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The trade mark G8 
is the guarantee of 
these quality tubes. 
Hach tube is built to 
most rigid specifica- 
tions. 

Tubes for Every Requirement 
Vacuum tubes are used for two distinct individual purposes in a re- 

ceiving set -as DETECTORS and as AMPLIFIERS. The qualifica- 

tions of a tube for these two uses are so different that for maximum 

efficiency tubes of entirely different design must be used. 

This point was one of the chief considerations of the research engi- 

neers who designed Cunningham tubes in the great laboratories of the 

General Electric Company. After years of research and experimental 

work, the Cunningham C -300, a SUPER -SENSITIVE DETECTOR, 

the Cunningham C -301, a DISTORTIONLESS AMPLIFIER, and 

the Cunningham C -301A, a LOW FILAMENT CURRENT AMPLI- 

FIER, were developed. These three tubes, now nationally recognized 

as standards for all types of receiving sets, are responsible for the 

highly perfected results obtainable in radio phone reception. 

TYPE C -300 
Super - Sensitive 

DETECTOR 
$500 

Patent Notice - Cunningham tubes 
are covered by 

patents dated 11 -7 -05, 115 -07, 2-18-08 and 
others issued and pending. Licensed for ama- 
teur, experimental and entertainment use in 
radio communication. Any other use will be 
an infringement. 

fJ 
Home Office: 
248 First Street 
San Francisco, Calif. 

TYPE C -301A 
Vi Amp. Fil- Current 

Amplifier and Detector 

$650 

Eastern Representative: 
154 West Lake St. 
Chicat o, Illinois 
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A. H. GREBE & CO., -Inc. 
TN Richmond Hill, N. Y. 

Western Branch 
451 East 3rd Street, Los Angeles, Cal. 

licensed under Armstrong 
U. S. Per. No. I l 13149 

Write for 
"Musings of 

Dr. Mu." 
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THE HALL OF FAME 
Will There Be A Niche For You? 

NO man knows what is in store for him. Men now famous in business 
and scientific worlds were obscure only yesterday. Men today unknown 

may leave their names in the HALL OF FAME. Great discoveries have 
been born over night -marvelous scientific deeds sometimes were the re- 
sults of decades of labor, other times the outcome of a scant week's 
research. Truly, no man can tell what the future holds for him. But it is 
within the power of each and everyone of us to control our own destinies, 
by self - training and diligent study to fit ourselves to render a lasting ser- 
vice to the world -a service that will bring reward, perhaps in fame, per- 
haps in riches. You control your own future. 

Great Growth of Chemistry 
What It Means to YOU 

It is the growth of chemistry that has made the past century the most 
wonderful period in man's history. In a few years the chemist has changed 
the industrial customs of the world. In a little more than one century he 
has advanced civilization by ten centuries. Do you know you can learn 
chemistry at home in your leisure hours ? You cars- hundreds of others 
are learning now! 

Dr. T. O'Conor Sloane 
Will Teach You Chemistry 

in Your Own Home 
The Chemical Institute of New 

York, of which Dr. T. O'Conor 
Sloane is Educational Director, was 
founded to fill the need of ambi- 
tious, far -sighted men who realize 
and recognize the splendid future 
chemistry offers them, but who 
cannot spare the time nor the 
money to attend college. Dr. 
Sloane, a foremost authority on 
chemistry, will teach you and will 
give you any individual help you 
may require. He will personally go 
over your papers. correct them, 
point out your faults, and place you 
on the path which bears foot -prints 
of many who have trod it on to the 
HALL OF FAME. 

Experimental Equipment 
Furnished to Every Student 

We give to every student without additional charge 
this chemical equipment, including forty -two pieces 
of laboratory apparatus and supplies, and seventeen 
different chemicals and reagents. These comprise 
the apparatus and chemicals uewd 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. Full particulars about this special fea- 
ture of our course are contained in our free book, 
"Opportunities for Chemists." 

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 monthly 
payments -so small that you won't 
feel them. The cost of our course 
is very low, and includes every- 
thing, even the Experimental Equip- 
ment -there are no extras to buy 
with our course. Our plan of 
monthly payments places a chemical 
education within the reach of 
everyone. 

Chemical Institute of New York, Inc. 
Home Extension Divisions 5 140-R Liberty Street, New York City 

Industries Need 
Chemists- 

Pay Them Good Salaries 
Industrial plants of all kinds have 

awakened to the need of skilled, trained 
chemists. Good salaries are paid them. 
There is no reason why you, too, cannot 
join this small army of trained men who 
are reaping material benefits from their 
knowledge that guards and advances 
civilization! 

-and Special 
30-Day Offer! 

Besides furnishing the student with his Ex- 
perimental Equipment, we are making 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 Chemists." Send the coupon 
right now while it is fresh in your mind. Or 
just write your name and address on a postal and 
mail it to us. But whatever you do, act today. 
Signing the coupon may prove the most important 
event in your life -mail it at once and let our 
book give you the facts. 

Act Now! 
CHEMICAL INSTITUTE OF NEW YORK 
Home Extension Division 5 
140.1 Liberty St., New York City 

Please send me at once without any obliga- 
tion on my part, your free Book, "Opportuni- 
ties for Chemists," and full particulars about 
the Experimental Equipment given to every 
student. Also tell me about your plan of pay- 
ment and special 30 -day offer. 

NAME 

ADDRESS 

CITY 

STATE .ïi,á.b-910_ 
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Crosley Model VIII 
A recent Crosey achievement. A three tube 
set that stands in a class by itself. Price, 
without tubes, batteries or phones ...$48.00 

qpSlEr 

Ö.=... 

Crosley Model VI 
An instrument that has taken the country 
by storm. Its efficiency, in comparison to 
its cost, cannot be equaled. Price, without 
tubes, batteries or phones $28.00 

CROSLEY PARTS 
We also manufacture a complete line of 
parts each one of which is guaranteed to 
perform perfectly. Among these are : 

Crosley Variable Condensers, Radio Fre- 
quency Amplifying Tuner, Sheltran Trans. 
former, Cabinets, Vacuum Tube Socket, 
Rheostat, Vacuum Tube Adapter, Knob 
and Dial, Vario Coupler, Crystal Detector 
Stand, etc. 

Write for Complete Catalog. 

m,.1mu''`i' °`O' 4 tube 
12adio 

kquencj Set 
The hit of the radio world. Not until you have listened 

in on a Crosley Model X can you appreciate the wonders of 
radio. Every day letters are received from satisfied customers 
telling of far distant stations clearly and distinctly heard. 

The Crosley Model X offers you by far the greatest 
value on the radio market today. It is a four tube set, con- 
sisting of one stage of tuned radio frequency, detector and 
two stages of audio frequency amplification. It is very easy 
to tune and eliminates static and local interference to a re- 
markable degree. Because of its simplicity anyone may 
quickly tune in the desired broadcasting station to maximum 
volume. 

Listen in on a Crosley Model X and you will have no other. 

We invite correspondence from high grade dealers con- 
cerning their handling these self -selling instruments. 

For Sale By Good Dealers Everywhere, 

CROSLEY MANUFACTURING COMPANY 
Better - Cost Less Radio 

522 ALFRED STREET CINCINNATI, OHIO 
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ROSLEYoro d el V C 
Set 

Licensed .. _ . 
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There is no other one -tube set being manufactured today 
that will give better results than produced by the Crosley 
Model Vc Regenerative Radio Receiver. The proud 
owner of one of these instruments can bring in any pow- 
erful station in the United States. Stations more than 
1000 miles away are being copied regularly on this set. 
Equal in every respect to the guaranteed performance 
of this instrument are its finish and appearance. 

It is made in two models as follows: 

Model Vd With overhanging lid, 
panel engraved, without 
tubes, batteries or phones 

Model Vc With regular new style 
Adam Brown Mahogany 
cabinet, panel engraved. 

Tuner 2 Stage 
Detector Amplifier 

Price $19 $17 

Price $20 $18 

Compare these prices with any set on the market. 

The cabinets of both models are arranged so that the now 
popular 1% volt tubes may be used if desired. The trade 
name " Crosley" is used by permission of the Crosley 
Manufacturing Company. 

For Sale By Good Dealers Everywhere 

The Model Vc, pictured above, is 
only one of many regenerative re- 
ceivers made by The Precision 
Equipment Co., which have proven 
so tremendously popular. 

We also offer a complete line of 
parts. 

Wide -awake dealers will find it 
to their advantage to get in touch 
with us concerning the handling of 
this popular line. 

THE PRECISION EQUIPMENT CO. 
Towel Crosley it: President 

522 GILBERT AVENUE CINCINNATI, OHIO 
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Radio Receiving Sets and Parts 

Complete Set consisting of Coupled Circuit Tuner, Detector Unit and s -stage 
Amplifier. Other sets shown in circular. 

Mounted Variometer 

Mounted Variocoupler 

Type tI Tuner 

ATWATER KENT Receiving Sets 
and Parts are built with the most 

particular care. From the moulding 
of the condensite forms and winding 
of the various coils, through the 
assembling and finishing of the units 
to the final mounting and wiring, every 
step is subjected to the most rigid in- 
spection. It must be "just so." This 
is the reason why ATWATER KENT 
radio equipment has that " different" 
look that makes it instantly noticeable 
in any surrounding. 

Atwater Kent products sell on appearance. 

r 

Standard Tube Detector 
Unit t'h -Volt Tube Detector Unit i -stage Amplifier 

Detector t -stage Amplifier 
A similar'unit is furnished 

in a 2 -stage Amplifier 

ATWATER KENT, MANUFACTURING COMPANY, PHIL ADELPHIA, U. S. A. 
Radio Department 4943 SI ENTON AVE. Correspondence Solicited 
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AFwAFJK KENT 
Radio Receiving Sets and Parts 

Complete Set consisting of Type it Tuner, one stage of Radio Frequency Amplification, 
and Detector a -stage Audio Frequency Amplifier. 

UT appearance is not the only 
feature that is watched. Even 

though the factory is pushed to its 
utmost capacity by the extraordinary 
demand for ATWATER KENT sets and 
parts, every unit is carefully tested to 
make certain that its performance is 

right. By this means, the radio fan 
is sure of getting a part or set that is 

not only strikingly handsome in ap- 
pearance, but works perfectly, and 
gives the utmost satisfaction. 

They stay sold on quality of performance. 

Detector s -stage Amplifier Table Potentiometer Panel Potentiometer 

R. F. Transformer 

sto t A.F.TransformerTypeL 

Standard Vac. Tube Unit 

ty, -Volt Tube Socket 

ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, U. S. A. 
Radio Department 4943 STENTON AVE. Correspondence Solicited 

1929 

E 
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Insulation Nickel Contact Points Spacers for 
is Formica Silver are 99% Pure Use on Panels 
Sheet Contact Coin Silver of Varying 

Springs Thicknesses 

x'1111117:111111 IIIIIIIIIII 
Electric Brass Hex gon 
Frame, Triple Nickel Headed 
Plated and Hand Buffed Sleeve 

Over one million Frost Jacks in use 
THERE can be but one reason for the almost universal adoption of 

Frost -Radio Jacks by the discriminating builders of receiving sets 
all over the United States. 

That reason is Highest Quality. 
Last year more than one million Frost Jacks were purchased for use by 
manufacturers and amateurs. 
Study the illustration in the oval. It makes clear the seven big features 
of Frost Jacks. 
Your dealer will tell you that Frost Jacks are the most compact jacks 
made, as well as the highest in quality. See him today about Frost Jacks 
for your set. 

r 
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A new Frost Radio Jac -Box will complete 
your present receiving set 

Every owner of a radio receiving set will see at a glance the tremendous 
advantage of the NEW Frost Jac -Box. It quadruples the jack capacity 
of any receiving set. Enables four pairs of fones to be used at one time, 
or three pairs and a loud. speaker. Loud speaker may be tuned in with- 
out disconnecting fones. 
Thousands of these handy Jac -Boxes have been sold since we introduced 
it a month ago. Handsomely made of polished oak, with formica panels 
and hand buffed nickel plated metal parts. Sold separately, or with cord, 
or complete with cord and plug. Price : $2.25 to $3.00. Order a Frost 
Jac -Box from your dealer today. 

AKE STREET, CHICAGO, I 

1 
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Licensed under Armstrong U. S. Patent No. 1,113,149 manufactured by Oard Radio Laboratories, Stockton, California, Attontic.Pacific Radio Supplies Co., Sole Agents. 

You are losing a vast amount of radio enjoyment every day you are without Type /1R -10 Long Distance Regenerative Receiver and Two -stage ilmplifier. It brings in distant programs, too. The reception of music and speech a thousand miles and beyond 
is considered not at all extraordinary by owners of this marvel- 
ous set. 
It is simple, beautiful, sturdy, and efficient -a complete set of the most practical type with the latest accepted improvements. 
And so compact -with WD11 ( "Peanut ") tubes there is room for both A and B batteries inside the cabinet, and only two ex- ternal outlets are required, one for ground, and one for antenna. But standard tubes can be used if preferred. Individual rheo- stats provided for each tube. Polished Bakelite panels and dials. Genuine quarter -sawed oak cabinet. Wave length range 175 to 650 meters. 
The low price only possible because of quantity production and organized facilities of manufacturer, who is one of the oldest 
in radio. 
Don't delay. For several months the demand for AR -10's will probably exceed the number that can be produced. Mail the coupon NOW! 

