer apparatus 
than the new Frost -Radio De Luxe line. Your 
dealer has it. 

HERBERT H. FROST, INC. 
Main Offices and Factory: Elkhart, Ind. 

70filt ,fr.twi717catdOg 
Remkrawitìon 

GóavrïDáner.at 

100% ELECTRIC RADIO 
The Metrodyne All Electric Radio does away 
with all batteries, eliminators, chargers, acids, etc. 
World's Greatest Electric Radio, Shipped on 30 
days' free trial. Write for details! 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

of parts sold are sold direct to a group of 
set builders, young men who have a fair 
knowledge of radio construction and set 
building and are able to do very efficient 
work. They buy at the usual dealers' dis- 
count. Their customers secure the big ad- 
vantage of a personal service that no regular 
dealer having a large business and numerous 
customers can give. They do practically no 
advertising. secure customers through friends 
and users of their sets, and build their busi- 
ness on their reputation. 

The Gearhart- Schlueter Radio Corporation 
of Fresno. California, has nearly 5.000 pro- 
fessional set builders on its lists and sends 
them literature regularly just as it does its 
regular dealers. It recognizes the profes- 
sional set builder who actually resells parts 
and sets. and tries to get its jobbers to take 
care of their needs. They believe that most 
of the parts now being sold are going to the 
professional set builders. They do not sell 
direct to these builders, except in territory 
where they have no distributors ; but they 
feel sure that thousands of set builders are 
building and selling their sets. 

WHAT ABOUT COMPETITION? 
Do the community set builders cut into 

the business of those who sell factory -built 
receivers? One man of wide experience 
states that their competition is less than 
might he supposed. While they may build 
custom sets for some customers who other- 
wise might purchase factory -built sets, they 
also develop fields that are scarcely touched 
by regular radio dealers. 

Often it is assumed that the cities where 
there are radio shops fill the needs of all the 
small villages, hamlets and rural districts for 
miles around; but one has only to live in a 
small community for a few days to realize 
that there are many country people who 
seldom visit a city. One reason is that a 
large proportion of persons whose incomes 
are less than the average live in the smaller 
places and on farms. They have to count 
the pennies. Only the community set builder 
who knows them intimately and is trusted 
by them can bring them into the radio 
market. He can build a small set for what 
it would cost some customers to look for one 
in the city. 

HELPS ALL CONCERNED 
There have been few developments in any 

business that seem more promising, from 
every point of view, than this community set 
building. To the extent set manufacturers 
can cover the field, they will secure the pat- 
ronage of all who want manufactured sets. 
The community set builders themselves will 
not be slow to sell factory -built sets when 
they discover customers who want them 
rather than custom -built receivers. No 
manufacturer is covering the field com- 
pletely. 

For example, there is a man who has been 
in the market for radio for more than a 
year. He is ready to buy a broadcast re- 
ceiver, a short -wave receiver and an amateur 
transmitter. He made his wants known 
through a coupon published in RADIO NEWS 
and received two or three catalogues. He 
acknowledged these and asked where he 
might see the apparatus in operation. 

One concern, instead of clinching the sale, 
referred him to its state distributor ; thus 
putting the prospective customer to the 
trouble of writing another letter. After a 
week or two the state distributor sent his 
name to the local dealer, who sent a sales- 
man. The salesman carried the deal up to 
the point where the customer was ready to 
buy, as soon as he saw the apparatus in 
operation and thus satisfy himself that it 
was what he wanted. The salesman promised 
him a demonstration. but it never was given 
and there the matter dropped. The cus- 
tomer's credit was good and he was prepared 
to pay cash. A community set builder would 

///1"N ,er «where 
Lder 

c7he Sun 

evA SUPER 
EMISSION 

adio 
Tubes 

c%a Tube for 
Every 7{adio Need 

CABLE SUPPLY CONC. 
MANUFACTURERS 

EXECUTIVE OrnIcES 

31 Union Square, NewYork 
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FERBEND 
"B" Socket Power Unit 

Within Reach of All 
Original cost less than half 
of any equipment of similar 
quality; lowest mainten- 
ance cost. Equal to any, not 
only in operation, but in 
workmanship, quality, dur- ability and appearance. 
Sooner or later you will 
ehangeto "B "SocketPower. 
Why pay more? 
Model III, for X50 
all sets using G 
90 volts ... . 

Model IV. for extremely 
large sets and sets using 
power tubes; delivers up to 
180 volts. $17.50. 

ORDER NOW 
Shipment made direct upon 
receipt of price or C.O. D., 
if preferred. Use for 
10 days; if not satisfied. 
write us within that time 
and purchase price will 
be refunded. Send today. 
FERBEND ELECTRIC CO. 
425 W. Superior St., Chicago 

ENDORSEMENT 
Bertrard. Coax. -'Enclosed fled 

$17.50 for which 
your 

e o 
your ltage 
Eliminatorsssadver- 
need. 
At 

t 
the 

using poarr 90 

frommodel you ome time 
ago. but having built 

new set which re- 
quires 

they 
a 
lareceeger 

Eilmiastor le - 
eary. 
ble dispó having no 

of the 
amener Elf inator 
to one of my friends. 
It termini f r doss all 
ya claim ti, and I win gladly 
mend your prorecom- ducts 
to anyone. ' 

Borbchen G. Bissell 

Tested and 4aaoed4 
i 

Testa ej 
Rodta /Neaps 

and 
papa/a, Radio 

Like a Long Arm! 
Tune out a poor program and bring in 
a good one -without leaving your easy 
chair. Only tuning unit of it= kind. 

7tlriN 

c,i2fJl//ll[C9d1î1f.) 

REMOTE CONTROL 
RADIO TUNING 

UNIT 

Easily attached to any 
single dial receiver with 
removable dial by re- 
moving old dial and at- 
taching Remote Control 
adapter plate. 
Mechanical 

Model ..$18.00 
Electrical 

Model.. $60.00 
Write for illustrated descriptive circo 

ELECTRIC CO. 
245 Fifth A,enuc Non. )-ark City 

III III III Ili it 
BIGRADIO CATALOG 

From the "Big, Friendly 
Radio House" 

'MEW 1928 Book offers finest, 
newest well -known sets; parts, 011° 

eliminators, accessories at lowest 
prices. Set-builders, dealers,agente / 
-WRITE for this CATALOG I 

we stelgri Radí0Nffg. co. 
126 West Lake Street - CHICAGO, ILL, 

EI 
TRGTY -EASY AT LASTe 

earn By Doíltg/n 90 Days 
NO 13OO1i8 -NO LESSON:+. Prepare lot 

Jobs leading to $00 a meek and up. Come to 
t`OYNE for 90 days then get one. Learn by doing. COYNE 
gip,, you training and experience. write for big FREE 
hoot. COYNE ELECTRICAL SCHOOL, 500-524 8. Paulin Strert. D ̂ pt. 67.77, Chicago. Illinois. 
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take care of such a customer in a hurry; but 
a large organization, after spending thou- 
sands of dollars in advertising to interest 
customers, often 'loses them through care- 
lessness. 

NEGLECTED OPPORTUNITIES 

To a New England town one of the rich- 
est men in _America gave a new school build- 
ing, and after that an athletic field. Then 
he gave thousands more for up -to -date equip- 
ment, and stated that he wanted that school 
to have every modern appliance. There are 
five stores in the town that carry radio as 
a side line. A man who is in touch with the 
situation, though not in the radio business, 
has found amusement in watching to see how 
long it will he before the radio dealers wake 
up. Such a school could use several first - 
class receivers, and a dozen or more loud 
speakers in different class rooms; and there 
is hardly any doubt that the philanthropist 
would provide them if anyone suggested it. 

Months went by. The principal and teach- 
ers did not seem to know that radio was 
being used extensively in school work. The 
state hoard of education started to broadcast 
a formal course of instruction. The first 
lesson was received by 275,000 pupils in five 
states, but not in this town. 

Eventually one of the dealers was ap- 
proached by the superintendent of schools. 
He made a feeble and unsuccessful attempt 
to bring in a lesson ; not at the school on the 
hill. where conditions may be very good, but 
at his shop down in the valley. The broad- 
casting station is only one hundred miles 
away. but he fizzled and lost the sale. He 
ignored the fact that stations at all points 
of the compass are broadcasting programs 
of educational value that would justify the 
installation of radio receivers, even if the 
station he tried for could not he brought in. 
He could have installed a good set in the 
auditorium, brought in one of Lindbergh's 
speeches the day he returned to America, and 
aroused the enthusiasm of pupils to the point 
where there would have been a spontaneous 
demand for radio in the school. But - 
nothing doing! 

THE BUILDER'S OPPORTUNITY 
A community set builder has many ad- 

vantages over those who sell radio only when 
the customers are insistent enough to drag 
a set out of a store. He knows circuits, 
parts, the fine points of operation. He is of 
necessity an accurate trouble- shooter. He 
is close to the customers. They know that 
the man who builds a set is the best man to 
install it and keep it in working order. 

He can work on part tinte until he be- 
comes established. His overhead expense is 
much smaller than that of a regular dealer; 
if, indeed, he has any overhead at all. He 
can buy parts at wholesale prices as soon as 
he can take a reasonable quantity, and sell a 
complete set for about what it would cost 
the customer to buy the parts. 

He can remodel a set, or exchange sets, 
at less expense than a dealer who has to 
employ someone to do the work. 

Many a elan could fill his spare time 
profitably, and possibly emancipate himself 
from less agreeable work and financial 
worry, by becoming a community set builder. 

FRENCH NOT "BOILED OWLS" 

HE prevalent American idea of the 
Frenchman as a devotee of late hours 

should be subject to revision, in view of the 
complaint of I_'.Antelnle (Paris) that the 
piiesent broadcast programs are "entirely too 
late for the majority of their possible hear- 
ers. Their schedules are planned for the 
wealthy inhabitants of cities, and not for 
those who live in the country, or who have 
to get up at a reasonable hour. After 20 
or 21 o'clock (8 to 9 p. m.) the programs are 
a waste of time. The "noctambules" (night 
owls) can listen in to foreign stations." 

R.Elaccrull* 

nowS#-.- 
SUPER -' HETERODYNES 

Originator and designer of the 

nationally known `ULTRADYNE,' 
Radio Engineer, and former Editor 
with many years practical experi- 
ence on Super -Heterodynes. 

He has written 
this book for you 

RE. LACAULT has been an Editor of 
Radio magazines for many years. He 

has specialized in the greatest and most pow- 
erful of all Radio Circuits, "The Super -Het- 
erodyne." He has studied, originated and 
developed to marvelous perfection the "UL- 
TRADYNE" Super -Heterodyne. He has ad- 
vised thousands of set owners and builders 
in Super- Heterodyne problems. 

-and now he has used his immense experi- 
ence, his clear mind and his editorial ability 
to write, by far the most lucid, interesting, 
instructive and plainly written book on the 

theory and construction of Super- Hetero- 
dynes that has ever been published. 

You who already own Super -Heterodynes 
will find this book especially helpful in locat- 
ing and correcting troubles. A special trouble 
chart is printed for detecting and correcting 
common faults. 