:o; ;: i vo o o 11 

regenerative 
receiver with 
two, -stage 
amplifier- 

Atlantic -Pacific 
Radio Supplies Company 

648 Mission St., San Francisco, Cal. 
MANUFACTURERS' REPRESENTATIVES 

Cutler- Hammer Mfg. Co Rheostats & Potentiometers 
Alden- Napier Co. Sockets & Dials Carter Radio Co. Telephone Plugs & Jacks 
Dayton Fan & Motor Co.....Variometers & Variocouplers 
A -P Quality Line Transformers, Condensers, etc. 
Oard Radio Laboratories Oard Phantom Receptor 

JOBBERS and DEALERS invited to stock these 
limes. 

Construction and performance 
FULLY GUARANTEED 

MAIL MAIL THIS COUPON 
Atlantic -Pacific Radio Supplies Co. 

648 Mission Street, San Francisco, Cal. 
I Gentlemen:- Without cost or obligation, 

please mail me folder giving full informa- 

1 

tion on your Type AR -10 Regenerative 
Receiver and Two -stage Amplifier. 

NAME 

I ADDRESS 

CITY STATE 
My favorite radio dealer is 

NAME 

ADDRESS 

L CITY STATE 
Ism ma= ®Cmaasiais mama ®® mama mama omama/ 
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The Radió Experimenter 
THERE are two classes of radio amateurs, generally 

speaking ; the amateur who has his sending and re- 
ceiving outfit, which he uses for routine work, such 
as transmitting messages, etc., and the amateur who 

is continually in search for better Radio. The Radio Ex- 
perimenter may not be an amateur at all, and may not even 
as yet have reached the "dyed -in -the- wool" stage. He usu- 
ally starts in with a crystal set, and after he has mastered 
its intricacies, he begins soaring to the higher radio levels: 
A surprising number of the new crop of radio experiment- 
ers seem to stick, right now, to their crystal outfits, and some 
remarkable results are reported. Many amateurs who have 
constructed high -grade crystal sets, and who have done 
away with the usual dead -end losses, having substituted 
basket weave or spider web coils for tuning coils, report 
remarkable results from such sets. Ranges of from 100 to 
500 miles, as a regular per_ formance, are not unusual. This 
is surprising because the average crystal set probably does 
not have a range greater than about 25 miles when re- 
ceiving broadcast programs. The modern radio experi- 
menter, "however, seems to be able to do much better, for by 
doing away with the usual losses he is able to concentrate 
all the incoming energy in such a manner as to conserve 
it and bring in the sounds where in other sets they would 
be lost. 

When we stop to consider that the crystal is one of the 
best rectifiers that we have today, and that there is no dis- 
tortion whatsoever in the received sounds, there is no won- 
der that the crystal still holds a great fascination for the 
radio experimenter. Indeed, as time goes on, crystal recep- 
tion seems to be becoming more popular than ever. 

That the crystal is coming back may best be proven by 
the fact that one of our largest radio manufacturers is now 
equipping his Reflex Circuit sets with a crystal detector, 
because he has found that the addition of the latter makes 
for quality that cannot be had with the vacuum tube alone. 

While we are talking about the Reflex Circuit, it might 
be well to point out that a tremendous amount of work re- 
mains to be done by radio experimenters along these lines. 
One thing is certain ; a single vacuum tube and a crystal 
detector form an ideal team, as far as good reception is con- 
cerned. We urge all experimenters to work along these 
lines, particularly now that we have the dry -cell tube. The 
Reflex Circuit will rapidly come to the front, because by its 
means we shall have an ideal portable set. With a single 
tube and one crystal detector it is possible, even on a 2 -foot 
loop, to bring in local stations on a loud speaker, a thing 
that was not possible a few months ago. The price of the 
parts for the Reflex is quite low, and unless something bet- 
ter comes along. the Reflex may yet prove to be to the Radio 
industry what the Ford car is to the auto trade. 

While, of course, we have the Armstrong Regenerative 
Circuits, radio experimenters have found them difficult to 
operate as yet, and even today it takes an expert to oper- 
ate such sets. This is not the case with the Reflex Cir- 
cuits, which may be attempted by anyone with a fair knowl- 
edge of Radio. 

Then, we have the Reinartz Circuit, which is also very 
popular at the present time, and which, too, has the great 
advantage of not having too many fussy adjustments. The 
Reinartz Circuit uses a special form . of spider web coil, 
which has been found to be most efficient. 

As a matter of fact, the popularity of the various spider 
web coils is not due to the fact that their price is low and 
that they do not take up much room, but because of their 
very high efficiency. 

We make the prediction that such spider web or basket - 
weave coils will be used by radio experimenters almost ex- 
clusively before many months have passed. 

But when it comes to long- distance reception, we must 
turn to radio frequency amplification. There still seems to 
be much confusion as to what radio frequency really is, 
and what it means. If the radio amateur and experimenter 
will think of radio frequency as distance, and audio fre- 
quency as sound volume, he will no longer be puzzled. Two 
and three stages of radio frequency amplification are corn- 
ing more and more to the front, when long distance recep- 
tion is desired. 

As a rule, radio frequency reception is preferred to re- 
generation, because the adjustments are not so difficult and 
there is not so much distortion, although, perhaps, it costs 
more to build a radio frequency amplifie than a regenera- 
tive set. 

Much original research work has yet to be done with 
radio frequency systems employing a crystal somewhere in 
the hook -up. Very little has been accomplished along these 
lines, although the possibilities seem alluring. 

Finally, the radio experimenter should bend all his energy 
towards perfecting his set in such a manner that an aerial 
is no longer required. Except for sending purposes, and 
particularly in cities, the days of the aerial have been num- 
bered. There is no doubt that within the next five years the 
unsightly aerial will have disappeared entirely. With mod- 
ern radio it is no longer necessary, and the sooner all re- 
ceiving aerials come down, the better. Even for sending 
purposes the loop is sure to come into use more and more, 
and it will be found shortly that if you have a large indoor 
loop, and providing you are not located within a steel build- 
ing. the amateur will be in a position to transmit better than 
he can with his outdoor aerial now. 
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The Ears of the Fleet 
By CHARLES F. CARTY 

Radio News for May, 1923 

THIS is a phrase often 
used to indicate the 
work of the torpedo - 
boat destroyer. The de- 
stroyer is to the fleet 

of battleships as the Cavalry 
is to the main body of troops 
of the army. The commander - 
in -chief of a battle fleet must 
rely to a great extent for his 
information upon the trim lit- 
tle steel destroyer, and for 
this reason the destroyer is 
outfitted with all that science 
can suggest to make her an 
efficient scout. Sensitive radio 
apparatus, the gyro- compass, 
powerful searchlights, high - 
powered steam turbines that 
drive the slim, stream -line 
craft through the water at 
the speed of an express train, 
and many other inventions of 
science have earned for the 
American destroyer the title "Greyhound 
of the Ocean." As a very important part 
of the work of the destroyer depends 
to a great extent upon reliable commu- 
nication, the radio apparatus is of the 
kind which insures the highest efficiency. 

The main transmitter is the Navy 
Standard, 5 -k.w., a transmitter that can 
easily vie in power with the average 
shore station, and often carries on reli- 
able communication for distances in 
excess of 2,000 miles. Two audion re- 
ceivers are supplied, one with a range 
of 50,000 to 60,000 meters, the other 
covering anything up to 25,000 meters, 
but working best on the longer waves. 
A two -stage audio -frequency amplifier 
may he used with either receiver by 
throwing a switch. Filament current is 
supplied by either of two Edison bat- 
teries. While one battery is in use, the 
other may be charged and in this way 
uninterrupted watch may be kept. A 
wireless telephone for use over short dis- 
tances up to 25 miles is an important 
adjunct. This radiophone is a complete 
unit containing its own receiver and a 
power amplifier generally connected to 
a loud speaker on the bridge. By the 
use of this loud speaker or an auxiliary 
pair of head phones connected to a re- 
mote control station on the bridge, the 
commander of the destroyer may carry 
on a conversation with another destroyer 
which he can see rising and falling on 
the waves several miles away. The auxil- 
iary radio room is located in the after 
part of the ship. This room contains 
a radio compass, upon which very accu- 

On the Left Fig. 1 Shows the Radio Room Aboard a Destroyer. Here are 
Seen the Various' Receiving Sets, a Radiophone Transmitter and in Fig. 2 
the Upper Right Hand Photograph, the Five K.W. Spark Transmitter 
Which is Used for Handling the Bulk' of the Traffic. Fig. 3 Below Shows 

How Messages are Received Directly on the "Mill." 

rate bearings may be obtained within a 
radius of several hundred miles. There 
is also an additional receiver with two - 
stage audio frequency amplifier attached 
in this room. In addition to this there 
is a 4 -k.w. emergency transmitter with 
a storage battery source of power. The 
destroyer carries four antennae, one each 
for the radiophone, radio compass, emer- 
gency transmitter, and main sending and 
receiving sets. 

Fig. 1 is a view of the radio room 
aboard a destroyer. Prominent in this 
picture is the radiophone set. In the 
upper left -hand corner is the power 
panel, and directly beneath it is the 
power amplifier upon the front of which 
is mounted a rack which holds the trans- 
mitter mouthpiece. When talking, this 
mouthpiece is held by its handle close 
to the mouth like an ordinary telephone, 
the only difference being that one must 
hold a small button on the side of the 
handle depressed while talking and re- 
leased when listening. The next piece 
of apparatus on the right is the main 
panel of the radiophone. In the corner 
are the two main receivers, upon one of 
which are mounted an ultra -audion con- 
trol panel for use in conjunction with 
the long -wave receiver, and a two -step 
amplifier. Fig. 2 is a fuller view show- 
ing a portion of the Navy 5 -k.w. trans- 
mitter. At the extreme right of the pic- 
ture is the antenna transfer switch, and 
to the left of it are two sending keys; 
one main key for handling the juice di- 
rect, and the other an ordinary Morse 
key for controlling either of two heavy 

relay keys which are used in 
working on high power. Fig. 
3 shows the radio room of 
another destroyer in which 
the apparatus is arranged 
somewhat differently. T h e 
"mill" is set conveniently in 
the desk beneath the desk 
lamp. The operator is in the 
act of adjusting the short- 
wave receiver, which is of the 
type often referred to as 
"SE 1420 " -a very efficient 
little receiver, and very highly 
thought of by Navy and com- 
mercial men alike. The knob 
of the Morse relay control 
key appears protruding above 
the operator's right arm, 
which position was found to 
be a very convenient one for 
it. Behind the handle of the 
antenna transfer switch may 
be seen a low resistance 

"pilot lamp," which is in series with the 
motor field. The pilot lamp is necessary 
due to the fact that the motor is remotely 
controlled. When the motor is running 
this pilot lamp is lit up, and this elimi- 
nates the possibility of letting the motor 
run through error. Sunk level with the 
surface of the desk may be seen a piece 
of plate glass beneath which are data. 
signals, etc., for ready reference. It will 
be seen that there is nearly everything 
aboard one of these vessels that the 
heart of a radioman could desire, and 
thus there is every incentive to give an 
efficient radio service. 

Although the work of the destroyer in 
time of war is directly connected with 
the fleet, in time of peace a variety of 
work is cut out for her. Due to their 
efficient radio apparatus, the destroyers 
are often stationed in European waters, 
particularly in the Near East, for the 
purpose of facilitating communications 
of the various diplomatic representatives, 
the Near East Relief, etc., and also for 
the purpose of handling commercial traffic 
for American commercial interests such 
as the Standard Oil Company, Ameri- 
can Foreign Trade Corporation, Shipping 
Board, American Tobacco Companies in 
Turkey, etc., etc. It will thus be seen 
that a radio operator aboard a destroyer 
often has unusual opportunities for 
travel. The author in this manner visited 
many places of interest, including Con- 
stantinople, Athens, Jerusalem, Cairo, 
Sebastopol, Russia, Arabia, India, China, 
Honolulu. etc. 

(Continued on page 2024) 
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Radio Proves A Boon To Farmers 
IF there is anyone in this world who still 

scoffs at radio, saying that it has no prac- 
tical value and that it is useful only as a 

plaything for boys, here is the evidence with 
which you can squelch him for all time. 

A few weeks ago the United States De- 
partment of Agriculture set out to learn in 
a concrete way how widely the market re- 
ports broadcast by radio were being received 
and put to practical use. The Department 
knew, in a general way, that farmers and 
other agricultural interests were getting the 
reports daily but it had no specific infor- 
mation on the subject. 

The 90 or more radio stations that now 
broadcast agricultural news over the country 
were asked to send out the following para- 
graph: 

If you are interested in these market re- 
ports Uncle Sam wants to know about it. 

Write direct to the Radio News Service, 
Bureau of Agricultural Economics, United 
States Depart- 
ment of Agri- 
culture, Wash- 
ington, D. C., 
and tell them 
the use you 
make of the re- 
ports. Also 
make sugges- 
tions regarding 
the market news 
service if you 
have any -write 
today. The fu- 
ture of market 
reports by radio 
depends upon 
your interest in 
them." 

At first only 
meager response 
was made to 
the inquiry, and 
J. C. Gilbert, 
in charge of 
the Depart- 
ment's radio 
work, felt some- 
what discour- 
aged. Then let- 
ters from nov- 
ices all over the 
country began 
to pour in. As this is written, more than 
400 replies have been received and the flow 
of mail continues heavy. 

The replies abundantly prove the hold that 
radio has taken on the rural population of 
the country. Nearly one -third the number 
of letters received are from farmers, one 
fourth from flour mills and grain elevators, 
and the remainder from banks, miscellaneous 
firms and individuals, co- operative market- 
ing organizations, newspapers, rural tele- 
phone companies, and farm bureau organiza- 
tions. The chief note struck in this corres- 
pondence is one of alarm at the prospect of 
discontinuance of the service. The corres- 
pondents are one in acclaiming the practical 
value of the work, stating that it is one of 
the most progressive steps yet made in the 
promotion of American agriculture. 