SEND NO MONEY 

Just send us a card mentioning the book with your 
name and address. \ Ve will mail you the book. 
You pay the postman $1.97 plus a few cents post. 
age on delivery. 

Distributed by 

THE CONSRAD CO., Inc. 

230 Fifth Ave.. New York, N. Y. 
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for 
power circuits 

It has become stand- 
ard practice to use 
Parvolt Wound Con- 
densers 
in circuits which 
quickly break down 
ordinary by -pass or 
filter condensers. 
You will find that 
the same characteris- 
t i c s of accuracy, 
high direct current 
resistance, and the 
ability to give con- 
tinuous duty at full 
rated voltage, make 
them desirable in 
circuits where even 
a poor condenser 
might "get by." 

THE ACME WIRE COMPANY 
New Haven, Connecticut 

PARVOLT 
WOUND CONDENSERS 

NEW UNITS 
of the plug -in type designed to receive all wares. 
R. E. L. units may be used in any circuit. 
Aceuratety matched capacities for tuning amplifiers 
designed to operate at one frequency only. 35e 
earls. A: i lier. natice -price complete with base 
$4.50. 

We Specialize 
In All Specified 

PARTS FOR 
THE 

STROBODYNE 
Let us send you new Radio hand book. It's Free. 

.1AC, ULT 
10 LECTRJC AB ORATORIES ": 

116 West 65th St., New York City 
Stol:- Arm has tog exrluaice services of 

Mr. It. E. Lacault. E.E. 

dassci.,1-rrarato4. I .2uüd rC rn 

MrCALLS HEX FAMILY Silt SURETITE RADIO CONNECTORS 
%Sri Favorite Connectors For Ready Made And home Made Sets 

THE H''CALL NOVELTY CO. Mies. SPRINGFlELD.1LLWNO1S. 

TRANSFORMERS 
The ultimate choice of 
America's leading radio engi- 
neers. T'neonditíonaliy guar- 
anteed. 
Jobbers - Dealers -write fr 
farts. 

HIGH FREQUENCY 
LABORATORIES 

129 N. Wells St., Chicago, Ill. 

Correspondence from 
Readers 

(Conti/oh-4 r.n ^.rr:' 24- 

studied arrogance of your correspondent. 
Mr. Endax, who boasts, in the July number 

f RADIO News, of having received Australia 
u his crystal set, that I was impelled to set 

down a brief account of my DX successes. 
My set was built from a hook -up fur- 

nished by one of your competitors and the 
parts were obtained from a local dime store. 
The initial cost was but $4.50 but I must 
admit that the upkeep was something terrible. 

Simplicity and efficiency plus were obtained 
by using the local telegraph line as an aerial 
and the Delaware River as a ground. San 
Francisco. Shanghai and Lhasa came in 
easily; although I must admit that the broad- 
casting of Babylon and Damascus could be 
improved upon immensely. 

Not content with these notable contribu- 
tions to DX literature, I added several more 
tubes and condensers and with some suspense 
twirled a few of the dials. 

After an agonizing pause the most un- 
earthly howlings that I ever heard proceeded 
from the loud speaker, followed by the dis- 
tinct sentence; "A little more coal. Boys 
An eminent English clergyman who was 
standing nearby (the very soul of truth, by 
the way) immediately recognized this broad- 
casting as proceeding from Station L. 
Gehenna. "Those howls," he remarked 
simply, are undoubtedly the anguished cries 
of deceased DX hounds who are paying the 
penalty for their misdeeds and misrepresenta. 
Heins on earth." 

It would appear boastful were I to tell of 
receiving certain celestial harmonies that 
were never produced on earth and the daily 
weather reports from Mars. However, I 
believe that I have said enough to convince 
the wildest DX enthusiast that he has a 
formidable rival. 

H. S. SMITH, 
104 Spring Garden Street, Easton, Prt. 

THE RADIO ANNOUNCER 
rained servant, he knot's hozcski 
People should pronounce Tcltaikowsky, 
Ponders deeply, forehead moppin', 
On some words to .say of Chopin, 
Or explains to its flic thrust. 
Of the lovely "Lo Bohénlr." 
Though he may miss out on "Thais" 
His dispatch deserves our praise. 

Park Cummings in The Forum. 

IC 
CHAMBER 

... i,sik:r:7+ 

"'A RADIO JACK 
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Announcing 
New 

WARREN 
Model "T" 
Tube 
Unit 

"B" Supply 

$27 
-- -- - including 

tube 

Here's what it's 
Guaranteed to deliver 
260 Volts 
235 " 
210 
185 
162 
140 

ee 

II 

Oe 

at 25 '_Mills 
35 " 

" 45 
" 55 it 

" 65 `e 

fi 75 K 

64 

from 110 V. 60 Cycle 
A.C. Current 

Here it is -an absolutely new "R" supply 
(tube unit) that gives you even more power than 
you'll ever need. whether you have a one or a 

dozen tube set the Warren delivers the voltage 
and current even above its rated capacity. It 
routes to Sots complete. Including 8551. tube for 
$27. (West of Rockies $28.50.) 

t napproorhed in reproducing the most delirate 
sounds In their natural tones: unparalleled in 
delivering constant "B" prover o it hoot objection- 
able hum. Unsurpassed for quality material. 
workmanship and appearance. 

The Warren has three voltage controls. A turn 
of a knob provides any voltage loa may require 
on the detector, intermediate or the amplifier. 
Also has direct power tap for high power tubes. 
Measures 53 ' a 0',t" x 91 ". Steel case tin - 
istied In otd gold. 

The same house that snakes the famous 
"Warren" eleetroly tic (chemical unit- approved 
by RADIO NEWS-that is giving complete satis- 
faction in every state in the Union is now plac- 
ing on the market this new Model "T" tube trait. 
Acclaimed by engineers, experts and radio labora- 
tories as equalling and in fact surpassing units 
of double the price. Send in your order direct 
if your dealer does not yet have the new \warren. 
Said on a money -back guarantee. 

Dealers: Write for proposition quick! 

Warren Electric Co. 
Dept. RN Peoria, Ill. 

r-1 Ship at once Warren "T" (tube unit) 
L $27. Complete. (West of Rockies $228) 50. ) 

LJ:I 
Ship at once warren "C" (Chemical unit) 
at $29.75. Complete. (West of Rockies 
$31.25.) 
Send Free Literature on Tolle 1'nit , 
Chemical Unit O. 

1-e this coupon -write name and address plainly 
on margin below. 
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BUY or BUILD wi/h confidence 
and Insure Permanent Enjoyment your adio Set / 

USE 
"THE DIRECTORY OF 

STANDARD RADIO SETS" 
for 

buying 
'THERE is one 

easy-simple 
way to decide on 
what Radio Set 
to buy. If you 
are particular as 
to the style of the 
set, the power, 
t h e sensitivity, 
the price, or any- 
thing that has to 

do with a manufactt red set you will find 
a complete answer in the "DIRECTORY 
OF STANDARD RADIO SETS." 
Photographs of all standard manufactur- 
ers are shown together with an exhaus- 
tive printed description furnished by the 
manufacturers themselves. 
This book is absolutely impartial. It is 
the only printed book in existence that 
gives you this information. 
40 pages of descriptions and illustrations, 
size 6 x 9 inches with handsome colored 
cover. 

PRICE, 25c. 

USE 
"HOW TO TUNE YOUR 

RADIO SET" 
to 

enjoy all 
programs 

R1DíO Receivers know 
no rules of etiquette - 

they cannot he taught to 
act on best behavior when 
company and friends are 
judging them -but they can 
be made to act properly if 
the operator understands 
the few simple factors that 
effect tuning or the proper 
adjustment of the Receiv- 
er's controls. 

Be one of those on the 
safe side. Don't he afraid 
to invite friends and show 
them that good tuning 

means good reception and enjoyable programs. 
The 64 -page, illustrated hook on How to Tune your 

Radio Set (Consrad -25c) is 
a carefully prepared, yet sim- f 

HOW..,(' TUNE 
t YOU '`y:!iOSET 

% 

! .' ;t 
`r. 

' mot"fs. 

t1 

THE E CITY 

buys an entire 
set of these 
four hooks of 
vital impor- 
tance to every 
one owning or 
contemplating 
the purchase of 
a radio set. 

They can be 
bought sepa- 
rately if de- 
sired at 

25e each 

Fill out the coupon 
below and mail it 
with your remit- 
tance today. 

All orders filled 
promptly. 

plified, instruction book on I CONSRAD CO., INC., 230 5th Ave. New York. 
tuning alone. 

Receivers, of different types, 
individual characteristics are 
handled separately. All there 
is to know, all that must he 
known before one can really 
say to understand the tuning 
of a set -is given in this 
book. 

1 Gentlemen, I enclose $ for one copy of 
1 

USE 
"THE RADIO TROUBLE 

FINDER" 
to insure 

permanent 
satisfaction 

THE "RADIO 
TROUBLE 

FINDER" is a 
book prepared by 
a Radio Expert 
with many years 
of practical e x - 
perience. It is a proven fact that 99 tint 
of every- 100 complaints from Radio set 
owners can be traced to simple and minor 
troubles that a child could repair with a 
simple hook of instructions-and only 
once in a lifetime the average man need 
pay an expert to repair his set -if he has 
a copy of the "RADIO TROUBLE 
FINDER." 
This simplified 64 -page book charts all 
troubles and how to correct them. 
It is the simplest thing imaginable to use 
it. Even the more difficult jobs of chang- 
ing internal mechanism of the set can be 
accomplished successfully. 
The "RADIO TROUBLE FINDER" 
contains 64 pages. many of which are il- 
lustrated. It is size 6 by 9 inches with a 
colored cover -PRICE 25c. 

THE RADIO 
TROUBLE FINDER 

<awao n ,u Herr or 
-0311 

USE 
"150 RADIO HOOKUPS" 

for 
BUILDING 
THIS 68 -page book of 
.the Consrad Company 

is the latest compilation 
of Hookups in Radio. 
The Hookups are those 
that have been tried, 
tested and perfected by 
time and by thousands 
of Radio Listeners. 
This priceless book con- 
tains : 18 Crystal Detec- 
tor circuits, 39 Regenerative. 21 Reflex, 23 Radio 
Frequency, 10 Super- Regenerative, 10 Amplifier 
and Oscillator, 5 Super- Heterodyne and other 

valuable Hookups. 
- -a All circuits are shown by 

simplified drawings and 
each is explained in detail. 
The book is 6x9 inches in 
size, illustrated, and is 
contained in a special at- 
tractive 2 -color cover. 

Directory of Standard Radio Sets. Radio Trouble Finder. 
How to Tune Your Radio Set. 150 Radio Hookups. 

Name 

Address 

City, State 
Ira M 4M, MM. Mai 4=1 1111 MOM 

PRICE 25c 
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Exelu,Ively Li- 
censed by Tech- 
nidyne Corpora- 
tion under U. S. 
Patent 169a05s, 
I,lI, -,. la_u. 

For Better 
Reception 

ELECTRAD Royalty 
Variable High 

Resistances 
If you take pride in your set -if 
you want reception at its best -in- 
sist on these quality resistances. 
Remarkably accurate and depend- 
able under all conditions. Used and 
endorsed by radio experts. Note 
these features. 

1- Contact made positive by metallic 
arm on wire wound strip. 2- Resistance element not exposed 
to mechanical wear. 

A range for every purpose-I I in all, 
designated A to L. Type E $2.00. 
All other types $1.50. 

Write for hook -up circular. 
Dept. 48A, 175 Varick St.. New York, N.Y. 

E LECT RAI 

Easier tuning - correct tube oscillation - more 
volume and clearness with an X -L VARIO 
DENSER in your circuit. 
Specified and endorsed by foremost radio authori- 
ties in all leading circuits. 

Model" N"'ne uremeter 
adjnatment =as 111' made as- 

sres exact osrillatfun control in sil 
tuned restio frequency circuits, Neutrodyne. Roberts 2- 
tube, Rrotvning- Drake, Silver'.; Fnocl:om. Capacity 
range I.S l0 20 mid. Price $1.00, 

M odel"G $Oins t proper 
grid rapacity on l'ock- 

aday cüruits, filter and intermediate 
frequency tuning in super -heterodyne 
and positive grid bias in all set,. 
Capacity range, Model G -1 0110112 
to 0001 Mfd. Model G -5 0001 to .0005 Mfd. Model G -10 .0005 to 
.001 Mid. Price each with grid clip,. 
$ 1.50. 
X -L PUSH POST -Push it dote 
with your thumb, Insert wire, reumvc 
pressure, wire is firmly held. Vibra- 
lions ív111 not loosen, releases In- 
stantly. Price each 15c. X -L Push Post Also In strips of 7 on black panel 
marked in white. Price 71.50. 
Free wiring diagrams showing ore of X -T. units In the 
new LOF'TIN -WHITE eouai ant coupled radio frequency circuit. and i'i other up,. Send for yours 
toiles. 

p 

X -L RADIO LABORATORIES 
2426 Lincoln Ave., Chicago, III. 

TRADE MARK 

NEA1ff DUTY RESISTORS 
Ideal for all power work be- 

cause metallized deposit on 
vitreous base gives wide, 

cool radiating surface. Per- 
manently accurate. absolutely 

noiseless. Write us. 
Electro. Motive EngMaering Corp. ¡27 W. 17th St. New York 

Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS -$2.50 a year. Experi- 
menter Publishing Co.. 230 Fifth Ave.. N. Y. C. 

Scandinavian Radio 
Broadcasting 

(Conliuucd from ray,: 205) 

transmitter at Kiel, which covers South Jut- 
land with the best of news, music and propa- 
ganda. The Danish government wishes to 
wait and see how much the Gisseloere sta- 
tion can do. If it can't cover this district, 
a new relay station will be erected in Jut- 
land as far south as possible. 

The tax to the government for a program 
of the best music is 1 /10 of a cent, which 
we do not believe to be too much ; as noth- 
ing can be bought cheap in Europe since the 
war- except broadcasting. This is for those 
who pay their license; we do not know any- 
thing about the number of persons listening 
without paying a cent, but there are quite 
a number here in Denmark as well as every- 
where else. 

The receivers used here in Denmark arc 
chiefly crystal sets where these can be used 
with good results. Otherwise, modern 2 -, 

3 -,4 -, and 5- tube -sets ; and a few use "Supers" 
with loops. Many use 2- and 4 -tube receivers 
of the neutrodyne system for 200 -600 meters 
and 800 -2200 meters. An automatic switch 
changes from short to long waves. Popular 
American sets and cone speakers are much 
in use in Denmark. 

NORTHERN SCANDINAVIA 
Sweden and Norway have more stations in 

operation than Denmark, on account of the 
longer distances. 

Some of the Swedish stations are : Stock- 
holm (454.5 meters), Motala (1305 meters), 
Boden (1200 meters), Gothenburg (416.7 
meters), Falun (400 meters), Malmoe (260.9 
meters), Helsingborg (229 meters),. and 
Karlsborg (196 meters). Motala, with a 
power of 50 kw., new and up -to -date, is said 
to be the most powerful station in the 
world except for a couple of American 
short -wave stations. 

Of Norwegian stations I'll mention: Oslo 
(461.5 meters), Bergen (370.4 meters). 
Fredriksstad (434.8 meters), Rjukan (448 
meters), Notodden (423 meters), Hamar 
(566 meters), and Porsgrund (500 meters). 

Swedish broadcasting is of a very high 
standard, especially the transmissions from 
the Royal Opera House at Stockholm. Also 
the studio programs come through beauti- 
fully; the orchestras, the materials used and 
everything being absolutely first -class work. 
the best that money can buy. Most pro- 
grams are sent from Stockholm and trans- 
mitted over the other stations ; but some- 
times, Malmoe, Falun and Gothenburg send 
ptrograms, which then are transmitted over 
Stockholm as well. 

The latest relay station opened in Sweden 
was Helsingborg, lying opposite Helsingoer 
(Elsinore) in Denmark; whereby the Danes 
at Elsinore can now receive good Swedish 
programs on cheap crystal receivers. 

The Norwegian broadcasting as well is 
good, but its quality is not so high. The 
country is large, with relatively few inhab- 
itants, wherefore many costly stations are 
needed to cover the whole country with 
broadcasting. This does not pay so well as 
in Denmark where just as many people live 
oli one tenth of the area. Lately, though, a 
few of the Norwegian stations have been 
well heard over good distances ; but the 
quality and programs could be much better. 

"TELL -OF- VISION" 
MRS. JONES : "Did you ever see such a 

marvelous television apparatus as that the 
Smiths have !" 

MRS. BROWN : "Not in all my born days! 
I never saw a bigger bunch of gossips !" 

-Rudolph V. Mernar. 

RO I 3. 

2Qlhatdoyouthinh 
ofthat quartet? 
"Pretty good. And with the 

Rola Cone Speaker how rich, clear 
and full -toned is each voice. No 
tubbiness or slurring; every word 
clear and distinct and every bit of 
delicate tone- shading faithfully re- 
produced. 

"That armature they use in the 
Rola Cone certainly is a wonder, 
Jack. With that set of yours and 
a Rola Cone you could hear a 
whisper in China." 

The laminated armature, an ex- 
clusive, patented feature, is made 
up of eighteen precision parts, yet 
it is less than half the size of a 
postage stamp and is hardly thicker 
than a dime! 

The new Rola Cone Speaker is 
artistically designed and beautiful- 
ly finished in rubbed walnut. 

Pedestal type, with twenty -foot 
cord, $32.50. Table type, $28.50. 

Ask your dealer for a dem- 
onstration on your own set. 

Rola 
CONE 

SPEAKERS 
Manufactured by 

THE ROLA COMPANY 
Oakland, California 
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Omeì'/cac ira! Threelioine ¿ntertaÑiers f/f 

ciEz, n 
able b°° 

0mp 

ST o 
A MANNG ...... _ 

a whole b ° 

TRI 

¡yarn the 

SECS 

of The First 
d AMAZING STOB /ES 

"ANNUAL" 
featuring -- -The Master Mind of Mars 
by EDGAR RICE BURROUGHS 

also stories by such famous Authors as H. G. Wells, A. Merrill, 
Murray Leinster, A. Hyatt Verrill and Austin Hall 

Where can you duplicate the galaxy of Amazing, Scien- 
tific fiction writers listed above? Where in America er 
elsewhere can you match the fiction stories of these master 
writers? 

The feature of this new 116 page volume, AMAZING 
STORIES ANNUAL, which includes the very choicest 
elections of these writers is a special attraction, the 

story "The Master Mind of Mars," by no less a leading 
writer of America EDGAR RICE BURROUGHS. 

This story appears in print for the first time in AMAZ- 
ING STORIES ANNUAL. 

If you want a copy of the greatest book of Amazing 
Fiction. -If you want a book tlmt will give you thrills 
:nut chills galore -then buy a copy today of the first 
AMAZING STORIES ANNUAL. 

50c THE COPY 
Sold on all Newsstands or order direct 

EXPERIMENTER PUB. CO., Inc. 
230 Fifth Ave. New York, N. Y. 

`""'A N N U A L 
Featuring the New 

MasterMind of Mars" 

:_EAft Alt[ BURRO.UGHS w 
" r and ofhe '. ,e. ` amáz(n'g 
5 of-and,- 9 TSlórfes- 7 v . , -P.,'ìi:, 
i I 

tll_ 

1000 HOURS of FUN 
With SAM LOYD 

THERE are more than one thousand hours 
of trills amazing fun and frig le-in Sam 

Loyd's 'Tricks and Puzzles." There is only 
one Sam Loyd, the Puzzle fling, the incom- 
parable, a true master mind, and he has 
crowded in this new volume, "Tricks and 
Puzzles," the best Pork of his lifetime. 

In t his book are thousands of pursues of 
every eoneeivable nature, games, tricks. conun- 
drums. IIundteds of illustrations. Senres of 
real brain- teasing puzzle stories, dozens of 
humorous anecdotes. 

50c THE COPY -ON 
If your dealer cannot supply you write direct 

EXPERIMENTER PUB. CO., 230 5th Ave., New York 

With this inexhaustible gold mine of liscls 
entertainment at hand you need never he 
lass for au evening's party program or a rail, 
day's delight. 

Ws a book for young and old folks alike - 
Riddles for the youngsters -Brain teasers for 
the grown -ups. 

The kind of a book every home should have 
In its book -rack. 118 pages, 100 or more 
illustrations, large size, 9 x 12 inches, with 
beautiful 2 -color cover. 

ALL NEWSSTANDS 

SECRETS of YOUR HANDS! 
96 Page Book. The Revelation of Character, etc., in Hands 
'FIN( Eltt'RI \'l's are used throughout tiw 

world as a mc:iu- Of apprehending criminals 
-hut fingerprint= are but a small portion of 

the secrets of our character that your fingers, 
your Palm, ever. your handshake reveals. 

Every Inch of cour hand as been charted bt 
the experts of this highly Developed science, 
and so simply and accurately that anyone con 

learn the telltale signs by heart. 

50e THE COPY -ON 

ufere is a brand n.-k, boo!: with ail iII, 
latest inform.t ion- written in such a way Ow 
you raft quickly master "Palmistry.,' 

Typical hands of lawyers, doctors, people of 
strong characterist lc, are shown in large drat, - 

ings on many pages. 
Everything Is -fmpli tied. easy to understand. 

The bcok yenta ins ti pages. hundreds of 

Illustrations and is the large book size, 9 (r 
I _ inches. 

ALL NEWSSTANDS 
If your dealer cannot supply you write direct 

EXPERIMENTER PUB. CO., 230 5th Ave., New York 

+ i ao ' . - - - "<. _, . - - -: ¡+i ip` : : :i ii & i ¡ii :: : O ii`i`. j Ói' O. _ 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for September, 1927 

Obtaining Accurate 
Voltage Readings 

tttiun<d Ìn,u_ »tutc 245) 

iuund to he within 4 in the fourth deci- 
mal place of its "rated" value. This cell was 
then placed in a circuit containing a small 
load and another galvanometer, also sensitive 
to currents measured in microamperes. No 
current flow was detected by the galvano- 
meter. The cell was "dead"! 