Farmers removed from local centers, with- 
out telephone service, and who usually re- 
ceive mail two to four days late, were par- 
ticularly loud in their praise. One agri- 
culturist wrote : 

"We 'hill billies' out in the 'sticks' look 
upon radio as a blessing direct from God. I 

am on a farm 100 miles northwest of St. 
Louis, and 15 miles from the nearest rail- 
road station. We have dirt roads, and six 
months out of the year a trip to the rail - 
road station is a sixteen -hour job. We have 

By J. FARRELL 
been using a home -made crystal set for re- 
ceiving the radio news and we feel that we 
could hardly get along any more without 
these reports. We have not had service at 
our church since August, 1921, and we listen 
in to a good sermon or two on Sundays. We 
farmers are all going broke anyway, but we 
would like to have our radio to 'sorter ease 
the pain'." 

At the risk of making this article read 
like a patent medicine advertisement, the fol- 
lowing excerpts from some of the letters 
are given. 

"The market reports come 24 hours ahead 
of the daily newspapers, and give the farmer 
a chance to know the value of his products, 
thus permitting him to be equally informed 
with traders and shippers who have obtained 
their reports by telegraph, and enabling him 
to take advantage of any sudden turn in the 
market." 

"Farmers in this territory are equipped 

1935 

to this service principally because it educates 
the farmer, but in the long run it is to every- 
one's advantage. The same thing was said 
when rural mail delivery was inaugurated. 
Radio means that the seller will get a fair 
price for his commodities." 

"In the busy season when grain is moving, 
the radio reports save me from $10 to $20 
in half a day. There are some 20 or 25 
receiving sets in this immediate vicinity." 

And so on, ad infinitum. 
In later day agriculture it is the generally 

accepted view that one of the reasons why 
farmers get low prices for their crops is 
their lack of market information. News- 
papers reporting the markets arrive on the 
farm several days late, and the farmers can- 
not afford the expense of special telegraph 
reports. On the other hand, the men who 
buy the crops are informed up to the min- 
ute on prices and have the upper hand in 
market trades. The result is low prices to 

the producer 
and relatively 
high prices to 
the consumer. 

The economic 
work of the 
United States 
Department of 
Agriculture was 
recently re- 
organized t o 
bring the busi- 
ness facts of 
agriculture clos- 
er to the farm- 
er, and the ex- 
tension of its 
radio news serv- 
ice has been 
cited as one of 
the leading ac- 
complishme n t s 
of the Depart- 
ment during the 
past year. Con- 
gress has en- 
dorsed this view 
in recent appro- 
priation bills 
providing f o r 
extension of the 
Departm e n t ' s 
market news 

service all over the country. This will en- 
able broadcasting stations everywhere 
throughout the land to keep in close touch 
with the Department's branch offices, and re- 
ceive quickly for broadcasting purposes the 
market facts developed in the leading pro- 
duce and live -stock markets. 

More than 90 stations, both telegraph and 
telephone, now broadcast market news by 
radio and with the contemplated additions 
to the service, farmers will be able to get 
radio reports wherever they may be located. 

In the early days of radio telephony farm- 
ers were slow to take up the radio idea and 
depended largely upon town organizations 
such as banks and merchants to receive and 
relay the market news by wired telephone. 
But in more than half the letters received 
by the Department the writers state that 
many farmers in their immediate territory 
now have their own radio sets, and that many 
other farmers are planning to make instal- 
lations. Indubitably, farmers and other rural 
folks are sold on radio. 

One -third the total population of the Uni- 
ted States lives on farms ; combined with the 
number of people in villages and small towns, 
the rural population is estimated at more 
than half the total population. Here is a 
fruitful field for radio expansion. 

This is a Picture of Typical Farm Life. The Whole Family Has Gathered to Listen to the Radio, Which Means 
More to These People Than Can Be Imagined by Sophisticated City Folk. Radio Probably Plays Its Greatest 

Part in Farm Life. 

with up -to -date radio apparatus and know 
before they crank up the old Lizzie to take 
their stuff to market just how much they 
will receive for their butter and eggs." 

"For the sake of Mike don't stop it. Paid 
$200 for set." 

"We now get the markets 24 to 36 hours 
sooner than by newspapers." 

"Radio is a great thing for the farmer, 
as he can learn as much about the market as 
the speculator." 

"By receiving prices each day we know 
better just when to ship to meet a good mar- 
ket." 

"Our stock buyers used to get the market 
report from their commission houses in the 
morning, and then come around later in the 
day and trade us out of our stuff. That day 
is past, if you stay with us." 

"The service is almost as beneficial as hav- 
ing a member of our company on the floor of 
the grain exchange every day. Before radio, 
it was necessary to use long distance tele- 
phone or telegraph to get daily market news. 
This was expensive and frequently unsatis- 
factory. The radio service is a boon to 
thousands of small mills, elevators, grain 
dealers and shippers." 

"Nearly 500 farmers make direct use of 
our radio service." 

"There may be firms that arc antagonistic 
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Further Peculiarities of Wave Transmission 
WAVES are transmitted by a com- 

bination of momentum and elastic 
recoil; and, in order to convey 
them, the medium must have the 
two corresponding properties, viz., 

something corresponding to inertia or mas- 
siveness and something corresponding to 
elasticity. There is a displacement from the 
mean position, with a tendency to spring 
back, this displacement being either material 
or electric, according to circumstances; and 
there is a rushing past the mean position 
with a momentum which overshoots the 
mark, and carries the particles into a 
region of recoil, propelling them against 
the electric force, which in due course 
drives them back again. It is the elastic 
force which generates the momentum; 
and it is the momentum which piles up 
an opposite elastic force. It is by the 
interaction of these two properties that 
oscillations are maintained and it is by 
possession of these two properties that 
the medium is able to pick up the oscilla- 
tions and transmit waves. 

In the case of mechanical 
waves the momentum is straight- 
forward mechanical momentum, 
due to the inertia of matter ; in 
electric waves the momentum is 
magnetic momentum, and is due 
to the inertia of ether, just as 
the elastic recoil is due to the 
electrical rigidity or elasticity 
of ether -the term "rigidity" be- 
ing a technical or quantitative 
one, not at all implying infinite 
rigidity. 

The reaction of the two prop- 
erties is easy enough to follow 
in the oscillator, or source of 
the waves, where the two are 
in different phases. It is rather 
less easy to follow in the wave itself, where 
they are both in the same phase. But it 
may help if we consider the simplest 
case, viz., that of sound. As the wave 
advances, the particles are simultaneously 
thrown forward and nearer together, so 
as to make a condensation. If at the 
maximum condensation they came to 
rest, they would rebound, and the wave 
would go backwards. That is exactly 
what happens when sound encounters a 
wall or other obstacle and is reflected, 
giving rise to what are called "stationary 
waves," with nodes and loops in definite 
places. But in a progressive wave the 
particles are thrown forward into the 
condensation, and the condensation moves 
on by reason of the momentum of the 
particles, and so continually advances 
into new regions, spreading the disturb- 
ance at a steady advancing pace. The 
particles ultimately come to rest, and go 
back again; but when they do that the 
rarefaction is beginning. And so this 
rarefaction, or pull on the medium, travels 
forward likewise; though it requires a 
little more effort to follow the details of 
the advancing rarefaction, as compared 
with the more easily grasped details of 
an advancing condensation; since in a 
rarefaction the particles of the medium 
are moving in a direction opposite to 
that of the advancing wave -which at 
first seems a little confusing. 

To follow out the details in the electro- 
magnetic case is less easy, because we 
are less familiar with the intimate nature 
of electricity and magnetism. We know 
that magnetism is the result of an elec- 
tric current (or rather that the two are 
different names for the same thing), and 
that it simulates mechanical inertia and 
momentum. We also know that electric 

By SIR OLIVER LODGE 
displacement is another name for elec- 
tric charge, and that it simulates an 
elastic spring -back, which is demon- 
strated by an electric discharge. The 
term "charge" is only applied to a con- 
ductor. The more general term is elec- 
tric displacement, because that applies 
to an insulator, too. But, as the process 
is not a mechanical one, the only way 
we can safely and completely follow it 
is by the use of the vitally important 
equations of Clerk Maxwell, which con- 
tain the whole theory imbedded in their 
intricate and illuminated recesses. 

Diffusion Waves 
But now, to understand the phenom- 

enon of wave transmission more thor- 
oughly, we ought to ask whether there 
is any kind of wave which does not obey 
those laws -which has not both momen- 
tum and elastic recoil, which does not re- 
quire those properties in the medium, and 
which does not advance at a definite pace. 

sponds; but in due time it will go up 
and down in response to the succession 
of impulses imparted to the other end. 
But if we ask how soon it will feel those 
impulses, after they started, we must 
realize that it is merely a question of 
how sensitive it is. If it will only re- 
spond to a Fahrenheit degree or two, it 
will be very sluggish; but if it could 
feel the millionth of a degree, it will be 
fairly qiuck. 

This is the actual problem which had 
to be solved in connection with the first 
Atlantic cable, and Lord Kelvin solved it 
completely. He perceived that the elec- 
tric capacity of the cable would make 
the laws of electric propagation corre- 
spond exactly with the laws of the flow 
of heat -which had been worked out by 
Fourier. So he gave the theory of the 
cable, treating it as a long conductor to 
one end of which positive and negative 
electrification was alternately supplied, a 
detecting instrument being at the other 

end. And he realized that if 
signalling was to be at all 
rapid this detecting instrument 
must be of surpassing sensitive- 
ness. He knew that there was 
no true velocity of propagation 
in a cable possessing only re- 
sistance and capacity ; he knew 
that the waves were waves of 
diffusion, having no definite 
speed, and that the rapidity of 
their detection must depend on 
the sensitiveness of the receiv- 
ing instrument. Hence his mir- 
ror- galvanometer, and then his 
syphon recorder. He knew 

niniiiiiiiiiii iiiiiiIIIIIIIIiiiiiiiiiIIIIIIIIIIIII Inini niliii11111Lllllll!IlIIMiiiiiiiiiiViiiniNll III EMMTi 
WE are pleased to present to our readers this month, an- 

other article by Sir Oliver Lodge, the well known Eng- 
lish authority on radio. In this further article on the 

Propagation of Waves, the author clearly explains how electro- 
magnetic impulses traveling through space are propagated, and 
affect all receiving aerials. This should be of great assistance to 
the amateur, and layman as well, in grasping this point which is 
generally not well understood by the majority of radio students. 
The analogy used to explain the wave propagations is particularly 
well adapted for comparison, and we feel sure that our readers 
will be interested in this authoritative article from the pen of 
the well known scientist. 
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The answer is that there are such 
waves -if they can be called waves - 
waves of diffusion, transmitted from an 
alternating source. It may be a source 
of alternating temperature, for instance, 
like the summer and winter temperatures 
applied to the crust of the earth. The 
result is that periodic waves of temper- 
ature sink into the crust, and succeed 
one another at regular intervals; so that 
by penetrating a sufficient depth you 
will find a trace of last summer's heat, 
and by penetrating deeper you will find 
a trace of the preceding winter's cold, 
and so on, though it is true that these 
traces tend to smooth themselves out 
rapidly, and become before long difficult 
to recognize. But if we ask at what rate 
these waves travel we can give no an- 
swer, at least no clear and simple answer, 
as we can in the case of true waves with 
momentum. For the peculiarity of these 
heat waves is that they have no momen- 
tum. They travel according to a differ- 
ent law; and the time taken for any 
given portion of heat to reach a certain 
depth will depend upon how sensitive 
the detecting instrument can be. 

We may illustrate the matter by taking 
a long rod of metal, packed in cotton 
wool or some insulating material to pre- 
vent loss of heat from the surface, and 
then put a thermometer at one end (which might be a sensitive thermopile), 
and to the other end apply heat and cold alternately; for instance, first a flame and then a douche of liquid air. The ther- mometer at the far end will exhibit alter- 
ations of temperature. There will be a lag, perhaps a very considerable lag, before it feels the first heat wave. The 
cold wave may be well on its way, and another heat wave too, before it re- 

further that violent applications 
of electricity to a cable were 
unnecessary and troublesome, as 

well as dangerous ; that they put into the 
conductor disturbances which would have to 
leak out; and that within limits the 
feebler the signals were, the better. Sharp 
momentary curbed signals ought to be 
sent, and though at the far end they 
arrive washed out by diffusion, yet a 
sufficiently sensitive instrument can de- 
tect them without more than a fraction 
of a second delay, and with a reasonable 
amount of sharpness. 

But this theory after all was not com- 
plete, was not quite complete. It left out of account self- induction; that is to say, it treated the electric waves as if they were really like heat waves, with- 
out momentum. As a matter of fact, 
the heat wave theory is only an approxi- 
mation or an analogy. Electric waves must have momentum, since every elec- tric current has a magnetic field round it. The magnetic- inertia effect was omitted in Kelvin's theory. If thought 
of at all, it was thought to be insignifi- 
cant, wiped out as it were by the capa- city and the resistance; just as sound waves trying to pass through a haystack would have their momentum wiped out by friction, and would be stopped. Or, a better analogy, as light waves are stopped when they encounter a conduct- ing material. The propagation of heat waves through a good conductor, the propagation of light waves through a bad conductor, and the propagation of electric oscillations through a long sub- marine cable. all follow the same law - the law of diffusion -the law according to which a colored solution like sulphate of copper is conveyed along a tube of water; or a law on which a particle of salt dropped into a bucket of water is ultimately found to permeate every part, (Continued on page 2024) 
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Electrons, Electric Waves, and Wireless Telephony 
By Dr. J. A. FLEMING, M.A., D. Sc., F. R.S. 