In a manner similar to that of a poten- 
tiometer, an ordinary voltmeter measures 
batteries on a nearly -open circuit. The 
higher the resistance of the voltmeter, the 
nearer is the reading to that on an open cir- 
cuit ; and, besides, the ordinary voltmeter is 
not very carefully scaled. Thas, though the 
fan may read his voltmeter correctly, at the 
same time that instrument is lying to him. 

In the case of the 1.5 -volt dry cell describ- 
ed. the load gave the correct value of the 
, nif delivery, which was zero. In the same 
manner, if the fan uses a milliammeter in 
series with a load, he will obtain the correct 
battery reading. Table I shows the open - 
circuit (voltmeter) and loaded- current meter 
data on several "B" batteries. 

Table I 
Loaded 

Current 
Bat. No. Rating Voltmeter Meter 

I 45V 40V 30V 
2 45V 33V 20V 
2 45V 42V 38V 
4 45V 42V 38V 

In each case, it is seen that the voltmeter 
reading is higher than the load reading. 
Data about a battery are obtainable by the 
use of a voltmeter only when the battery 
is so nearly dead that the set will not operate 
at all. 

A DEVICE FOR TESTING 
The fan and the service man may construct 

a good test instrument for measuring the 
electromotive force of both "A" and "B' 
batteries, as shown in Fig. 2. M is a 0-100 - 
scale milliammeter, and R is a 1000 -ohm 
resistance in series with it. Pl and P2 are 
contact points for touching the battery ter- 
minals. The scale reacting on the milliam- 
meter is then read directly in volts. A new 
"B" battery should read 45 on the meter and 
it should be discarded when the meter reads 
35. An "A" battery should give a reading 
of 6 when :t is fully charged and should be 
recharged at 4.5. 

Tu-.. the above method is effective is 
sin n by the facts detailed above and can 
i-z further checked with Ohm's Law. This 
law states that the electromotive force is 
equal to the product of the resistance by the 
current, or 

E =RI. 
Therefore, if the test instrument described 

is thrown across the battery and the meter 
reading is 38 milliamperes, then from the 
equation, 
E -.038 (amperes) x 1000 (ohms) =38 (volts) 

The correct einf delivery is obtained. 

FLIGHT BROADCASTS IN GERMANY 
1-1 HE interest in the transatlantic flights 

in America was no greater than that in 
Europe. Six of the German high -power 
stations maintained continuous operation for 
forty -two hours during the Chamberlin - 
Levine flight on Sunday and Monday, which 
coincided with a season of long special pro- 
grams on the Continent. A large part of the 
population of Germany remained awake 
through Sunday night, musical programs be- 
ing kept up between the bulletins. On Mon- 
day the studios commenced broadcasting 
from Tempelhofer Field, where the airmen 
were unsuccessfully awaited, until the news 
of their forced landing at Kottbus was re- 
ceived.-Frank A. Gibson. 

POWER 
UNITS UNiVERSAi. 

13" POWER 
SUPPLY UNITS 
BE-40 BE -60 

$35 $39.30 

AUTO. 
MAT C 
CONTROL 
SWITCH 

$3.75 
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GIVE 
MATCHLESS SERVICE 

Use them to banish all your reception troubles. 
For performance, reliability and continuous eff 
ciency they are unexcelled. Attractive, compact 
and of exceptional value. 
The Acme A & B Socket Power Unit, at the turn 
of the switch. gives your radio a strong flow of 
constant, dependable A & B Power. Its quiet. 
Recomineuded for any Lumber of tubes. Com- 
plete ready to operate at only $72.50 
Acme products are sold thru leading Jobbers and 
Dealers everywhere. For full information on the 
complete Acme Line write us. All prices quoted 
are List. East of the Rockies. 

Clip and mail titis coupon today- 

Send me your latest literature on Acme Radio 
Products. 

Name 

Address 

City- 

"A" POWER 
UNIT 

Complete with 6- 
%1t Battery and 

tube, etc. $35.00 

Factory 
Representative.: 
in leading rules 

Members also of 
Radio Mfrs. Assn. 

A & B" 
SOCKET 
POW ER 

UNIT 
AB-1-R $67.50 
AB-2-R $72.50 

EQUIPMENT4' 
THE ACME ELECTRIC and MANUFACTURING CO. 
141L Hamilton Avenue r Cleveland, Ohio 

Greater - Better Radio Values 
IN THE WORLD'S GREATEST RADIO CATALOG 

elf LL under one roof. You don't need to look 
elsewhere. Complete stock carried. Prompt, 

efficient, dependable service. All orders, small or 
large, filled promptly. 
You must have this catalog if you want every- 
thing -the best in radio, at a big saving. Contains 
all the information that you need. Answers all 
radio questions that you ought to know. It won't 
cost you a cent. Just drop us a card today. 

Established 
1918 

Complete sets - 
Cabinets-Speakers 
Tubes- Batteries- 
Accessories - New 
Devices- Complete 
Parts for Every 
Known Circuit. 

TELEPHONE MAINTENANCE COMPANY 123B S. WELLS ST. CHICAGO, 

W 
H 
O 

E 
S 
A 
L 
E 
o 
N 
L 

CHICAGO'S OLDEST RADIO HOUSE Y 
Six tubes -one Control 

FRES "MqN IEPìe 
Sold by Authorized 

Freshman Dealers Only 

30 DAYS' FREE TRIAL 
METRODYNE RADIOS 

We are one of the pioneers of radio. The success of 
Metrodyne sets is due to our liberal 30 days' free trial 
offer. which gives you the opportunity of trying before 
buying. Thousands of Metrodynes have been bought on 
our liberal free trial basis. Don't buy any radio set until 
you get our offer. Write! 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

C. R. LEUTZ, Inc. 
6th and Washington Aves. 

LONG ISLAND CITY NEW YORK 

Radio Transformers 
For All Purposes 

Thordarson Electric Mfg. Co. 
500 W. Huron Street 

Chicago, III. 
:;., 1 i . 
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WIRE WOUND POWER 
Rheostats Potentiometers 

A new Centralab unit designed for 
heavy current control in Power supply 
and AC Radio Circuits. All materials 
practically heat- proof. No fibre to 
warp or burn out. Wire wound on 
metal core insulated with asbestos. 
Wire is firmly held in position at all 
times because core and wire expand 
under heat in the same ratio. These 
new units will dissipate over 50 watts 
at 482° Fahrenheit. Diameter 2 inches, 
single Isole mounting. 

Write for new circuit folder on Light 
Socket Power for Radio Receivers. 

CENTRAL RADIO LABORATORIES 

19 Keefe Ave. Milwaukee, Wis. 

90 Volt Power 
Unit :: $12.75 

Hums, line noises, etc., positively impossible with 
this new advanced unit. Plug in and forget Non- 
acid and noiseless. All detector and intermediate 
voltages plainly marked. Simpler to hook up than 
dry cells. Operates any type set 1 to 12 tubes. 
Greater volume and clearness guaranteed. It not thoroughly 
satisfied return after using 30 days for complete refund. 
Guaranteed further 2 years. For 110 -120 volts A.C. 25 to 
60 eyrie current. 90 volts, $12.75; 112%, $15.25; 135, 
$17.50 ; 1571 $19.50; 180, $24.00 ; 202%, $26.00. 
Also built for D.C. current 110 and 32 volts at only $3.00 
additional. any sine above. Ample storks -same day ship- 
ments. Simply say -ship C.O.D. or write for my interest- 
ing literature, testimonials, etc. 

B. HAWLEY SMITH 
334 Washington Ave., Danbury, Coon., U. S. A. 

World's Greatest Radios 
Thousands of homes are enjoying coast to coast 
programs on Metrodyne receivers. None better 
at any price. Shipped on 30 days' free trial. 
Write for details before you buy any radio set. 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

With the Amateurs 
(Continued from page 240) 
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The transmitter works on the ninth har- 
monic of a 354 -meter fundamental. 

Cards acknowledging reception of 7XF 
broadcasts have been recently received from 

Mr. Brown at the "mike" of 7XF, which has 
crossed the Pacific with two -way voice trans- 

mission. 

SC -2BL, Valparaiso, Chile, about 7,000 
miles; G -2BZW, Surrey, England, and EG, 
receiving station, Exeter, England. 

-Robert Day. 
(Since the receipt of this item and photo- 

graph, press dispatches announce that a 
world's record in two -way telephone trans- 
mission has been set by a two-hour conver- 
sation between E. J. Lesser, manager of the 
Simpson Radio Corp., owning 7XF, and J. 
W. Robinson, 2RN, an amateur at Concord, 
about two hundred miles front. Brisbane, 
Australia. The distance covered with 100 
watts, on 38 teeters, is about 7,000 Wailes. 
-EDITOR. ) 

ALL CONTINENTS ON A 201A 

ACALIFORNIAN 
"ham," Col. Clair 

Foster of Carmel, 6HM, succeeded in 
working South Africa and China in the same 
day, thus completing the coveted record of 
all continents on the same tube -a common 
201A and dry batteries. The work was done 
on 38.2 meters; except for communication 
with English amateurs on 20.2. 

IRISH AMATEURS ACTIVE 
Editor, RAnto NEWS : 

I enclose a list of the licensed amateur 
wireless transmitters in the Irish Free State 
in the hope that it may he of some interest. 

Reports will be appreciated. Irish amateurs 
can be heard working most evenings on a 
wavelength of 45 meters. 

JAMES KITCHEN, 
Editor, Irish Radio Review, 

179 Great Brunswick St., Dublin, Ireland. 

AMATEUR RIGHTS IN COURT 
AN injunction against the town of Wil- 

more, Kentucky, is sought by R. B. 
Whitehurst, 9ALM, to prevent the levy of 
a tax of 8100 a year on his amateur trans- 
mitter, on the grounds that its operation is 
a matter solely under the jurisdiction of the 
federal government. Hitherto several such 
cases of attempted local regulation (usually 
inspired by a mistaken belief that the ama- 
teur spoils broadcast reception) have been 
made ; but the local authorities have given 
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Price $1.97 

A 
RADIO 

EDUCATION 
IN 5 VOLUMES 

"THE RADIO 
EDUCATOR" 

Theory, Design, Construction, 
Operation and Maintenance 

LEARN AT HOME 

T HESE five component 
parts of a complete Radio 

Instruction Course are outlined 
in five volumes that contain not 
merely the essentials as so 
many books do, but more, they 
contain all that any modern up- 
to- the -minute textbook on any 
subject would cover. They are 
in themselves a COMPLETE 
radio education teaching every 
possible portion of Radio 
science. 
Size of each book 6 by 9 inches, 
handsomely bound and illus- 
trated with charts, diagrams, 
descriptions of equipment, etc. 
Each volume 52 pages. 
SEND NO MONEY for these 
books. Just forward your name 
and address. We send you the 
books at once. On receipt of 
same you pay the postman 
$1.9 7 plus a few cents postage 
and then they are yours. 

Distributed by 

The Consrad Co. 
Incorporated 

230 Fifth Ave., New York, N. Y. 
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Your 
A erial 

Deserves 
The 

ELECTRAD 
Certified 
Lead -In 

No matter how fitte an aerial you 
have. it cannot give hest results 
without an efficient Lead -In. 
The Electrad Certified Lead -In is 
built to the highest standards of 
quality. Made of copper, heavily 
tinned to prevent corrosion. with 
10 -inch, three -ply, waterproofed in- 
sulation. 
Bends any shape to fit under locked 
door: or windows. Play safe and 
get the Electrad Lead -in. 40c. each. 

Write for descriptive circular. 

At your dealers, or write 

Dept. 50. 175 Variek St.. New York, N. Y. 

USE MADISON 
ULTRAFORMERS 

(Designed by R. E. Lacault) 

In the New 
Strobodyne 

$4.00 each 
(subject to regular trade discount) 

Type B Ultraformers have a primary 
200 turns and a secondary of 400 

turn :. 

MADE AS 
SPECIFIED for the 

STROBODYNE 
according to specifications on page 134 
of the August issue of R. \nro NEWS. 

Scrtd for catalog 

MADISON RADIO CORP. 
35 -37 West 31st Street 

New York, N. Y. 

ORADIDWitYALE 
Write for my Big 1928 Radio Catalog -just off the press. Thousands 

It's a of marvelous bargains in nation- 
ally ally advertised goods. AN the 

encyclope- LATEST IN RADIOS and 
dia on Radio. equipment. Lowest whole- 
All 

FREEtrouble 1 

finding. 441404, sale prices. 
Log 

Wanted. ELER.Y Call Book and Cat- 
slog. Get your copy to- 1928 
day. Send postcard now! 
American Auto & Radio Meg. Co. C4rALOG'¡i 

BARRY SCHWARTZBF:WI, FReS. 
Wt. 103 American limbo Bldg.. Kansas iii, M.. 3 /Y 

up the attempt rather than support their 
position in the courts. 

IN THE "HAM" LANGUAGE 

WE have never concealed our dislike of 
the misuse of "Radiese" in ordinary 

written correspondence and are therefore en- 
tirely in agreement with a correspondent in 
the Journal des 8 who writes as follows on 
the absurd misuse of the code "73" as a 
suitable finish to correspondence: "The em- 
ployment of " 's" after the formula of 
courtesy "73" is superfluous, for "73" stands 
for "best regards "; why then add a posses- 
sive "s "? Perhaps to give it a more Ameri- 
can air; but is it not a redundance? Again, 
why put a superfluous "best" before the 
"73 "? "73" itself means "best regards." - 
Ii- irelcss World. 

NEW POLISH STATIONS 

A4 -KW transmitter has been opened at 
Posen, thus extending the Polish broad- 

cast system ; it operates on 270 meters. An- 
other station, at Kattowitz, is scheduled to 
begin operations in September. 

NEW QRAs 
2AUA, Dramin D. Jones, removed to 2254 Cedar 

Ave. (Bronx), New York, N. Y. 75 watts, 
40 meters. 

5AXA, J. Barbour, 2829 Alabama St., Shreveport, 
La. 15 watts. 40 meters. 

SAY A, Harold Brown, Cedar Grove, La. 50 watts, 
40 meters. 

5FX, Bob Trimble, 618 Herndon Ave., Shreveport, 
La. 100 watts, 20 meters. 

5H'Y, Hugh Claycomb, 212 Marshall St., Shreve- 
port, La. 1 kw., 40 meters. 

9AKR, Howard Bailey, R2, Senath, Mo., 7 

watts, 80 meters. 
NU -7PH, 7ABV, Leo G. Sands, 2119 McDougall 

Ave., Everett, Wash. Low -power tests with 
GBM, Leafield, Oxford, England, and KWT, 
Palo Alto, Calif. If you hear mi sign, pse 
QSI,L. 
The latest additions to the ranks of amateurs in 

the Irish Free State, bringing the number to seven- 
teen, are (see letter above): 
GW -16C, George Norrander, 44 Dufferin Ave., 

S. C. Rd., Dublin. 
GW -17C. J. B. Scott, 9 Upper Garville Ave., Rath - 

gar, Dublin. 
GW -18C, J. Benson, 46 Dufferin Ave., S. C. Rd., 

Dublin. 
The above intermediate is still in use. 
QRAs can be published only if they are new or 

involve a change, .ro that they are not available in 
amateur's call books. -EDITOR. 

STANDARD- FREQUENCY TRANSMISSIONS 
THE schedule of standard frequency transmis- 

sions by the Bureau of Standards, from its 
station WWV, Washington, for the next three 
months is given below. Information on how to re- 
ceive and utilize them is contained in Letter Cir. 
cular 171, sent by the Bureau on request from 
interested parties. 

The transmissions are by continuous -wave radio 
telegraphy. The signals have a slight modulation 
of high pitch which aids in their identification. A 
complete frequency transmission includes a "general 
call" and "standard frequency signal," and "an- 
nouncements." The "general call" is given at the 
beginning of the 8- minute period and continues for 
about 2 minutes. This includes a statement of the 
frequency. The "standard frequency signal" is a 
series .of very long dashes with the call letter 
(WWV) intervening. This signal continues for 
about 4 minutes. The "announcements" are on the 
same frequency as the "standard frequency signal" 
just transmitted and contain a statement of the 
frequency. An announcement of the next fre- 
quency to be transmitted is then given. There is 
then a 4- minute interval while the transmitting set 
is adjusted for the next frequency. 

The figures given opposite each time represent the 
frequencies in kilocycles, which correspond to the 
respective wavelengths in meters given below in 
parentheses. The time is Eastern Standard. 

Time Aug. 22 Sept. 20 Oct. 20 
10:00 to 10:08 p. m 250 3000 550 

(1199) (100) (545) 
10:12 to 10:20 p. m. 283.3 3300 633.3 

10:24 to 10:32 p. m. ( 3208) 
(91) 
3600 733.3 

(473) 

10:36 to 10:44 p. m. 363 7 4O0Ó 

(409) 

10:48 to 10:56 p. m (410) 44OÓ (975) 

11:00 to 11:08 p. in 
(731) 

4900 1125 
(643) (61) (266) 

11:12 to 11:20 p. ni 525 5400 1300 

11:24 to 11:32 p. ni (600) 
(56) 
6000 1500 

(500) (50) (200) 

2 ;1 

1.6 

Iheres the`$' 
for Your Set" 

$2850 
with Raytheon B Tube 

IF YOUR SET has five tubes or 
five and a Power tube, you can 
now get a Sterling Raytheon - 

equipped "B" for it at $28.50 -why 
spend more ? Think of it! For less 
than $ 30 you can get rid of "B" 
batteries once and forever and in 
their place be sure of full -powered 
Sterling -filtered "B" current right 
from the light socket. 

Sterling Model RT -81 has an out - 
put at 35 mills of 135 volts. Detector 
and Medium voltages are each ad- 
justable and the high tap takes care 
of the Power tube on most sets. This 
assures plenty of 
voltage and exact 
power regulation 
for your particu- 
lar set. RT -81 is 
no larger than 
one dry "B" bat. 
tery, and fits right 
into the console 
cabinet or into 
Radiolas 25 & 28. 

RT-81 

-Another Popular Sterling Model far - 
Larger Sets, R -98 "B -C" Power Unit 

A "Universal" "B -C" model for high class sets. 
Output at 35 mills, is 180 volts. Has four "B" 
terminals, two of which are independently variable. 
All four voltages are variable through primary 
control. Variable High "C" voltage. On and Off 
switch. Uses Raytheon B or B H Tube. List price; 
without Tube, $ 33.50. 

"B" POWER UNITS 
THE STERLING MFG. CO. 
2831 Prospect Avenue Cleveland, Ohio 

Dt51GNED EDR u 
WITX 

\11,-f aytheon) 
tin 

YPRIXEBHINGS 
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Food for Thought 
COLONEL PASTORELLI, who be- 

came illustrious during the 
u 

i an- 

Turkiah War, belonged to the g 

honor. For this reason he wore an eagle 

in his cap. 

One day he had a violent altercation 

with a colonel of the infantry about a 

plan which the former was elaborating. 

"The eagle which you wear on your head 

has eaten your brain." exclaimed the ex- 

a.peratcd colonel of the infantry. 

Then, Colonel Pastoretli answered very 

calmly: 
"That's lucky for him. 

)have eagle starved ere 
cat your head, 

death:' 

THE ONLY OBJECTION 
t°tf 

II 

Nothing to Worry About 
NE day a learned doctor told his pa- 

tient that he had to submit to a very 

serious operation. 

"Ts it dangerous?" inquired the patient. 

"Not for the patient, as we put him to 

sleep. But it is a very painful operation for 

the doctor:" 
How's that ?" 

Just think! It 
'-We suffer irons anxiety. 1 

succeeds only once out of a hundred times." 

-Et le mariage? Vous aimes le te lr marl qui me 9dne. 

-Bien rdr, j'aime le »m riape 

"And what do you think of marriage? Do you like it?" 

"Of course, I think its great I But it's the husband that annoys me." 

ISN'T 1T THE L11.11T1' 

When Modesty is Great 
THE 

extremely modest. He hated the indis- great.Italian composer, Verdi, was 

steel, and fled precipitously from those who 

wished to interview him. 

One day a reporter asked him what were 

the most important happenings in his life. 

Verdi thought it ovei for a moment, and 

then answered gently: 

"The most notorious event in my life was 

my birth, 
ned 

1813. Since then nothing 

deserves to be called im- 
ha ha 

portant" 1 

-rai tue um lièvre! 
-Et tu ne l'as pas. tue? 

-Il était trop petit. 
-Pour le tuer? 
-Non pour le toucher! 

"I saw a hare 1" 

"And you didn't kill it?" 
"It was too small:" 
"To kill it ?" 
"No, to hit hl" 

Bravery 

rr HE old maid- "Ohl That was a won - 

'.derful charity bazaar we had, and I 

had such a good time. Can you imagine, the 

Mayor gave me five dollars for one kiss I" 

The young maid- "The Mayor is a very 

courageous than. He does everything for 

charity:' 

-Qu'est-ce que c'est que ce portrait d: 

femme -Id 

-C'est une femme que j'ai C 010111 (Mi t. cJois. 

-Alors, c'est fa, tel me trompait déjà avant 

de me comaitrel 

"What's this woman's picture doing litre ?" 

"That's a. girl I used to kirow." 

"So, that's it I You were untrue to, me even 

before you met me I" 

FRANCE sends its matchless wit and humor to every American Home 
FRANCE, the magic land of humor, wit, and keen, knife - 

edged "parlay," no woffers humor- loving Americans its 
choicest, finest humor through the new weekly magazine, 

"FRENCH HUMOR." 
Americans (who have never been in France) invariably hold 

the opinion that anything French in humor or jokes must be 
smut with a Capital S. This is, of course, all tommyrot. The 
average far -famed Gallic with is no more smutty than the.aver- 
age Chicago citizen is a Gun -man. 

This new magazine will show America what makes the 
Frenchman laugh -also that humor is international. It will 

IOC 

WEEKLY 
ON ALL NEWSSTANDS 

foster a better understanding between Americans and French- 
men as a whole. Illustrated jokes in "FRENCH HUMOR" 
are printed first in French -and then in the English translation 
-this will be of great interest and help to those who are study- 
ing or who have a smattering of this important world language. 

The first copy of "FRENCH HUMOR" will prove what we 
say -it's the funniest, wittiest and most entertaining magazine 
you have ever read. 