ELECTROMAGNETIC RADIATION AND 
THE QUANTUM THEORY 

BEFORE we can proceed to explain 
the manner in which the vibrations 
of electrons, atomic nuclei and atoms 
or molecules give rise to a vast 
gamut of electromagnetic waves 

stretching from the shortest X -rays up to 
the longest known dark heat rays, and be- 
yond these the Hertzian and the wireless 
waves, we shall have to attempt the task 
of elucidating the nature of the so- called 
Quantum Theory or hypothesis introduced 
into physics by Professor Max Planck about 
the year 1901, which has opened a new 
chapter in the development of physical ideas. 

It will be necessary to preface explana- 
tions by some definitions of terms and words 
used in the science of mechanics. 

An important physical conception is that 
of Energy. Energy is defined as the ability 
to do Work, and this last is a technical 
term meaning the displacement of a material 
substance against some force which resists 
that displacement. Thus, if we lift up a 
weight against the force of gravity, we do 
work in this sense of the word. The work 
is measured by the product of the displace- 
ment and the force, each reckoned in cer- 
tain consistent units. Thus if we lift up 
a mass weighing 10 lbs. to a height of 10 

feet, we do work against gravity to the 
extent of 10 X 10 foot -pounds. The time 
taken in doing the work does not affect its 
numerical value. Thus in the above ex- 
ample the work done is 100 foot -lbs., 
whether the mass is lifted very slowly or 
very quickly. When the substance has been 
so lifted up against the force of gravity 
it is said to have potential energy or energy 
of position to the extent of 100 foot -lbs. 

There are many ways in which such po- 
tential energy can be accumulated. For in- 
stance, by bending or stretching a spring, 
by pumping up water to an elevated cistern, 
or electrically, by charging with electricity 
a condenser or Leyden Jar. In all cases 
the work or energy is measured by the 
product of two factors, viz., a displacement 
and a force, a quantity of water and a height 
through which it is lifted, or a quantity 
of electricity and the mean potential to 
which it is raised. 

The rate at which work is done is called 
Power. Thus, if we lift up a mass of 550 
pounds weight a height of one foot in one 
second, we do work of 550 foot -pounds at a 
rate called One Horse Power, which, how- 
ever, has nothing to do with a horse. 

Energy also can exist in the form of a 
mass in motion or some equivalent. In this 
case it is called Kinetic or Motional Energy. 
It is then measured by half the product of 
the mass and the square of its velocity. 

The reason for this is as follows: 
Force is defined as any agency which 

changes the momentum of a body. The 
momentum is defined as the product of the 
mass and the velocity. The force is meas- 
ured by the rate at which it changes mo- 
mentum or by the momentum added per 
second. 

Thus if a body of mass in grams has a 
velocity denoted by v, centimeters per sec- 
ond and after a short time t seconds, dur- 
ing which it is acted upon by a force f, 
acquires a velocity v,, then the force f is 

measured by the difference (mv, - mv,) /t, 
because this is the time rate of change of 
its momentum. During this time its velocity 
has changed from y, to v, and if this has 
taken place uniformly, the distance or space 
moved over by the body is / (v, -1- v,) X t. 

Part lV 
The work done is then the product of force 

(mv, -mv,) 
and displacement or is W = X 

t 
(va -Fu) 

X t = 'Amy, '- /mv' 
2 

This shows that the work done on a mass m 
in increasing its velocity from y, to y, is the 
change in the quantity /nzv' =T, called the 
kinetic energy. 

The above statement may be regarded as 
valid in accordance with Newton's Laws of 
Motion and his doctrine of absolute space 
and time. The searching analysis to which 
the ideas of space, time, and motion have 
been submitted by Einstein and his fol- 
lowers have, however, shown the necessity 
for modification in our fundamental con- 
ceptions. This basis on which these new 
views have arisen was the inference made 
from the experiments of Michelson and 
Morley, and from other observations, which 
demonstrated clearly that the velocity of 
a ray of light is independent of the motion 
of the source of light or of the observer, 
and in fact is the same for every frame of 
reference. The velocity of light is there- 
fore a fundamental constant of nature. It 
is always and everywhere 300,000 kilometers 
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THIS article is the fourth of a 
series by Dr. J. A. Fleming, 
F.R.S., which appears under 

the above title. It is a reproduc- 
tion, with some additions, of the 
lectures on electric waves and 
wireless telephony he gave at the 
Royal Institution, London, in De- 
cember and January, 1921 -1922, for 
which RADIO NEWS has been 
able to secure the exclusive serial 
rights of publication in the United 
States. The articles are therefore 
copyrighted, and rights of transla- 
tion and reproduction are strictly 
reserved. 

It is hardly necessary to remind 
the readers of RADIO NEWS that 
Dr. Fleming has been closely and 
practically connected with the de- 
velopments of wireless telegraphy 
and telephony from the very be- 
ginning, and was last year awarded, 
by the Royal Society of Arts, the 
Gold Albert Medal. 

per second or very close thereto. We de- 
note this velocity by the letter c. 

Experience also shows us that our state- 
ments about the facts of nature have in gen- 
eral identical form whether we refer them 
to one frame of reference or to another in 
uniform relative motion with respect to it. 
Thus, if a scientific man had a laboratory 
on board a ship and made measurements of 
the time of vibration of a certain pendulum 
or the space fallen through in one second 
by a released ball, he would find exactly 
the same numerical results whether the 
ship was at rest in harbor or moving 
smoothly and uniformly over the sea at any 
speed. This is called by Einstein the re- 
stricted principle of relativity. 

In accordance with this theory, which, 
however, is by no means universally accepted, 
it can be shown that the kinetic energy 
of a mass ni moving uniformly with 
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a velocity v should be given by the expres- 
v 

sion mc' 1 - -/ where c is the con- 
e' 

stant velocity of light. If y is small compared 
with c, the energy is equal to mc' +/mv'. 
Hence we see that even if a mass is at rest 
with reference to a certain frame of refer- 
ence it is not therefore destitute of kinetic 
energy. 

Furthermore, it can be shown that if an 
amount of energy E in the form, say, of 
heat is given to a body of mass m without 
altering its velocity of translational motion 
v, its energy is increased by an amount 

E 

(1. 
L' 

and therefore its total 

energy is expressible as- Cm+ ca 

f 
J 1 -v' /c' 

This implies that the apparent mass m is 
increased by an amount E /c' by the addi- 
tion of the energy E. This seems to sug- 
gest that what we call the mass of a body 
is only a manifestation of energy of a cer- 
tain kind, possibly some form of spinning 
or rotational energy, and that the inde- 
structibility of Energy and of Matter are 
only two different aspects of the same fact. 

As long as the velocity of translation of 
a mass is small compared with that of light 
the increase in its kinetic energy, which re- 
sults from giving it a velocity y, is ex- 
pressed by /mi./' =T, and this, in ordinary 
classical theory, is taken to be its kinetic 
energy, although the theory of Relativity 
shows that it is not the whole of it. There 
is in addition, in connection with a mass m 
a concealed or latent kinetic energy measured 
by Inca, even when that body is at rest with 
respect to the framework of reference con- 
sidered. 

Suppose then that a massive body like a 
planet is moving along a certain path with 
a certain kinetic energy at each point. Let 
us suppose the path divided up into little 
elements of length, each denoted by the 
symbol ds, and let each element of length 
be described in a short time, denoted by dt. 
Then the velocity of the body in each little 
stage is measured by the quotient ds /dt and 

a 

the kinetic energy by /m f1 if we 
dt 

call the mass m. 
If we multiply the mean kinetic energy 

during each element of motion by the time 
dt taken to describe it, we obtain the product 

ds 
/m( 

dt 
ds 

dt or /m - ds or /mvds. 
dt 

What may be called the value of the 
energy for physical purposes or the oppor- 
tunity of using or transforming a certain 
amount of this energy is not merely measured 
by its numerical amount, but by the product 
of its amount and the time it is available. 

In a large class of physical phenomena 
the spontaneous operations always take place 
in nature in such a manner that the Action 
expended is the least possible. 

This principle of Least Action is of very 
wide application in dynamics. Thus, a 
planet moves in its orbit round the sun 
along a path such that the Action in going 
from one point to another is the least pos- 
sible. There is a corresponding principle 
of Least Time in optics. A ray of light 
moves through a medium with a velocity 
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which is inversely as the index of refraction 
(denoted by It )_ of that medium. Hence 
the time of traveling over an element of 
path ds is the product lids. The path of a 
ray of light through a series of transparent 
media is always such as to make the sum 
of the elementary products lids a minimum. 

The important innovation introduced by 
Planck in 1901, in connection with radiation 
phenomena, was the idea that Action is dis- 
crete in nature and that there exists what 
may be called an atom of action, or least 
possible indivisible amount of it. 

We cannot explain why this should be the 
case. We have seen that electricity is also 
atomic in structure and that there exists an 
atom of electricity called the electron, equal 
to 4.77 X 10-'R of an electrostatic unit or to 
16 X 10-' of a coulomb or ampere- second, 
which is indivisible. All charges of elec- 
tricity must be in integer multiples of this 
electron unit. We can have them in millions 
or billions, but we cannot have a fraction 
of a unit or of an electron. 

In the same way Planck has shown that 
radiation of energy can only take place in 
integer multiples of a very small unit of 
Action which is equal to 6.547 X 10-n erg - 

6547 
seconds. This means - of an erg of 

10" 
energy lasting for one second or one erg 
lasting for the same fraction of a second. 
The reader may be reminded that one erg 
is the work done when a force of one dyne 
acts through a distance of one centimeter. 

The weight of a mass of one gram is 
nearly 981 dynes. The above unit of action 
is an extremely small one and we need take 
no account of the atomicity of action in 
large scale dynamics, but only when we are 
dealing with atoms singly. 

Planck has particularly applied this view 
of the atomicity of action of electromagnetic 
waves by electrons and atoms. When a 
solid body, say, a mass of carbon or metal, 
is raised to a high temperature, its atoms 
and electrons are thrown into a state of 
rapid vibration. Planck calls these vibrators 
oscillators. 

If we consider a single electron moving to 
and fro along a straight line with a vibra- 
tory motion, we see that its velocity is chang- 
ing at every instant, and therefore in accord- 
ance with explanations already given, the 
electron is sending out vibrations along its 
electrolines or lines of electric force ; in 
other words it is radiating energy. It is 
very easy to prove that in the case of an 
electron oscillating in one line like the bob 
of a long pendulum, the Action in one period 
is the product of the mean energy of mo- 
tion and the periodic time. Also that the 
energy radiated per period is a definite frac- 
tion of the oscillating energy. If T is the 
time of one complete vibration, and if in 
that time an amount of energy denoted by 
E is radiated, then the Action is the product 
of E and T reckoned in ergs and seconds. 

Planck then says that the product of E 
and T, or E X T, must be an exact integer 
multiple of the unit of action which is de- 
noted by h ( = 6.55 X 10 -n erg- seconds). 
Therefore we have the equation ET = mh 
where m is some integer. But if the f re- 
quency of the oscillations or number per 
second is n, then n = 1/T and E = mnh. 
Accordingly, radiation of energy appears to 
take place in integer multiples of a unit of 
energy equal to the product nh. This unit 
is called a Quantum and is denoted by the 
Greek letter E. 

Planck's fundamental equation is then 
e =nh. 

The reader should carefully notice that 
the magnitude of this quantum of energy 
(e) is not constant but is proportional to 
the frequency n. It is the atom or element 
of Action denoted by h which is invariable 
in magnitude. 

The upshot of all the above is as follows: 
If there are a number of little oscillators or 
vibrating electrons which vibrate with differ- 
ent frequencies, like pendulums of different 
lengths, some moving fast and some slow, 
or with high frequency and low frequency, 
then each of these electric oscillators is 
radiating energy but they can only radiate 
this energy in whole quanta and the size of 
the quantum radiated in each case is pro- 
portional to the frequency. 

In an incandescent body the electrons and 
atoms which constitute the oscillators, do not 
all possess the same energy of vibration, 
any more than the molecules of a gas have 
the same velocity. The speeds of the gas 
molecules and also the energies of the os- 
cillators are distributed according to Max- 
well's law, as already explained, and accord- 
ing to a similar law the energy is distrib- 
uted between oscillators having the same 
frequency. 

Let us consider then the condition of things 
in a mass of incandescent metal or carbon. 
We have atoms and electrons which can 
vibrate in very various periods depending on 
their mass and the elastic constraint to which 
they are subjected by the attractions and 
repulsions of neighboring electrons. More- 
over they are vibrating with different ampli- 
tudes, or in other words have different 
amounts of energy associated with them. 
We may, in imagination, divide these oscil- 
lators into groups arranged progressively 
according to the frequency of their oscilla- 
tions, and each group of similar frequency 
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Fig. 46. Radiation Energy Curve for the Spectrum 
of Visible and Invisible Radiation. The Height of 
the Ordinate of the Curve at Any Point is a 
Measure of the Energy of the Radiation at 

That Point. 

may be considered as divided into sub- 
groups, which have similar amounts of 
oscillatory energy, but the sub -groups ar- 
ranged in order of increasing energy content. 
Each of these oscillators is sending out elec- 
tromagnetic waves of identical frequency 
and of various amplitudes. This electric 
radiation constitutes the light, heat and 
actinic radiation of the incandescent body. 
If then we send a thin beam of this radia- 
tion through a prism or defraction grating, 
these rays of different frequencies are dif- 
ferently refracted and spread out into a 
spectrum when received on a screen. 

As regards those waves, the wave -lengths 
of which lie between 0.395 N. and 0.76 (a., 

or say, 3,950 Angström units to 7.600 A.U., 
these have the power of stimulating the 
retina of our eyes and exciting the sensation 
of light, the short waves creating a sensa- 
tion of violet light and the larger red light. 
It is, however, well known that there is a 
range of ultra -violet light or invisible rays 
of wave -lengths lying between about 250 
A.U. and 4,000 A.U., which can impress a 
photographic sensitive plate, but not our 
eyes. Again, there is a range of longer 
ultra -red or so- called dark heat rays, ex- 
tending in wave -length from 0.8 p. to about 
300 p., all the waves in which cannot affect 
our eyes but can heat a sensitive themometer. 

Suppose then that we form a spectrum, 
that is, expand the complex many- frequency 
radiation from an incandescent body, such 
as the light and heat from an electric arc 
lamp or from the sun, into a spectrum or 
band of radiation, every strip of which is 
formed by waves of one particular wave- 
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length. Let us place across this band a 
blackened platinum wire. This wire will 
absorb all the energy at that point and be 
heated thereby. We can determine the tem- 
perature of the wire by the increase in 
electric resistance that then takes place. So 
used this wire is called a bolometer wire 
and it enables us to measure the energy 
associated with the waves of each particular 
radiation from the least unto the greatest 
wave- length (see Fig. 46). 

When this measurement is made we find 
that the waves of very large wave -lengths or 
very small frequency have little or no energy 
and that as the frequency increases the 
energy of radiation increases also, but not 
indefinitely. It increases up to a certain 
wave -length of maximum energy and then 
begins to fall off again, so that the waves 
of very high frequency have also small 
energy associated with them. 

We can thus plot a radiation energy 
density curve in terms of wave -length or fre- 
quency, as in Fig. 46. 

When we attempt to account for this 
form of this curve, and especially for the 
fact that it has a maximum ordinate for a 
certain wave -length, difficulties are found. 
As long as we assume that energy can be 
radiated continuously, that is in any amount 
per second from each oscillator, theory shows 
that the radiation energy should increase 
rapidly with the frequency so that oscil- 
lators of high frequency should radiate 
very much more energy than those of low 
frequencies, whereas in the normal spectrum 
it is found that the waves of very high fre- 
quency have small energy as well as the 
waves of very low frequency. 

Planck's theory of energy quanta was 
devised therefore originally to meet this 
difficulty and to enable a formula to be 
found which will express or predetermine 
the curve of radiation energy along the 
spectrum. This it has done very success- 
fully. 

He assumes, as we have seen, that energy 
is not radiated continuously by the oscil- 
lators, but comes out, so to speak, in gushes 
or quanta, the size of the quantum being 
in the case of every oscillator proportional 
to its frequency of oscillation or number 
of vibrations per second. Hence for the 
high frequency oscillators the quantum will 
be large and the probability that any par- 
ticular oscillator or many such oscillators 
will have this amount of energy at disposal 
is small. Hence the total energy contribu- 
tion of the high frequency oscillators is 
small. On the other hand, the quantum for 
the low frequency oscillators is small and 
therefore nearly every one is capable of 
giving it, but then, owing to the smallness 
of the unit, the total energy contribution is 
again small. But for oscillators of medium 
frequency the total contribution may be, 
and is, much larger. Hence we get for a 
certain wave -length a maximum energy 
radiation. 

We might give an illustration as follows: 
Suppose that a collection was being made 

in a church or in a number of churches for 
some charitable object, say, hospitals. 
Imagine that in one church the clergyman 
announced that no person must give a dona- 
tion of more or less than f5. The chance 
of there being many persons present who 
had that amount in their pockets and were 
willing to give it in one lump sum might 
be small and hence the total offertory would 
be small also, comprising perhaps only one 
or two such donations. 

On the other hand, imagine that in an- 
other church the minister announced that 
no person must put more or less than one 
penny in the plate. Nearly everyone would 
be able to give this coin, but the unit being 
small, the total offertory would again be 
small. If, however, an intermediate sum, 
say, one shilling or one half- crown, was an- 
nounced as the sum which was to be the 
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donation unit, a large number of the con- 
gregation would be able to give this amount 
and hence the total offertory would be much 
larger than in the extreme cases in which the 
unit of donation was either one penny or 
five pounds. By this ingenious idea Planck 
was able to find a formula which when rep- 
resented graphically, exactly agrees with the 
experimentally determined curve of radia- 
tion energy distribution in the spectrum, 
and no one had previously been able to 
achieve this result. 

Nevertheless, Planck's theory seems to 
necessitate certain assumptions which are 
rather forced. We have no proof that in an 
incandescent body there are oscillators of 
every possible frequency, in short, oscillators 
of an infinite number of frequencies. Also 
it is difficult to form any clear idea why 
Action should be atomic in structure unless 
Space and Time are also in discrete indivis- 
ible units. 

In the spectrum there are, however, an 
infinite number of rays of different fre- 
quency and wave -length, extending from 
the longest dark heat rays yet observed of 
wave -length about 200 to 300 p., to the short- 
est ultra -violet rays of about 0.1 la in wave- 
length. Moreover, the spectrum may be 
said to extend to infinity in both directions, 
for beyond the longest dark heat waves we 
have the Hertzian and wireless waves to be 
considered in our next chapter, and beyond 
and below the shortest ultra -violet waves we 
have the X -ray waves. 

A way out of this difficulty has, however, 
been suggested as follows. The process of 
radiation in an incandescent body probably 
consists in the creation of sudden groups of 
complex vibrations of finite duration, caused 
by the impact of electrons against atoms, 
and these last in turn are set in vibration 
as a whole and in their component electrons. 
These complex vibrations may by Fourier's 
theorem, already explained, be regarded as 
made up of a large group of simple harmonic 
vibrations each of different frequencies. 

Since the complex groups of vibrations 
which can thus be analyzed are not produced 
simultaneously and in step or phase or 
absolute agreement with each other, we have 
in fact sent out from the incandescent body 
an infinite number of trains of complex 
vibrations which are built up of an infinite 
number of component harmonic vibrations 
and the prism or diffraction grating separates 
these out from one another and spaces them 
in order of wave -length or frequency in the 
observed spectrum of the radiation. 

ATOMIC ENERGY AND ITS RELEASE 

The previous explanations will have made 
it clear that the nucleus of the atom in which 
its gravitative mass chiefly resides is a struc- 
ture which is probably built up of helium and 
hydrogen nuclei and of unnamed nuclei of 
mass three times that of the hydrogen 
nucleus, which are powerfully held together 
by negative electrons into a very compact 
mass. The helium nucleus in particular 
seems to be a very strong structure. 

It appears that a very large amount of 
energy has to he put into the ultimate in- 
gredients, viz., the positive and negative 
electrons, to bind them together in this ex- 
tremely firm manner, so as to make a very 
small but exceedingly dense mass of matter 
about 10-" or 10-" of a centimeter in 
diameter. We might regard the nucleus 
as a sort of clock- spring which has been 
coiled up very tightly by the exertion of 
energy and then bound in some manner not 
easily released. If, however, certain kinds 
of atomic nuclei such as those of nitrogen 
are bombarded by a- particles, the nucleus 
is disrupted and its approximate constituents, 
viz., helium and hydrogen nuclei, are flung 
out with great velocity. 

This, and the phenomena of radio -activity, 
has suggested that we have in the nuclei of 
atoms an enormous store of energy which 
in some way we may be able to release. 

At the present time, if we set on one side 
the not very large stores of water power 
which are often in very sparsely inhabited 
places, the chief sources of potential energies 
lie in the stores of coal and oil in the earth's 
crust. But the oil represents but a fraction 
of the energy stored up in the coal or to be 
obtained by burning the coal. Hence we 
may say that the chief source of power in 
the world is the potential energy of its 
stores of coal. 

Nevertheless, the increasing cost of rais- 
ing and transporting it, owing to the in- 
crease in the cost of labor, creates the hope, 
that in some way the human race may be 
able to tap this almost illimitable store of 
atomic energy. The prospects, however, at 
present are not very bright. Such small 
achievements in direction which have been 
accomplished have required the expenditure 
of the expensive element radium. 

Having regard to the fact that the atom 
is probably a wholly electrical structure, it 
may perhaps be possible to break it up by 

Fig. 47. A Leyden Pane or Electrical Condenser 
Consisting of a Sheet of Glass or Other Dielectric 
Partly Covered on Both Sides With Tinfoil or 

Sheet Metal. 

means of suitable high frequency electric 
oscillations to the study of which we shall 
next direct attention. 

ELECTRIC OSCILLATIONS 

As already stated, we have reasons for 
believing that in metals, carbons, or other 
substances which are conductors of elec- 
tricity, there are free electrons which are 
moving irregularly with very high speeds 
in the interstices of the atoms of matter, 
or jumping from atom to atom. 

Conductive materials such as metals are 
built up of atoms which easily lose one or 
more electrons from their outer shells or 
orbits. These detachable electrons are called 
the valency electrons, and it is probably 
one or more of these that become free to 
roam about in the inter -atomic spaces. 

From certain facts we can infer that in a 
metal there are about as many free electrons 
as there are atoms in any given volume. In 
those substances we call non -conductors but 
which Faraday appropriately named dielec- 
trics, such as glass, ebonite, paraffin wax, 
mica or shellac, the number of free electrons 
is very small, but under the action of electric 
force certain of the electrons in the atomic 
orbits or structure can be displaced or 
strained elastically, so that when the electric 
force is removed they spring back to their 
old positions in the atoms. 

We can thus cause in metals and con- 
ductors generally, by means of electric force, 
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a drift of the free electrons which is called 
an electric current, but in dielectrics we can 
only produce an electron displacement or 
strain. The drift motion of the electrons 
in the case of the electric; current creates, 
as we have seen, a magnetic force which is 
distributed round the conductor in closed 
lines embracing it. In the case of a straight 
wire conveying an electric current with re- 
turn wire at a considerable distance, the 
lines of embracing magnetic force due to the 
drifting electrons are circles whose centers 
are in the wire and whose planes are per- 
pendicular to it. 

In considering this effect called electric 
displacement in dielectrics, Clerk Maxwell, 
whose scientific thought on this subject was 
epoch- making in its importance, saw that it 
would be logical to conclude that an electric 
displacement whilst it was being made or 
removed was equivalent to an electric cur- 
rent and should therefore produce a mag- 
netic field in the same way as does a con- 
duction current in conductors. We have 
then to distinguish between conduction cur- 
rents and displacement currents in one sense, 
but in another they are quite identical and 
both involve the production of a magnetic 
force or field embracing the current. 

Let us next consider a compound circuit 
comprising a sheet or layer of dielectric, 
say, glass contained between two sheets of 
metal made in fact like a sandwich, the 
meat being the glass and the two slices of 
bread the metal sheets. Such an arrange- 
ment is called a condenser or Leyden pane 
(see Fig. 47). 

Suppose we give to one sheet of metal a 
charge of negative electricity. This implies 
that we force into it an excessive number of 
free electrons over and above those naturally 
present in it. 

Owing to their mutual repulsion the result 
is that the displaceable or mobile electrons 
in the sheet of glass are all strained or dis- 
placed as far as possible away from this 
electron super- charged metal plate. Also 
the free electrons in the other metal plate 
move as far away as possible from the super- 
charged plate. If this extra electron charge 
has been given by an electrical machine or 
by a battery, it implies that at the opposite 
pole of this battery or electrical machine 
there is a deficit of electrons. Hence if we 
connect this last named pole with that plate 
of the condensor which has not been charged 
with extra electrons, a number of electrons 
equal to the excess in the other plate will 
return to the battery or electrical machine, 
whilst the plate itself is left with a deficiency 
of free electrons. 

As regards the condenser the state then 
is, that in one metal plate there is an excess 
of free electrons, in the other plate a deficit 
and in the intermediate dielectric plate of 
glass the mobile electrons are strained or 
displaced from their normal positions in their 
atoms and this elastic displacement repre- 
sents a store of potential energy, just as does 
a stretched or bent steel spring. The con- 
denser is then said to be charged or have 
energy stored up in it. The energy of that 
charge is measured by half the product of 
the charge, reckoned in extra electrons, of 
one plate and the potential difference or volt- 
age between the two plates. 

The reader should note that in electrical 
phenomena the potential difference of two 
points is the exact analogue of the tempera- 
ture difference in thermal or heat phenomena, 
and of difference of level or pressure in the 
case of hydraulic effects or flow of water. 

In the next place let us suppose that the 
two metal plates of the condenser are con- 
nected by a metal wire. The result is that 
electrons begin to drift through this wire 
from the plate which has an excess of them 
to the plate which has a deficiency of them, 
and at the same time the electrons in the 
dielectric or glass plate which are strained or 
displaced, begin to return to their normal 
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positions. The return of electrons is, how- 
ever, not merely by a uni- directional motion. 

Suppose that instead of connecting by a 
wire two conductors having respectively an 
excess and a deficit of eléctrons in them, 
we were connecting by a wide pipe, in which 
was a tap suddenly opened, two vessels, in 
one of which there was an excess of air 
under pressure and in the other a partial 
vacuum or deficit of air. On opening the 
tap the air in the full vessel would rush over 
into the empty one, but owing to the mass 
or inertia of the air it would at first over - 
rush and then rush back again and equi- 
librium of pressure would only be established 
after a series of to and fro rushes of air 
each less than the last. These are called 
aerial oscillations. 

In exactly the same manner, if we connect 
suddenly the two plates of a charged con- 
denser, the electron equilibrium or equality 
is only established after a series of rapid 
movements of electrons to and fro in the wire 
which gradually die away. These are called 
electric oscillations and are in fact brief 
currents of electricity alternately in one di- 
rection and then in the opposite, which de- 
crease at each reversal. This is termed a 
damped train of electric oscillations. It 
can be represented by the ordinates or heights 
of a periodic but decrescent curve, as in 
Fig 48, in which horizontal distances repre- 
sent time and vertical distances the current 
in the connecting wire. 