Copies are sold on all newsstands, large size magazines 9x12 
inches, profusely illustrated with genuine French illustrations. 

EXPERIMENTER PUBLISHING CO., Inc., 
230 Fifth Ave. New York 
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Don't confuse the Steinite with Power Units that oper- 
ate independently and merely attach to light socket to 
eliminate batteries. Steinite uses no batteries -no 

k. chargers -no chemicals -is one complete synchronized 
unit. 

FRED 
Famous 1 C An Hour To Operate Steinite 
Famous 

Steinite Circuit. 

i 

THE HIGHBOY 
With Built -in Speaker 

Faithfully retsroduccs all 
voices and every musleal 
instrument with fidelity of 
tone. Not merely designed 
to eliminate battery annoy- 
ance and expense these Steinite Modela 
are built to use power that batteries can 
not supply. Hear the Tone Test and you 
will he convinced. Any Steinite Dealer will 
gladly answer every question asked about 

Built -in Speaker these new Steinite Electric Models. Licensed 
C by RCA for certain purposes only. 

Highly selective; distance, loud and 
clear. All cabinets solid Philippine 

Mahogany. beautifully finished dark Brown Two -Tone 
Gucci. Attach to any lighting circuit (60 cycle a.c. 
95 to 125 y.) Use new Q.R.S. Rectifier Tube. 
Guaranteed against all electrical or mechanical defects. 
2 -dial control uses new Q.R.S. Tubes. Prices do not 
include t u be. 

STEINITE LABORATORIES 
Gen'l Sales Office: 

506 So. Wabash, Chicago, III. 
Largest Exclusive Rsdio Factory in the West 

Jobbers! 
Write for Terms and 
Territory on these 

popular Steinite 
Models 

Dealers 
Write your Jobbers 

Factory at Atchison 
Kans. 

In One 
Complete 

Synchronized 
Unit 

Radio .Vews for September, 1927 

Radio and Our Spoken 
Language 

(Continued from page 208) 

Accordingly the forecast that radio would 
bring about an improvement in popular pro- 
nunciation and grammatical usage, chief 
among the language students' prophecies at 
the beginning of broadcasting, seems still far 
from realization. But there is no reason to 
abandon hope. 

Given sufficient repetition of correct ex- 
amples, even the names of some composers 
and performers which must now be spelled 
can be mastered by the average listener : 

and, whether or not this end so much desired 
by the purists is attained, radio has at least 
given us some interesting sidelights on our 
language as it is spoken. 

SHAKESPEARE UP -TO -DATE 
"When shall we three meet again -in 

thunder, lightning, or in rain ?" 
"No, for there is too much static then." 

-David Ferris Kirby. 

THE RADIO FAN'S CREED 
If you can keep your head zcdien all about 

you 
The roo,,, is filled with squeals, and howls, 

and roars; 
If you can trust your set, when all about you 

Are cursing theirs and blaming it on 
yours; 

If you can sit and not be tired of sitting, 
And waiting do not lose you patience too; 

If you can keep a smile upon your visage 
II'hcn people praise them radios to you; 

If you can dream, and not make dreams 
your master, 

Of that fine set you some day mean to 
own; 

If you can meet and conquer all your 
troubles 

And build the radio of perfect tone; 
If you can bear to hear the truth you've 

spoken 
About the stations you have reached each 

night 
Twisted to snit the whims of all your neigh- 

bors, 
.imud not get fiery mad and want to fight; 

If you can get an car clear full of static, 
And keep your temper sweet, and not get 

"het"- 
Then you will be a perfect fan, my brother, 

A fan that people will not soon forget. 
-Velma Louise Ransdell. 

A FAULTY CONNECTION 

The Lstener -In, Melbourne, Australia. 
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For Your "B" Battery Eliminator 
Ask Your Dealer for Guaranteed 

Qi1!!! 
S 

Gaseous 
Rectifier Tubes 

Are Better 
60 MILLIAMPERES 

$450 
85 MILLIAMPERES 

Q45ó 

400 MILLIAMPERES 
With Ionizer 300 Volts 

for A, B and C Eliminators 
with Charts and Diagrams 

$700 

Manufactured by The 0 R S Company CHICAGO 
sIc 

Established 1900. References: Dun, Bradstreet or any bank anywhere. 

For Perfect Amplification - 
FERRANTI 

Audio Frequency Transformers 
Amplify faithfully every note in 
the scale -each transformer tested 
ten times your set needs one for 
perfect reproduction. Model A.F. 3 
-$12.00. Model A.F. 4- $8.50. 

FERRANTI, INC. 
130 West 42nd St.. New York. N.Y. 

SET BUILDERS - DEALERS 
Get this Bargain Sheet 

It enables you to buy high 
grade, nationally advertised 
kits, transformers, condensers, 
and parts at less than factory 
cost. Most prices are equal to 
60% and 75% discounts. We 
sell you C. O. D. direct by mail 
ONLY -nn references required. 

HENRY WEBER 
N. Maplewood Ave., Chicago. III. 

RADIO DEALERS' 
CATALOG-FREE! 

A most complete catalog of everything in Radio. All 
the latest hook-ups, Sets, Parts and Kits of every 
description. Live Dealers need this book. Write 
on your business stationery. 

COLUMBIA RADIO CORP. 
711 W. Lake St., Dept. 248, Chicago, nil. 

Cooper 
RADIO BATTERIES 

THE COOPER CORP., Cincinnati, O. 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in tnese 

columns. 

Classified advertising rate twenty -two cents a word for each insertion. Ten per cent discount for 6 issues. 20 per cent discount for 
12 issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed 
by an accredited advertising agency. No advertisement for less than 10 words accepted. 

Objectional or misleading advertisements not accepted. Advertisements for the November issue must reach us not later than 
September 1st. 

Circulation Larger Than That of Any Other Radio Publication 
EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. 

.4 gents Wanted 

Big Money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 133, East Orange. N. J. 

Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profils. enormous demand. Free 
,amples. Metallic Letter Co., 422 N. Clark, Chicago. 

Radio Agents -Make Big Money -EasyI selling Mar- 
velous New Sets and accessories. Buy from factory at 
lowest prices. Get Big New Catalog with thousands of 
eationally advertised bargains. FREE Call Book. Write 
sudai'. American Auto and Radio Co., Dept. 108, Radio 
Bldg., Kansas City. Mo. 

.:I1111111n1n111111111,: 111111,11,11111a1111,111111n1111111111111n114n,111111n1111111111n1111Z111,1n111111:a.11t.I. 

Business Opportunities 
Free Book. Start little Mail Order Business. Pier 

Company, 72AF Cortland Street, N. Y. 

Inventions Commercialized. Patented or Unpatented. 
\Vrite Adam Fisher Mfg. Co., 278 Enright, St. Louts. 510. 

Co- operative membership in EIA RADIO Is establish- 
ing one honest. industrious man of each locality in his 
own successful radio industry. Young married men pre - 
ferred. . Write, naming your county. Equitable Indus - 
tries Association, Radio Division, 350 -It Broadway, New 
York. 

.,,,1 111.11mnw,111n1o11 /1.n,oac1e11IIn 1111111 1a,1,1,n1111111,13111 1 1 1,1 1 11 1 1 1 1 1 1 1 1 11 n1 1 11 1 1 1 0 111 n111 1,111 1n 

Chemistry 
Learn Chemistry at Home. Dr. T. O'Conor Sloane. 

voted educator and scientific authority, will teach you. Our 
Lome study correspondence course fits you to take a position 
.. chemist. See our full page ad on page 205 of this 
i -sue. Chemical Institute of New York, 6611-W. Broadway, 
New York City. 

n"1111,11111111111n1131.1e,11111n111111..1111n1111111111111111111111,11111111111,1n11nn,11111n1e1111111111, 

Correspondence Courses 
Used correspondence school courses sold on repurchase 

basis. Also rented and exchanged. Money -back guarantee. 
'taboo free. (Courses bought). Lee Mountain, Pisgah, 

A labama. 

For Inventors 
Inventions Commercialized. Patented or Unpatented. 

Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

, 111.1111111114,1,an1111,111c1 I,1,1,1111,1111111I11111111111111.,,,MIII,II,,,Ilt1111,111111111111111 41,1,,,,,,,,1 

Help Wanted 
Earn $25 weekly, spare time. writing for newspapers. 

magazines. Experience unnecessary. Details FREE. Press 
Syndicate, 973, St. Louis, Mo. 

Detectives Needed Everywhere...Travel. Experience un- 
Iecessary. Particulars free. Write, American Iseteetise 
system, 2190 Broadway, N. Y. 

We want men and women who have distributed free 
°'metes and advertising matter. New Offer. Steady Work. 
Good Pay. Write immediately. American Products Co., 
5:170 Monmouth, Cincinnati, G. 

Instruction 
Learn Chemistry at Home. Dr. T. O'Conor Sloane, 

noted educator and seient lfie authority. will teach you. 
Our home study correspondence course fits you to take e 

Position as chemist. See our full page ad on page 2«'. :, 
f this issue. Chemin Institute of New York, 6611 -W. 

Broadway, New York City. 

Double Entry Bookkeeping mastered in 60 hours with 
8 Keys; guaranteed; diplomas. International Bookkeeping 
Institute, Dept. S, Springfield, Mo. 

m,3111111111111nne,,.,11III,iillilii1111111101111,11141111111111n11111a1111a111111a11111111an111111111 11, 

Miscellaneous 
Inventions Commercialized. Patented or inpatented. 

Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

Multigraph typewritten letters sell anything. Two dol- 
lars thousand. Meyer Rey Corporation, Monmouth. Illinois. 

Forms to Cast Lead Soldiers. Indians. Marines. Trap- 
pers, Animals, 151 kinds. Send 10e for illustrated Cata- 
logue. H. C. Sehiereke, 103 -1 72nd St., Brooklyn, N. 's 

Old Money Wanted 

$2 to $500 each paid for hundreds of Old or Odd Coins, 
Keep all old money. it may be very valuable. Send 10e for 
New Illustrated Coin Value I3ook. 4x1). guaranteed prices. 
(let posted. We pay Cash. Clarke Coln Company, 11 Street, 
LeRoy. N. Y. 

Patent Attorneys 
Patents -Send for form "Evidence of Conception" to be 

signed and witnessed. Form. fee schedule, information free. 
Lancaster and Allwine, Registered Patent Attorneys in 
l'nited States and Canada, 269 Gorey Bldg., Washington, 
D. C. 

Patents. Send drawing or model of your invention for 
examination und instructions. Advice and booklet free. 
Highest references. Best results. Promptness assttred. 
Watson E. Coleman, Patent Lawyer, 724 9th Street, N.N., 
Washington. D. C. 

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, Chenneal, 
Mechanleal and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 022 Ninth, Washington, D. C. 

Patent applications filed for inventors. New financial 
plan. Inventas' Service Bureau, Box 1848, Washington, 
D. C. 

Patents 
Inventions Commercialized. Patented or unpatenteI 

\ \'rite Adam Fisher Sifg. Cu., 278 Enright, St. Louis, \ht. 
Patent Sense --- Valuable book free. See Lacey's ad page 

276. Lacey ,tr Lacey. 631 F. St.. Washington, 1). C. 
Established 1869. 

Printing Outfits and Supplies 
Print your own cards. stationary, cireulars, paper, etc. 