There are then two terms which must be 
defined as regards the condenser and the 
connecting wire and these are capacity and 
inductance. 

If we wished to measure in a certain way 
the capacity of an airtight vessel we might 
state it as the weight or quantity of air that 
the vessel would hold when pumped full up 
to one atmosphere of pressure or, say, 14% 
lbs. per square inch. In the same manner 
we define the electrical capacity of a con- 
denser as the quantity of electricity it holds 
when the potential difference of its plates 
is one volt or one unit. 

The exact relation between the quantity 
of electricity Q or number of excess elec- 
trons in the negative plate, the potential or 
pressure difference V of the plates and the 
capacity C is expressed by the equation. 

=- 
or 

v 
or numerically, capacity is measured by 
quantity divided by voltage. The consistent 
units in which these things are measured 
are, voltage in volts, quantity in coulombs, 
and capacity in farads. As, however, the 
capacity of a condenser of one farad is ex- 
tremely large, its millionth part, called a 
microfarad is usually taken as the unit of 
capacity. We have seen that the quantity 
called a coulomb is equal to six million 
billion electrons ; so that a condenser has 
a capacity of one microfarad when, if six 
billion excess electrons are put on one plate 
the potential difference of the plates becomes 
one volt or about 2 /3rds of that of the poles 
of a single dry Leclanché battery cell. 

In the next place as regards the wire with 
which we connect the plates of the condenser. 
It has two special qualities which can be 
measured in appropriate units. These are, 
first, resistance, and secondly, inductance. 
The electric resistance of a conductor i; that 
quality of it in virtue of which the electric 
current energy is converted into heat in the 
wire. 

Now this heat consists in part in the ener- 
gy of irregular motion of the free electrons 
in the wire, and the electric current is the 
regular or uni- directional drift or move- 
ment of the free electrons in the wire, which 
is super- imposed on the irregular motion. 

As the electrons are struggling along in one 
direction in the wire under the guidance and 
pressure of the electromotive force urging 
them, they are continually bumping up 

against the atoms of the metal and against 
one another and having their own course 
changed and some of the energy of their 
drift or regular motion converted into energy 
of irregular motion or heat. 

The greater this irregular motion, that is, 
the higher the temperature of the wire, the 
less in general is the effect of the electro- 
motive force in producing a uni- directional 
drift. This means to say that for a given 
electromotive force the current is less; in 
other words, the electrical resistance is 
greater. 

On the other hand, the lower the tempera- 
ture of the wire the less is the irregular 
motion of the free electrons and the greater 
is the uni- directional drift under a given 
electromotive force. Hence the electric re- 
sistance of pure metals is found to decrease 
with fall of temperature. 

The matter is, however, a little more com- 
plicated than the above statements imply. 
We may regard these free electrons in the 
metal as the molecules of a kind of gas, and 
as in the case of gas molecules, their irregu- 
lar velocities are different, some moving 
fast and sdme slow. The velocity is dis- 
tributed in accordance with Maxwell's law 
for gas molecules and the electrons have a 
certain mean free path between collisions 
with each other and with the atoms. It is 
only during the time of this mean free path 
that the impressed electromotive force is 

Fig. 48. A Graph or Delineation of a Damped 
Electric Oscillation. 

able to act upon them and impose the drift 
motion in one direction, which constitutes 
the electric current. 

If we call N the number of electrons per 
cubic centimeter and u the drift velocity of 
each parallel to the axis of the wire and X 
the electric force acting on the electron, then 
the electric current I per square centimeter 
is measured by the product Neu. If t is 
the time between two collisions and m the 
mass of each electron, then the drift velocity 
acquired in the free time between two tol- 

1 e 
lisions is -X -t = u. Again, if 1 is the 

2 m 
mean free path and y is the average irregu- 
lar velocity of the electron, we may take l 
to be equal to the product vt, and if the drift 
velocity u is small compared with v, then 
the current I is given by the equation 

1 NXe'ly 
I= 

2 2mv' 
But me is twice the kinetic energy of the 
electron due to the irregular motion. 

If we regard these free electrons as form- 
ing a kind of gas, then from the kinetic 
theory of gases we know that the average 
energy of a gas molecule is proportional to 
the absolute temperature T, that is, to the 
temperature measured from the absolute 
zero, which is 273° below zero centigrade. 

Hence, to convert temperatures measured 
on the centigrade scale into absolute tem- 
peratures, we add 273° to them if the centi- 
grade temperature is above zero centigrade 
viz., the melting point of ice, and if the 
centigrade temperature is below zero centi- 
grade we subtract it numerically from 273° 
to obtain the absolute temperature. 

Thus + 15 °C = 288° abs., 
but - 180 °C -93° abs. 
If then we consider the same holds good 

for the free electrons, we see from the previ- 
ous equation that the ratio of electric force 
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X to current I, which is a measure of the 
electric resistance of the cubic centimeter 
of the metal, is proportional to the absolute 
temperature, and therefore falls with it. 

Experiments made in 1893 by the author, 
in conjunction with Sir James Dewar, 
showed that in the case of pure metals when 
cooled in liquid air to about 80° absolute, 
there was a fall in electric resistance ap- 
proximately proportional to the decrease in 
absolute temperature, but other experiments 
made subsequently by Sir James Dewar with 
liquid Hydorgen, giving low temperatures, 
and later on at still lower temperatures by 
Prof. H. Kamerlirigh Onnes of Leyden, in 
Holland, with liquid Helium at a tempera- 
ture of about 4° absolute, showed that the 
resistance of pure metals at very low tem- 
peratures does not decrease continually ac- 
cording to the same law. For many metals 
the electrical resistance tends to a minimum 
constant value at temperatures near the ab- 
solute zero. On the other hand, in the case 
of certain metals in a state of great purity 
such as mercury, tin, thallium and lead, the 
electric resistance at temperatures near 5° 
absolute suddenly falls from a finite value 
to a nearly zero value. Thus, in the case 
of lead at about 7° absolute the resistance 
very suddenly decreases, and at a tempera- 
ture of 2.45° absolute its electrical resistance 
is only 50- millionths of that which it has at 
273° absolute, or at 0° centigrade, the melt- 
ing point of ice. In this condition the metal 
becomes, as Onnes calls it, a super -conductor. 
In this state very large currents may be 
passed through the intensely cooled metallic 
wire without creating in it any heat, because 
it has little or no resistance. 

Moreover, if a powerful magnetic field 
is made to traverse a ring of lead in the state 
of super- conductivity and then is withdrawn, 
an electric current, called an induced current, 
is generated in the ring which lasts for sev- 
eral hours, whereas at normal temperatures 
it would not last more than a fraction of a 
second. 

A wire, which is a conductor of electricity, 
possesses, however, another quality called 
inductance, also due to the properties of these 
little free electrons which swarm in it. We 
know that a heavy object such as a motor 
car or railway train, when once set in motion 
cannot be instantly stopped. In consequence 
of its mass (m) and velocity (y) it possesses, 
as already experienced, kinetic energy 
measured by %mv'. This energy has to be 
used up in overcoming friction or some re- 
sistance, or in doing some form of work 
before the velocity can be reduced to zero. 
We have seen also that an electron in motion 
possesses electric mass, and hence when in 
motion has a store of kinetic energy. 

Accordingly an electric current in a con- 
ductor, which is a procession of electrons 
moving together in one direction, acts as if 
it were a massive body, and cannot be in- 
stantly started or arrested. If i is the cur- 
rent in a conductor at any instant, then the 
energy stored up by it in the form of an 
electromagnetic field is measured by the 
quantity I /zLI' where L is called the induct- 
ance or electric inertia of the circuit. 

The current energy depends upon two 
factors, viz., the current i and the inductance 
L, just as the kinetic energy of a moving 
mass depends upon the mass in and the 
velocity v. 

By analogy we can see that if the electric 
current energy %Li' corresponds to mo- 
tional energy %mv', then the product Li 
corresponds to niv or to the momentum of 
the moving body. The product of induct- 
ance L and current i is called the electric 
momentum. Again we have shown that 
when a mass is set in motion by a force, 
the latter is measured by the rate at which 
it produces or destroys momentum. Hence 
again by analogy, when an electric current 
is changing, the electromotive force cor- 

(Continued on page 2045) 
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The Saturation Point 
UST because the public is riot fighting 
for radio sets and parts as it was a 
year ago, certain pessimists are begin- 
ning to suggest that the saturation 
point is near. These prophets of the 

imminent end of things base their predic- 
tions perhaps upon the big cities where 
radio, because of narrow -visioned exploit- 
ation, has as yet been little more than a 
plaything, for the rank and file. They 
evidently overlook the smaller cities and 
country districts where the need of radio 
as a practical utility is beginning to be 
seen and appreciated. 

Even the big cities are no more saturated 
than a concrete pavement after the passage 
of a street sprinkler and the country be- 
yond their last street lamps is not even 
damp. It is time to saturate some terri- 
tory to the limit and, because less damage 
has been done in the country than in the 
city, it might be well to begin with the 
rural districts. 

City folks, because they have movies, the- 
atres, operas, shop windows, passing 
throngs, and excitement of every kind to 
take their attention and their time, can 
throw radio onto the junk pile as soon as 
they learn that it requires a 
little more gray matter to 
get the results they demand 
than they anticipated. Coun- 
try folks on the other hand 
have a continual thirst for 
contact with the outside 
world that forbids their cast- 
ing aside anything that offers 
even a promise of opportuni- 
ties such as city dwellers 
have. 
RURAL DISTRICTS READY 

FOR RADIO 
There are difficulties in the 

way of reaching country peo- 
ple, it is true. The farmer, 
and the townspeople with 
whom he trades, do not jump 
at new things as city people 
do. The reasons are obvi- 
ous. A large part of their 
income is received in prod- 
ucts of the soil and not in 
cash. Because they have 
less money to spend, they 
hold onto it a little longer and make sure 
they really need the things that attract them. 
Many of them have been imposed upon more 
or less often by crooks of one type or an- 
other. Their gullibility has made them the 
butt of many a joke, but the joke is really on 
the rest of us. It is rugged honesty, and 
unwillingness to think evil of a stranger, that 
lays them open to fraud and dishonesty. 
Country life breeds honesty as city con- 
gestion breeds crookedness. There is no 
fun or profit in being a crook if every- 
body knows it, and where people are few 
they know each other thoroughly. In coun- 
try districts houses and barns are often 
open day and night. The rural mind is in 
the same condition, normally. But every 
smooth "city feller" who sells a country cus- 
tomer by misrepresentation or over- persua- 
sion makes it that much harder for anyone 
to sell him on an honest basis unless the 
salesman is personally and favorably known 
to the prospective customer. 

The practical mind of the farmer and 
small town man is another element in the 
situation. It is shown by what he reads. 
There are magazines for city folks, selling 
hundreds of thousands of copies to the issue, 
that are doped out by dreamers, but look 
at any rural paper and you find that almost 
every article is said to be based on the 
actual experience of somebody. The rural 

By ARMSTRONG PERRY 
reader wants to know who tried the stunt 
and just how it worked. He has no desire 
for rainbow chasing. He goes at radio in 
the same practical way he goes at his other 
activities. 

The manufacturer and dealer who expect 
to accumulate fortunes by quick and easy 
methods are sometimes satisfied to let the 
country trade take care of itself. They are 
the men who jump in when a business is 
booming as radio was last year and who 
are found in the list of bankrupts when the 
boom turns to a dull thud. Business build- 
ers know that country trade, though it may 
be relatively hard to build up, stays up 
much longer than the air castles of the 
man who erects his electric sign first and 
tries to build from that down to the founda- 
tions. 
COUNTRY TRADE BECOMES CITY TRADE 

One reason for building country trade 
is that a lot of it soon becomes city trade. 
The flow of population from country to 
city is rapid and the saturation point of 
the metropolis is not in sight. Because 
of their well developed qualities, country 
bred persons often exert a .stronger influ- 
ence in the city than those who are city 

trademarks in radio becoming firmly en- 
trenched in the country mind. "Did you 
ever use X -'s goods ?" a farmer asks. 
Everything is "goods" in the country, even 
"bad goods." If I say I have used them, 
it establishes an immediate bond of fellow- 
ship. If not, he wants to show them to me. 
He could not be persuaded to buy any other 
kind. But so far, radio sets in the country 
are few and far between. 
ONLY FOUR RADIO OUTFITS IN TOWN 

OF 3,000 

In Florida, I landed in the town of Kis- 
simmee the first of February. Kissimmee 
is a rural town of but 3,000 population, but 
in comparison with its surroundings it is as 
large and certainly as influential as a north- 
ern town of 30,000. Its people stay there; 
only a small percentage of them are tourists 
or winter colonists. The average Kissim- 
mian has a comfortable home, a car, an 
orange grove, a garden, and a very good 
idea of what is going on in the world. 

While making some purchases in a dry 
goods store the first day, I inquired for a 
radio shop. 

"There is none here," the proprietor an- 
swered. "I have sold and installed all the 

radio sets used in our town." 
"How many are there ?" I 

asked. 
"Four," he replied. 
Figured on the usual basis 

of five persons per family, 
this is only one radio set to 
150 families. I asked why 
there was not more interest 
in radio. The answer was 
that the people did not know 
how much profit and enjoy- 
ment they could get out of 
it. What was needed was 
to get them to give it a 
trial, but he, with the largest 
department store in town to 
look after, could not give 
radio the necessary time and 
attention. 

A FARMER'S SUCCESS 
WITH RADIO 

His argument was sus- 
tained by the experience of 
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MR. PERRY in this article takes the radio industry to task for 
its inability to sell more goods than it does at the present 
time. 

There are 20,000,000 automobiles in the United States, while it is 
estimated that there are 2,000,000 radio outfits. This is a pretty high 
estimate. Now the average price of an automobile is anywhere from 
10 to 15 times higher than that of a radio outfit, so, instead of having 
2,000,000 radio outfits in the United States, there should be, in reality, 
at least 30,000,000 to 40,000,000. 

In other words, we have not scratched the surface. The greatest 
market, as we have pointed out editorially before, is the rural market, 
and this has not been touched! 

Also, as Mr. Perry explains, no effort is being made to sell the radio 
idea to the women. Why is it that, out of 1,000 homes where radio out- 
fits are installed, not more than two outfits can be operated by the 
female members of the household! On the other hand, many women 
drive automobiles, a mechanical device infinitely more complicated 
than a radio outfit. 

Where is the genius who will remedy these conditions? Read Mr. 
Perry's article, and think it over. -Editor. 

born. They come to fill a large proportion 
of the positions of responsibility and be- 
come nuclei of circles of substantial friends. 

A trade name and reputation, once firmly 
established in the country districts, is as 
good an asset as the finest plant that can be 
erected to manufacture the product that 
bears the name. 

A few weeks ago an aged woman, country 
bred, asked me to get her a bottle of a 
remedy she had used for forty years for 
curing colds. I visited thirty New York 
drug stores, called up two of the largest 
wholesale houses in the city and wrote to 
two manufacturers. None of them had it. 
Knowing the fiendish efficiency of the mod- 
em chemical laboratory in stealing formulas 
I felt justified in saying to the lady that 
I could get her something exactly the same. 
The imitations may have had everything 
else, but they certainly lacked the patient's 
confidence. I went to Washington and 
searched the drug stores there. Two clerks 
who knew the article said that the manu- 
facturers had gone out of business. There 
was not a bottle of it in sight. Eventually 
I located three bottles in a country drug 
store several hundred miles from New York 
and the cold was cured. 

This is not an extreme case and it illus- 
trates the radio situation as well as the medi- 
cine business. Already I find certain good 

a poultry farmer with whom 
I spent an evening a little 

later. He had read about radio when it 
first became a craze and had kept on read- 
ing until the fall of 1922, by which time 
he had a table piled high with radio maga- 
zines. By that time he had developed a 
plan that fitted his conditions. Avoiding 
fads and untried innovations, he pur- 
chased a tube, socket, rheostat, batteries, 
grid leak and condenser, variocoupler, vari- 
able condenser and two pairs of phones, all 
with good trade -marks. He went out into 
the woods and cut two 60 -foot poles, fitted 
them, and erected them a hundred feet 
apart with an antenna well insulated and 
at right angles to the nearest wires. He 
built a neat cabinet, and a shelf for the "A" 
battery. In the cabinet he installed his ap- 
paratus, following directions found in a 
magazine. 

The demonstration he gave me was better 
than most that I have heard in the cities, 
but he apologized for it. The battery was 
low, the tube seemed to have hardened, and 
the results were not as good as usual, he 
said. He brought in Atlanta, Fort Worth 
and Havana clearly. He showed me his log 
as evidence that he had heard western sta- 
tions as far out as Denver, eastern stations 
as far as Rhode Island, and a total of more 
than sixty stations. 

He had not been blighted by that type of 
(Continued on page 2006) 
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The Radio Doctor-A New Profession 
Services of a man who knows his business and can carry on 

work in a professional manner greatly in demand 

By JAMES ASHTON GREIG, B.S.E.E.* 
WHILE great progress has been 

made in the design of radio re- 
ceiving sets during the past year 
or two, no well informed radio 
engineer would attempt to dispute 

the fact that the apparatus, as a whole, is 
still a complicated piece of delicate machine- 
ry which, in the hands of a novice, is sub- 
ject to frequent and serious failure. 

Indeed, if the writer's experience can be 
taken as a reflection of general conditions, 
such troubles are by no means limited to the 
field of the novice, but may be found almost 
anywhere. 

One of the safest things for the novice 
to do, when he is in trouble, is to call in the 
nearest licensed amateur, for he will usually 
find that the amateur can quickly locate 
and correct the matter. While paying my 
respects to the average amateur's knowl- 
edge of radio, however, I cannot say very 
much for his professional manner, and this 
in the case of the "radio doctor" is a prime 
requisite. 

The average amateur is generally a lik- 
able "kid," but when he enters the house 
of a novice in trouble and starts 
twirling the knobs of his receiv- 
ing apparatus, at the same time 
talking about "oscillations" and 
"wave decrement," and using a 
lot of other technical terms, he 
is bound to leave the wrong 
kind of impression behind him. 

Your novice usually appreci- 
ates talking to a man who corn - 
ports himself with dignity and 
takes his business seriously. 
For the services of such a man 
there is a distinct and increas- 
ing demand. 

During the past three or four 
months hardly a night has 
passed when I have not been 
called out in a professional 
capacity to the homes of two 
or three novices who are having 
trouble with their sets and it may be in- 
teresting to others to know how I built up 
this demand for my services. 

My first call came from a doctor who 
lives about two blocks away. He stated 
that his signals were so faint he could hardly 
hear them; he had tried every remedy he 
knew, but without success and would like 
me to come over to find out what was wrong. 
When I asked him how he had learned about 
me he stated that it was through a local 
newspaper contest in which my name had 
been mentioned as taking the prize for long 
distance reception. 

Not knowing just what his trouble might 
be, I had the forethought to take along a 
battery and a lamp so that I might test 
for short circuits. When I arrived at his 
house, I found the parlor quite crowded 
with guests whom he had invited over to wit- 
ness his reception of long distant stations. 
One can easily imagine his chagrin, under 
these circumstances, on finding that his set 
was out of order. 

His receiving apparatus was quite the 
most beautiful I had ever laid eyes on. He 
said that he had paid over $500 for the 
complete equipment, and I could readily be- 
lieve him when I looked it over. 

Instead of starting to work on the con- 
trols, I first asked him the history of the 
trouble and from the impression this created 

I have continued the practice ever since. He 
was just itching to tell me his "symptoms," 
like the fellow who is sick wants to do with 
his doctor ; I let him go as far as he liked. 
After he was through I asked him a few 
definite questions. What was he using as 
an aerial? How was his ground connection 
made? Had he gone over the connections 
on his set ? To this last question he re- 
plied in the negative, so I quickly took out 
my short circuit tester and started to work. 

It was not more than five minutes before 
I located a broken connection on his vario- 
coupler and quickly repaired it. Mind you, 
during this time I had not laid a finger on 
any of his dials nor attempted to operate the 
set. When I had repaired the broken con- 
nection I simply said, "Try it now, doctor." 
He went to the controls and soon found his 
set working to perfection. As I left he 
asked me what my charges would be. When 
I replied that I was very glad to be of some 
service and that there would be no charges 
he was visibly disturbed, and right there I 
learned that most persons prefer not to be 
under obligations of this character and that 

up a list of the troubles I have encountered, 
as follows : 

Broken or bad connections 25 per cent 
"B" battery defects and troubles 21 " 
Incorrect wiring 18 " 
Tube defects 4 " 
Faulty parts 12 " 
Wrong assembly. 6 " 
Antenna and ground defects 14 " 
The troubles in broken and bad connections, 
including short circuits, are always the first 
things to look for. The fact that the circuit 
is "open" at some point can be very easily 
and quickly established by a lamp or buzzer 
test and with a little experiment can be 
localized to some particular part of the set. 
Fortunately, troubles of this sort are usually 
found at some accessible point in the circuit. 
Rarely, if ever, do they occur in the wind- 
ings of transformers or inductance coils. If 
definitely located in one of these latter, I 
think the best practice is to recommend the 
purchase of a new piece rather than try to 
repair the old except perhaps in some tem- 
porary fashion. 

One of the most peculiar cases of this 
kind of trouble that I ever came 
in contact with was on a set 
where the set screw on the 
variable condenser dial made 
contact with a metal projection 
on the operator's table and ren- 
dered the set completely out of 
order when the contact oc- 
curred. Frequently I have dis- 
covered short circuits due to 
the collection of dust on fila- 
ment rheostats which, when 
carefully cleaned, were again as 
good as new. 

Sometimes bad contact is 
easily confused with "B" bat- 
tery troubles as for instance 
when the spring contact of the 
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IN this article, Mr. Grieg points out facts which have great 
possibilities for us amateurs. At last, the time has come when 
we can make our radio knowledge pay for itself. We suggest 

that all the amateurs who know the game. read this article as we 
feel sure they will be able to help some broadcast listeners who 
are having trouble with their outfits and thereby make enough 
money to buy that new tube with which to make more DX. 
Not only will this bring profit but also recognition of the ama- 
teurs as a special body of trained radio men. This should be of 
great importance to us from the standpoint which has been 
explained thoroughly in our recent prize contest "Who Will 
Save the Amateur ?" We shall be glad to hear from amateurs 
who have been able to improve their stations by doctoring sick 
sets. 

*Formerly radio engineer with the Marconi 
Wireless Telegraph Co. of America. 

a charge for services rendered will make 
more friends for you than the other method. 

My charge is $2.00 per call, regardless of 
the character of the work. Of course, very 
few cases are as simple as the one just de- 
scribed, but after a little experience a fellow 
soon gets so that he can tackle most any 
trouble with confidence and if he is careful 
and conscientious his reputation spreads very 
quickly. Classified, the cases that I have 
worked upon stack up about as follows: 
Sets completely out of order, 34 per cent 
Sets in bad working order 42 " 
Sets unsatisfactory as to design, 16 " 
Recommendations as to sets and 

appliances 8 " 
The first classification is self explanatory. 

In the second classification I put all such 
troubles as bad wiring, battery fault, tube 
faults, broken connections and a host of 
other difficulties which annoy but do not 
prevent operation of the set. In the third 
classification I place all troubles due to in- 
correct design, such as interference, dying 
signals, humming and other noises due to 
improper placement of the parts. The fourth 
classification is sufficiently described above. 

A peculiar thing about the work is that 
one hardly ever has exactly the same kind 
of trouble to deal with. They may be 
grouped together under broad classifications, 
but in each case there will be some different 
conditions to contend with, however slight. 

For the purposes of analysis I have made 

plate circuit in the detector tube 
socket is of insufficient tension. 
On account of the high fre- 

quency character of the currents passing 
these points, a certain amount of current will 
"leak over "' from the spring contact to the 
tube even when there is an actual air sepa- 
ration between. The noise of this leak 
closely resembles a run down "B" battery. 

Undoubtedly the most baffling of all trou- 
bles are those which we ascribe to our "B" 
battries, which are blamed for everything 
from static to transformer hums, and in 
my experience they very rarely have proved 
to be the real culprits. 

An excellent practice is to disconnect and 
separately test the condition of each "B" 
battery before subjecting them to unwarran- 
ted condemnation. The "crackling," "scrap- 
ing" and "whistling" which are so often at- 
tributed to faulty "B" batteries may be due 
to a number of different causes. It may, as 
stated previously, be due to static, though 
this is quickly recognized by an experienced 
operator. It may be due to reversed "A" 
battery leads. It sometimes occurs when 
tubes are operated above their rated capac- 
ity from the disentegration of the filaments. 

A discharged "A" battery, an incorrectly 
wired plate connection, parallel connected 
binding post leads, a dusty condenser, a loose 
connection, and a good many other things 
may be the real causes we are Iooking for. 

Incorrect wiring is most frequently found 
in a set which the novice has attempted to 
build at home. If only one or two connec- 
tions are wrong I usually make it a practice 

(Continued on page 2050) 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for May, 1923 1943 

Awards of the $500.00 Prize Contest 
Who Will Save the Radio Amateur? 

BY ERNEST G. UNDERWOOD 
First Honorable Mention 

THE answer to this question seems to be 
at the present time, causing no little 
amount of anxiety to many radio ama- 

teurs. 
Some see in the near future complete 

oblivion for the amateur ; others, more op- 
timistic, see the danger ahead, but without 
undue alarm, counsel caution about flaunting 
the inherent rights and privileged character 
of the Government Licensed Amateur trans- 
mitting stations before the eyes of a public 
that is bent primarily upon receiving radio 
broadcast concerts, and receiving these con- 
certs without the interference of amateur 
transmitters. 

The Great War brought the American 
amateur into the public eye- temporarily- 
as nothing else ever had. However, all such 
waves of publicity gradually die out, and 
the service that the radio amateur rendered 
the Army and Navy during the war is be- 
ing forgotten, especially when the same ama- 
teur by chance interferes with the reception 
of a concert. 

We amateurs cannot expect the general 
public to enter into the reception of broad- 
cast concerts with the enthusiasm with 
which we entered into the amateur game. 
Consequently, we must not expect the aver- 
age man who wishes to listen to the broad- 
cast programs, to put a couple of hundred 
dollars into equipment, when he can secure 
apparatus that will meet his requirement 
for $65 or $70. 

W ITH mingled feelings, I read Mr. 
Armstrong Perry's exposé of the 
American Amateur. In turn, my ama- 

teur blood, and then my radio fan feelings 
surged forth, and I was finding myself 
fighting with myself. 

Yes, I am a radio amateur. I believe I 
can lay claim to the title without impunity, 
and without fear of inviting from other 
members of the radio fraternity perpetual 
doom and curses. I have a good receiving 
and transmitting station, and have been con- 
tinuously licensed for the past eight years, 
and even joined two radio clubs. 

On top of that, I am a radio fan. I con- 
fess that, occasionally, I slip up on 360 and 
400 meters, where all broadcasting lets 
loose, and I listen quite frequently to really 
good musical selections. I find that this 
is a little bit of well- earned recreation after 
a few hours at the key. 