Complete outfits $8.83: Job l'resses $11. $29 . Rotary $11t1- 
l'rint for others, big profit. All ?ass rules sent. Write 
for catalog presses, type. paper, etc. Kelsey Company, F-13, 
Meriden, Conn. 
11a11111,,,,,n1,11,41,,,I1,111,1,,,11e11n1111111,11111,11,1111111,n,,,,,,1,,,,,111111,111,111111,111,1111111111111111 

Radio 
Boys! Don't Overlook This. The "Rasco" Baby Detector. 

Greatest detector ever brought out with moulded base. 
Fully adjustable. See former advertisements in this puh- 
lication, or our catalog. Detector wills Galena Crystal, com- 
plete 50e, the same detector with Radiocite Crystal, 75e. 
prepaid. Send for yours today. Radio Specialty Company, 
96 -98 Parti Place, New York City. 

Attention! -50 vacuum tube book -ups. The greatest col- 
lection of vacuum tube circuits ever brought under two 
rovers at such insignificant cost. These diagrams will be 
found in the great "atasco" catalog, which email ins rots 
materials and parts in a greater profusion than any other 
rata log. Send for free catalog. Radio Specialty Co., 

o -n8 Paris Place, New York. 

Radio (continued) 
Eliminator Transformers 420 V. -6v, from I10v. $1.00, 

550v. from 110v. $tl 50. Write for lists. Radio L'arts 
Sales Co., Orange. N. J. 

Sell Amateur Transmitters, receivers. Orville Cross- 
land, Jefferson, Kansas. 

Be the licensed Radio Doctor of your rommunity, 
$7 -$ 10 spare time evenings. Our co- operative plan pro- 
cures all the work you want. Seeure franchised territory 
now. Write for booklet. Co- Operative Radio Doctors, 131 
Essex St., Salon, Mass. 

4111111i4.1.1111,11 '4.44IIIII11,111,11111,11111 

Salesmen Wanted 
66 Miles on I Gallon -Amazing new moisture gas saver. 

All autos. 1 Free. Critchlow, E -88, Wheaton, Ill. 

Scenery to Rent 
World's Most Beautiful settings for operas, plays, min- 

strels. Amelia Grain, Philadelphia. 

Song Poems 
Song Poem Writers -Address Hibbeler, D7X, 2101 N. 

Keystone Ave., Chicago. 

Real Composer Wants Good Song Poems At Once. Cora 
Broadwell, Spirit Lake, Iowa. 

Song Writers 
Song -Poem writers. Address Monarch, 236 W. 5501 

St., Dept. 122, New York. 

o,1 111111111 1111121,,,1 1,.i tI l i i i l 

Telegraphy 
Telegraphy -Both Morse and Wireless taught thoroughly. 

Big salaries. Wonderful opportunities. Expenses low, 
chance to earn part. School established fifty years. Catalog 
free. Dodge's Institute, Cour St., Valparaiso, Ind. 

Wanted to Buy 
Full Value Paid for Old Gold. Jewelry, Watches, Dia- 

monds, crowns, bridges, dental gold, silver. platinum, gild 
or silver ore; magneto points, old false teeth. Packages ',- 
turned if our otter is col satisfactory. United States Sine': 
ing \\brks IThO lia :lei. :t9 n.. Scut, SL. Der'. 
l6, Chi, au'', ill. 

L 

tliIrynt is a COOKOO-NUT? 
COOKOO -NUT is a new wrinkle to pass away your lime. Far more interesting, 
more entertaining and more humorous than a cros< -word puzzle. The COOKOO- 
NUT illustrates an ordinary well known saying in a distinctly new manner. 

Study the examples. The test of a COOKOO-NUT is that there must be no question 
as to the correctness of the description. The quotation must absolutely fit the COOKOO- 
NUT, otherwise it does not go. Cover up the captions of the COOKOO -NUTS on 
this page, and make your friends guess what each COOKOO -NUT stands for. 

An exciting new game is to play COOKOO -NUTS at parties where everyone is 
asked to make up an original COOKOO -NUT. The most mirth provoking one gets 
the party prize. 

The best COOKOO -NUT printed in FRENCH HUMOR beginning with issue of 
August 13th, gets a weekly prize of $5.00. 

HERE'S A SAMPLE Capitalize your talent for HERE'S ANOTHER 
" COOKOO -NUTS - See 

"FRENCH HUMOR" 
WEEKLY 

10c at all Newsstands 
Experimenter Pub. Co. 

INCORPORATED 
230 -5th Ave. New York N 1' 

VAT 
"Up !l<Jahtst It" 

. . . i i i 
"Spots before the eye?' 
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Book Review 

THE .\MSCO RESISTOR HANDBOOK, 
by Zeh Bouck. Published by Amsco 
Products, Inc., New York, N. Y. 6 x 9 
inches, 24 pages, paper covers. Price, $.25. 

The importance of reliable resistors in radio 
reception has stimulated several manufacturers to 
the publication of booklets on the uses of these 
important units. The latest of these is "The Amsco 
Resistor Handbook, which covers the character- 
istics of resistors in general and the metaloid type 
in particular. 

The Amsco Resistor Handbook" bas been pre- 
pared for the manufacturer by Zelt Bouck, and 
contains a wealth of interesting and instructive 
information. An endeavor has been made to tabu- 
late the various data relevant to "B" and "C" 
power -supply design in form readily applicable to 
the requirements of the amateur designer. Progres- 
sive tables have been prepared which enable the 
builder of a socket -power unit to calculate the 
approximate current which his receiver will draw 
from the line power device, the output voltage 
under this load, the resistance of the various 
resistors required to drop this maximum voltage 
to the optimum potentials of the various tubes (R.F., 
detector, etc.) and lastly, the wattage dissipation 
requirements of the chosen resistors. 

Other uses of resistors, such as in stabilization of 
R.F. amplifiers and in resistance- coupled A.F. 
amplifiers, are described in detail. The booklet con- 
tains constructional and operating data on a 
resistance -coupled amplifier designed for use with 
the new high -mu tubes. 

Particular attention has been directed to the 
desirability of "C" power supply; and directions 
have been given for adding this feature to any 
standard "B" power -unit. 

THE MUSICIAN'S PALETTE. published 
by the New York Edison Company, New 
York City. 6 x 9 inches, paper covers. 
Cost free. 
The Musician's Palette is the title of a series of 

musical programs broadcast from station \ \'R NY 
during the Edison Hour, between the dates of 
June 21 and August 23 of this year. This taste- 
fully prepared booklet, of the same name, contains 
the full details of each hour's entertainment, and 
has been distributed in large quantities among 
radio listeners by the New York Edison Company. 
By the time this number of RADIO NEws appears 
the series will be practically completed; but we are 
bringing the booklet to the attention of our readers 
because of the interesting data on music and mu- 
sical instruments that it contains. 

All of the instruments of the modern symphony 
orchestra were presented in the programs, with ex- 
planations of how they are used to produce the 
combined effect which makes orchestral music so 
colorful. In the booklet these explanations are 
given in printed form, and can be read and 
understood by one who has no technical knowledge 
whatsoever of music. They are clearly written, 
and even a casual perusal of them will enable the 
radio listener to appreciate the features and char- 
acteristics that identify different instruments. The 
pages on the violin, viola. violoncello and double 
bass, for instance, brief as they are, cast much 
light on the essential differences between these 
instruments, whose resemblance to each other con- 
fuses people without musical training. 

The booklet starts with a brief history of the 
orchestra, telling of its development from a luxury 
of princes to its eventual widespread enjoyment by 
rich and poor alike. Then follow pages on the 
violin and viola, cello and double -bass. oboe and 
English horn, flute and piccolo, clarinet and bass 
clarinet, bassoon, French horn, trumpet, trombone, 
and percussion instruments. If you enjoy good 
music and would like to learn a little about it, 
without delving into deeply technical works full of 
incomprehensible Latin terms. here is some light 
and painless reading for you. Copies cost nothing; 
simply write to the New York Edison Company and 
you can get one for the asking. 

WAITING FOR TELEVISION 
"One reason why the habit of attending 

church by radio is not apt to become popu- 
lar with certain persons," says a keen ob- 
server, "is that other people will not be able 
to see their new hats. " -David Ferry Kirby. 

POOR RECEPTION 

P-9 

This is Item #26 used as a Plate Power Supply for 
a 204 -A Tube. 

Bulletin 237 lists over 300 other Generators, Motor - 
Generators and Dynamotors for Radio purpose. If 
you haven't your copy, write for it today! 

ELECTRIC SPECIALTY COMPANY 
Mark "ESCO" Trade 

211South Street Stamford, Conn., U. S. A. 
Manufacturers of Motors, Generators, Motor- Generators 

Dynamotors and Rotary Converters, for Radio and Other Purposes 

75.0o WE 
A 

EK 
BUILDING 

RADIO SETS - in your spare time 
Join the Radio Association of America. Learn 
how to build and repair radio sets. The Asso- 
ciation will train you -start you out in busi- 
ness if you wish. Be the radio "doctor" of 
your community. $3 an hour upwards easily 
made. Radio offers you a big money -making 
opportunity right now. 

EARNS $500 IN SPARE HOURS 
"I have at last found myself." writes Lyle Folltek, 

Lansing, Michigan, "I have already made over $500 
building radio sets after working hours." Werner Eich- 
ler. Rochester, N. Y., writes, "I have made over $50 a 
week in my spare time." 

Our members are starting radio stores, increasing their 
salaries. securing better positions, earning big money for 
the most enjoyable kind of spare -time work. 

WHAT A MEMBERSHIP MEANS 
A membership in the Radio Assort at ion of America 

enables you to get into Radio and roadie money from the 
start. 

You're taught how to build and repair all kinds of 
sets. 

You receive the privilege of 
buying parts at wholest le 
prices. You're helped to 
make money. 

JOIN THE ASSOCIATION NOW 
If you're interested in Radio for either pleasure or profit, join the Association without delay, Peens se we 

have a plan whereby your membership may not -need not 
---cost you a cent. Only a limited number of these mem- 
berships are acceptable. Write now for details. Write 
before it's too late. 

This Association has prepared a beautiful hook that 
gi ves figure -farts regarding the profit possibilities of the Radio Industry, the purpose of the Association, and the 
details of the Special Membership Plan. 

MAIL THIS COUPON 
RADIO ASSOCIATION OF AMERICA 

Dept. RN -9 -4513 Ravenswood Ave., Chicago. 
Send me your book and details of your Special Mem- 

bership Plan 
Name 

Address 

City State 

UX POWER TUBES installed in any set 
without rewiring by Na -Aid Adapters 
and Connectoralds. For full information 
write Alden Manufacturing Co., Dept. 
K -32. Springfield, Mass. 

METRODYNE RADIOS 
1928 MODELS 

Completely assembled 6 and 7 tube sets, equipped 
for battery or electric operation. Also a wonderful 
line of 100'1 electric sets. Don't buy any radio 
until you get our 30 days' free trial offer. Write 
today! 

METRO ELECTRIC CO. 
2161 N. California Ave. Dept. D. CHICAGO, ILL. 

ADMIRALTY SUPER -10 
HIGHEST CLASS RECEIVER IN 

THE WORLD 
Write for Information 

NORDEN -HAUCK, Inc. 
Engineers 

Marine Building Philadelphia. Pa. 

She IRGAP 
SOCKET 

í9t ye is that last mile' 
The Improvement Airgaps make will surprise you. 

At Dealer, or direct postpaid 60e each 
AIRGAP PRODUCTS CO. 

56 Clinton Street Newark, N. J. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 
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This graph-picture 
tells the greatest 
radio story ever 
told. Send coupon 
for the complete 
explanation of the 
drtterence between 
noisy air waves 
and static -free 
ground waves. 

.. 

Ohøthcjoy , 
"I get plenty of stations with my Subantenna,j 

SUBMULNI A w/BÌaSUBANTENNA 
on the loud speaker, that I have never been 
able to reach with my outside aerial. It abso- 
lutely cuts down interference to the minimum, 

Cuts static out, too -not just partly 
Out -but ALL Duty 

H.S. M., North Carolina 

And besides that he gets stations with his 
Subantenna that he never could coax out of 
the air with an aerial! Read what Mr. H.S. 
M. of North Carolina thinks of Subantenna, 
in his letter which we have reprinted in 
brackets at the top of this column. He is 
just one of many thousands of fans who are 
enjoying clearer, louder, better long dis- 
tance radio reception since discarding the 
unsightly, static -collecting, up- in- the -air 
type of aerial, and using in its stead, Sub- 
antenna, the new underground antenna. 
Every Night a Good Radio Night 

-Now an Actuality 
Gone is the time when the first warm day 
is the signal for pushing the radio back in 
the corner until cold weather comes again. 
A thing of the past is the disappointment of 
having an evening's radio fun spoiled by an 
unexpected storm or attack of static. In- 
stall a Subantenna and your radio will be 
as dependable as the sunrise. On any night, 
in any season, in any weather you can get 
real "distance," enjoyable clarityand bigger 
usable volume than you ever could before -all you need is a Subantenna. 

What Scientists Found Out 
For years the heads of great laboratories 
have been trying to perfect a means of tun- 

ing static out of radio impulses received 
from the air. And all this time they knew 
not only that the same radio wave which 
travelled thru the air also travelled thru the 
ground, but that the ground is practically 
free from static! Knowing this, a group of 
inventors set out to develop a device by 
which the radio wave could be satisfactorily 
picked up from the ground. Result! Sub- 
antenna- already tested and proved by 
thousands of users -and offered to YOU to 
test on an unconditional, unqualified guar- 
antee basis. Read herewith, a few more of 
the voluntary letters of praise which Sub- 
antenna users have sent in. Then get the 
whole explanation of Subantenna -why the 
ground is almost static -free -why Suban- 
tenna increases the distance -getting capa- 
bilities of practically any set- why it in- 
creases volume and improves selectivity. 
Get this information from your dealer, or 
mail the coupon from this announcement for 
booklet and our free trial offer. Now, read: 

Says its WONDERFUL! 
"After 4 years of testing aerials I at last 
found the master in the Subantenna. The 
first night I used it was a very hot summer 
night. Static was very bad on my outdoor 
aerial. I connected my Subantenna and one 
could hardly believe the results. It was won - 
derful."-F. L. C., Mass. 

Works Fine with "B" Eliminator 
"We have the Subantenna installed and it 
is all you claim it to be. It works fine and 

The New Underground Antenna 
Made by CLOVERLEAF MANUFACTURING CO. 

2717- M CANAL STREET CHICAGO, ILLINOIS L 

we enjoy it very much. We also have i. B 
Battery Eliminator and the two together 
work fine. We would not want to go back on 
the high -in- the -air aerial again as we get s, 
much better reception on Subantenna. "- 
A. J. L., Maine. 

SURPRISED! 
"I received the Subantenna and installed it 
the same night and believe me I was sur- 
prised with the result for I was quite 
suspicious about it. I am well satisfied." - 
R. E. G., Canada. 

FREE TRIAL 
Make This Convincing Test 

Install SUBANTENNA. Leave your old 
aerial up. Select a bad night when DX is 
almost impossible with the ordinary aerial. 
Make a comparison station for station con- 
necting first your aerial, then SUBAN- 
TENNA. If, from stations that are just a 
mess of jumbled noise with the old aerial, 
you don t get reception that rivals local in 
sweetness and clarity the instant you switch 
to SUBANTENNA, this test won't cost you 
even a single penny. Obtain a SUBAN- 
TENNA from your dealer or send coupon 
at once for scientific explanation of 
SUBANTENNA and for particulars of 
GUARANTEE and FREE TRIAL OFFER. 
SEND COUPON NOW! 

CLIP AND MAIL AT ONCE 
r CLOVERLEAF MFG. CO., 

2717- MCanal Street, Chicago, Illinois 
Tell me all about SURANTENNA, your unquali 
fied, unconditional guarantee and your FREE 
TRIAL OFFER. 

Name 

Address- 
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Write for Data Sheet giving 
characteristics of all CeCo Tubes 

Tireless 
Performance 

These gulls fly and fly until we wonder how such stamina can be con- 
tained in so frail an object. 

Just so with CeCo Tubes. A strong combination of frail materials. 
Glass for a covering; hair -like wires for filament; fine spun metal for 
grid. 

But so carefully engineered, so cleverly assembled, so skillfully ex- 
hausted, so thoroughly tested that their durability is astounding to the 
radio operator and fan who judges CeCo performance by ordinary 
standards. 

You expect MORE of CeCo Tubes -and get more. 

A Type for Every Radio Need 
General Purpose Tubes, Special Purpose Tubes, Power Tubes, Filament 
Type Rectifiers, Gas Filled Rectifiers. 

Ask your radio dealer for complete data sheet of CeCo Tubes. 

C. E. Mfg. Co., Inc., Providence, R. I. 

Announcing Our New 

Gas Filled Rectifier 
(NO FILAMENT) 

TYPE D -G 
Maximum Volts -300 Maximum Cur. -$5M -A 

Long Life without decrease in output is assured if these values 
are not exceeded. 
Easy Filtration. Less strain on Filter condensers and smoother 
output with less Hum or Ripple. 
These tubes are tested in a Standard rectifying circuit using 
well designed parts. The unit is connected to a ripple test 
position, and tube checked both by phones and observed on an 
oscillograph, insuring a perfect tube which will give excellent 
results in well designed and constructed units. 

PRICE $5.00 

Makes a Good `°B" Eliminator- BETTER 
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7Tube Set 
Si - le Dial Radio 
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Metrodyne 
( Radio Sets 
2S Are Equipped 

For 

ELECTRIC 
BATTERY or 
ELECTRIC 
operation 

lxrwWwr 

RETAIL PRICE 

Wonderful offer direct from the factory! The world's greatest 
radio! A perfect working, single dial control, 7 tube receiver! And 
just to prove our claims, we will ship it to your home for 30 days' free trial. Test 
it under all conditions. Test it for distance, volume and tonal quality -and if you are not con- 
vinced that it is the best single dial set you ever heard, return it to the factory. We don't want 

your money unless you are completely satisfied. 
Three Year Guarantee 

Metrodyne Super -Seven Radio 
A single dial control, 7 tube, tuned Easiest set to operate. Only one small 
radio frequency set. Tested and approved knob tunes in all stations. The dial is electric - 
by Popular Science Institute of Standards, ally lighted so that you can log stations in the 
Popular Radio Laboratory, Radio News Labors- dark. The volume control regulates the recep- 
tory and by America's leading Radio Engineers. tion from a faint whisper to thunderous volume, 
Designed and built by radio experts. Only the 1.000 to 3,000 miles on loud speaker! The Met - 
highest quality low loss parts are used. Mag- rodyne Super -Seven is a beautiful and efficient 
nificent, two -tone walnut cabinet with beautiful, receiver, and we are so sure that you will be 
gilt metal trimmings. Very newest 1928 model, delighted with it, that we make this liberal 
embodying all the latest refinements. 30 days' free trial offer. You to be the judge. 

BIG PROFITS 
TO AGENTS AND DEALERS 
Our Agents and Dealers make big money 
selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- 
dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days' free trial. Greatest money -making 
opportunity. Send coupon, a letter or a 
postal for our agent's proposition- 

Completely Assembled 
Big Discounts to 

Agents and Dealers 

30 Days' Free Trial 3 Year Guarantee 

Metrodyne Super -Six 
Another triumph in radio. Here's the new 1928 model Metro- 
dyne 6 tube, two dial, long distance tuned radio frequency receiv- 
ing set. Approved by leading radio engineers of America. Highest 
grade low loss parts, completely assembled in a beautiful walnut 
cabinet. Easy to operate. Dials easily logged. Tune in your fav- 
orite station on same dial readings every time - no guessing. 

Mr. Howard, of Chicago, said: "While five Chicago broadcasting sta- 
tions were on the air I timed in seventeen out -of -town stations, including 
New York and San Francisco, on my loud speaker horn, very loud and 
clear, as though they were all in Chicago." 
We are one of the pioneers of radio. The success of Metrodyne sets 
is due to our liberal 30 days' free trial offer, which gives you the 
opportunity of trying before buying. Thousands of Metrodynes 
have been bought on our liberal free trial basis. 

METRO ELECTRIC 
2161 -71 N. California Ave. Dept. I 

MAIL THIS Mr COUPON 
or send a postal or letter. Get our 
proposition before buying a radio. 
Deal direct with manufacturer - 
SAVE MONEY-WRITE NOW! 

COMPANY 
Chicago, Illinois 

MAIL COUPON BELOW 
Let us send you proof of Metrodyne quality -our 

30 days' free trial offer and 3 year g tee 
Mrs. Wm. LeffIngwell, Westfield, N. J., writes: "The Met- 
rodyne Radio I bought of you is a wow I This is as good as 
any $225 machine I have ever seen." 
N. M. Greene Maywood, III., writes: "My time is up 
and the Metrodyne works fine. I got Havana. Cuba, Oak- 
land, Calif., Denver, Colo., Toronto, Canada, all on the 
loud speaker." 
J. W. Woods, Leadville, Colo., writes: "Received the 7- 
tube Metrodyne in fine condition. Had it up and working 
same day received. Was soon listening to Los Angeles. San 
Diego, Oakland and other California points; also St. Louis, 
Kansas City and other east and south stations -all coming 
in fine. Am more than pleased. Sure enjoying it." 
We will send you hundreds of similar letters from 
owners who acclaim the Metrodyne as the greatest 
radio set in the world. A postal, letter or the coupon 
brings complete information, testimonials, wholesale 
prices, and our liberal 30 days' free trial oiler. 

II METRO ELECTRIC COMPANY 
2161 -71 N. California Ave., Dept. I 
Chicago, Illinois 
Gentlemen: 

Send me full particulars about Metrodyne 6 tube 
and 7 tube sets and your 3odays'lreetrIalcoffer. 

Name__ - -- 
Address------------- - -- - -- 

If you are interested in AGEN- T'S prop- 
osition, place an "X" in the square a+ 
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