Now that those things have been said, I 

think that I can have a few words with 
Mr. Perry himself, about his article, on 

which the whole fight started. You see, 

there are several things which he has said, 
which even a radio fan like myself couldn't 
pass up without comment. 

For instance, I do not like his definition 
of an "amateur," as given in his first para- 
graph, and I know that many others do not 
either. A man doesn't have to belong to 
"a national non -commercial organization" 
to be a radio amateur. Someone will have 
to come out with a better definition than 
that before I shall subscribe to it. 

On the other hand, I admire Mr. Perry's 
views in the next paragraphs. The one in 

which he states that Government officials 

There is no question in the mind of any- 
one at all familiar with the receiving ap- 
paratus that the average receiver used by 
the general public is of such construction 
as to permit the reception of signals from 
zero to infinity without any appreciable dif- 
ference at any point on the receiver. 

With this kind of equipment being in use 
in ninety per cent of the broadcast receiving 
stations, it is not surprising to hear rumors 
of the drastic action that is to be taken to 
eradicate the amateur nuisance. 

When on top of this comes the prediction 
of a well known radio authority that there 
will be 2,000,000 broadcast listeners by 1925, 
and 20,000,000 by the end of 1927, it is 
plainly evident that the amateur who wishes 
to retain his right to transmit must watch 
his step I 

Now, personally, I can see only one solu- 
tion to this problem, and I am sure that I 

am not the only one who looks at the 
situation in this manner: the amateur of 
today is not the free lance of the air that 
he was in 1915. The amateur of today 
MUST sacrifice in order to maintain his 
present status. In the large cities where the 
regular broadcast stations furnish every- 
thing in the nature of news and reports, 
from stock and market quotations to set - 
ing up exercises, it is plainly evident that 
the only thing for the amateur to do is to 
KEEP STILL, and REFRAIN FROM 
USING HIS TRANSMITTER UNTIL 

Saving the Radio Fan 
BY AN OLD TIMER 

Second Honorable Mention 
chuckled when wave -lengths were passed 
around to the first amateurs, is actually 
funny. 

It shows that some officials have a sense 
of humor, anyhow. And the eulogy to the 
4,000 -odd radio amateur operators who 
formed the backbone of the U. S. Army and 
Navy radio communication systems during 
the war is very well done. Too much can- 
not be said about it, and I can personally 
appreciate it : I served nearly two years on 
one of Uncle Sam's battle- wagons. Mr. 
Perry is right in what he says, but he does 
take an awful lot for granted in that short 
paragraph. Wonder if he tried some war- 
time radio? 

However, that is neither here nor there. 
The big point comes in Mr. Perry's next 

paragraph, in which the keynote of his 
whole 2,500 words are summed up. He 
says : "And now arises a situation which 
apparently means death to amateur radio as 
it has been !" (The italics and the excla- 
mation point are mine.) 

Now this statement would be extremely 
interesting had not Mr. Perry advisedly used 
that word "apparently" in that prophetic 
( ?) sentence. I'll bet my new syncrackers 
gap against his three -phase rotary condenser 
that he knew that that would come about I 

And what he says about listening in to a 
distant station, and getting an earful of 
phonograph records, health talks, music, 
speeches, and other bunk positively arouses 
my radio fan feelings. Radio fans do know 
how to tune their sets, and discriminate 
between stations. I wonder if Mr. Perry has 
a receiving set? 

SUCH TIME AS THE LOCAL BROAD- 
CAST SCHEDULES ARE COMPLET- 
ED, THEN, AND THEN ONLY, 
SHOULD HE USE HIS TRANSMIT- 
TER. 

In the outlying communities where broad- 
cast stations are located at a great dis- 
tance, the amateurs in the vicinity should 
coöperate with the editor of the town 
paper and arrange to furnish him with the 
market and stock reports, weather fore- 
casts, and other interesting information. 
This information is usually too expensive 
for the average town paper to secure by 
leased wire service, and when obtained from 
the local amateur stations, would not only 
be appreciated by the editor of the paper, 
but would be an obligation that the editor 
would be more than willing to discharge by 
means of the publicity offered through the 
columns of his paper. It can be readily seen 
that the publicity gained by rendering a 
service to the town paper would immediately 
place the amateur in the position as an as- 
set to the community rather than a nuisance. 

Therefore, the answer to the question 
asked at the beginning of this article would 
seem to be: The amateur and the amateur 
only can work out his own destiny; coöpera- 
tion where coöperation is needed; service 
where service is wanted; and a generous 
attitude towards those who wish to enjoy 
themselves at the expense of a part of the 
time previously used for "chewing the rag." 

Again, my amateur feelings are flattered 
at the news in the next paragraph. As an 
amateur, my vanity is pleased when I learn 
that I am placed in the "fighting" class. 
Yes, I can fight, and so can nearly 500,000 
others like myself. And what he says about 
the "League" is true, every word of it. The 
"League" can fight, and is organized, as 
many of us have learned. But be it under- 
stood, I am not a "League" member. I 
can't say that I endorse all of their policies, 
but they've been mighty decent to radio fans, 
and I'm a radio fan. 

His allusions to the powers (assumed 
"political ") down at Washington, where 
they will want to put the lid on the amateur 
is rather far - fetched. They may have ap- 
parent powers, but what will these amount 
to, if they can't produce any better results 
than those obtained in having the Prohibi- 
tion Law reversed? Eh, I ask you that? 

Now, it was very kind and nice of Mr. 
Perry to credit the radio amateur with 
starting this radio industry, and giving the 
manufacturers a living. Yes, Murdock, 
Clapp -Eastham, General Radio, Grebe, Duck 
and many others were here long before the 
radio fan, and amateurs liked them pretty 
well, too. But the radio fan in me wants 
to know why you don't give him some 
credit, too? Many shirt and pants, and 
button -hole makers spoiled a perfectly good 
radio market by making fortunes on us poor 
fans, who didn't know a grid that leaked 
from a cracked insulator. 

Now, Mr. Perry, it is the radio amateur, 
the man who knows, who is setting us 

(Continued on page 1982) 
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Controlling Models By Radio 
By MAJOR RAYMOND PHILIPS. I. O. M. 

SERIES -WOUND MOTOR 
Amany wireless enthusiasts have on 

various occasions asked me to de- 
scribe a scheme for controlling a 
series -wound model electric motor, 
a skeleton plan, Fig. 4 shows a 

method of connecting such a motor to the 
selector already described, and comprises a 
battery A, series -wound model electric 
motor B, drum C, with contacts D, Dl, D2, 
and E, El, E2. 

fig. 4 
Layout of Circuit Showing the Method of Con- 
necting a Series Wound Motor to the Selector 

Already Described 

In operation it will be observed that 
electric current from the battery A would 
traverse the field magnet winding B1, thence 
to terminal No. 1, and contacts D1, E2, 
and terminal No. 6 through the windings 
of armature with commutator B2 to termi- 
nal No. 5, thence to contacts El, D2, and 
finally to battery A, thus causing the arma- 
ture with commutator B2 to revolve in the 
usual manner. 

REVERSING THE CURRENT 
It will be noted that electric current can 

be caused to flow in a reverse direction in 
the windings of armature B2, by revolving 
the drum C until contact Dl is connected 
with El, and contact D2 connected with 
contact E2. 

The polarity of the current traversing the 
field magnet winding B1 would, however, 
remain unaltered, so that the armature with 
commutator B2 would revolve in a reverse 
direction to that previously described. 

The skeleton plan Fig. 4 shows a scheme 
for controlling a series -wound motor. Model 
electric locomotives are invariably fitted with 
either a series -wound motor or a permanent 
field magnet type. 

Many wireless enthusiasts have asked me 
to describe a method of controlling a shunt - 
wound electric motor. 

I furnished a diagram showing a scheme 
for controlling four such motors. I should, 
however, advise beginners to confine their 
energies to constructing apparatus for the 
wireless control of one electric motor before 
attempting complicated feats. 

SHUNT -WOUND MOTORS 
I had, perhaps, better explain that the 

term shunt -wound (as applied to electric 
motors) simply means that the field magnet 
winding is connected in parallel with the 
armature windings, but the resistance of the 
field magnet winding of such a motor is so 
high that only a small amount of electric 
current passes through same. 

A skeleton plan, Fig. 5, shows a method 
of connecting a model shunt -wound electric 
motor to the selector (described in my 
previous articles), and consists of a battery 
A, shunt -wound electric motor B (with 
field magnet winding B1, and armature with 
commutator B2), drum C, contacts D, Dl, 
D2 and E, El, E2. 

In operation it will be observed that 
electric current from the battery A would 
pass through contacts D, D1, E, and E2, 

Part IV 
thence to terminals Nos. 6 and 8, through 
armature windings and commutator B2, also 
field magnet winding B1 to terminals Nos. 
2 and 5 respectively. From terminal No. 5 
the electric current would flow through con- 
tacts El and D2, thence to battery A, and 
being connected with terminal No. 2 forms 
a common return from the field magnet 
winding B1. 

The armature with commutator B2 would 
thus revolve in the usual manner, but it 
will be apparent that by revolving the drum 
C until contact Dl is connected with contact 
El, and contact D2 connected with contact 
E2, electric current would be caused to flow 
in a reverse direction in the windings of 
armature B2. 

The polarity of the current traversing 
the field magnet winding 131 would remain 
unaltered, so that the armature with corn - 
mutator B2 would revolve in a reverse di- 
rection to that already described. 

Fig. 6 shows a model shunt -wound electric 
motor which clearly shows the field magnet 
and armature windings connected in parallel. 

THE COHERER 

A coherer is generally classified as an 
imperfect contact detector, and was used 
for dectecting wireless telegraph signals in 
the early days of radio -telegraphy. Al- 
though now obsolete for that purpose, it 
still has many advantages for controlling 
mechanism at short distances. 

A coherer consists of a non -conducting 
tube (suitably mounted) containing contacts 
upon which rest metallic filings. The latter 
offer a high resistance to the passage of an 
electric current, but the arrival of an inci- 
dent wireless wave causes such filings to 

fig.5 
Showing How a Shunt -Wound Motor Would Be 

Connected to the Selector. 

short- circuit the contacts, and so close a 
local circuit connected with same. 

The operation of shaking the filings 
(called de- cohering) restores their resist- 
ance, and so opens the local circuit pre- 
viously referred to. 

Many years ago experiments were con- 
ducted with various types of "self- restoring" 
imperfect contact detectors, but the latter, 
appeared to need such extremely fine ad- 
justment that at the time a coherer with 
"tapping" device (the latter for shaking up 
the filings in a coherer) was generally used. 

For controlling models by wireless the 
simplest, but at the same time most effi- 
cient, form of coherer should be installed 
in the "receiving" apparatus. 

A simple form of coherer can be con- 
structed as shown in Fig. 7. It consists 
of a glass tube, A (PA" long by " inside 
diameter), with two brass plugs B, C and 
rods BI, Cl attached. The latter may be 
passed through small holes cut in corks 
D and Dl. 

The corks may also form plugs for seal- 

ing the ends of the glass tube A. A space 
of %" should be left between the brass 
plugs B, C, and should be half filled with 
nickel filings. The latter can be made by 
filing a piece of nickel and collecting such 
filings on a sheet of clean paper. 

COMPARISON BY RESULTS 

The efficient working of a coherer will 
be seriously impaired if the filings con- 
tained therein are touched by an operator's 

Armature- 'Commutator 
Battery ' 

fig. 6 

A Shunt -Wound Motor. The Diagram Clearly 
Shows the Field Magnet and Armature Windings 

Connected in Parallel 

hands, as the latter (due to perspiration 
and other natural causes) would coat the 
filings in question with a film of grease, 
thus producing obvious deleterious effects. 

The coherer as shown in Fig. 7 can be 
mounted in a "horizontal" position, in any 
suitable manner upon an insulated base, and 
it functions satisfactorily if properly ad- 
justed, but its large contact surfaces might 
sometimes tend to make it sluggish in "de- 
cohering." 

VERTICAL TYPES 

Such a defect would be a source of an- 
noyance if a coherer controlled a circuit 
connected with a relay, on account of its 
tendency to cause the latter to intermittently 
operate other apparatus which might be 
connected with same. For instance, the re- 
sultant effect upon a model electric train 
(as described in previous articles) would 
be to cause the electric locomotive to func- 
tion in an erratic manner. 

If such a defect had become apparent 
in the receiving apparatus attached to my 
well -known wireless -controlled airship, it 
can be better imagined than described what 
the effect would have been when the craft 
in question floated over the heads of ladies 
and gentlemen seated in the auditorium of a 
theatre, more especially in such large halls 
as the London Coliseum or London Hippo- 
drome. 

It is, of course, possible to construct a 
more elaborate "horizontal" type of coherer 
to that shown in Fig. 7, but, after conduct- 
ing various and numerous experiments, I 
formed the opinion that a "vertical" type 

B, 

D 
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A Horizontal Type of Coherer. 

of coherer proved more reliable for con- 
trolling my apparatus. Fig. 8 shows a 
simple "vertical" type of coherer which was 
used with great success in connection with 
my early experiments, and has proved quite 
satisfactory for controlling models by wire- 
less. 
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A VERTICAL COHERER 
It consists of a wooden base A, brass 

support B with clamping screw C, coherer 
D with glass tube Dl, cork plug D2, brass 
cap D3, vulcanized fibre bush D4, and 
supporting rod E, contact spring F, termi- 

Inal screws G and H. 
o The wooden base A can be made of white 
pine (shellac varnished or French polished) 
8" long by 4" wide by 1/2" or %" thick. 

The brass support B can be circular in 
form; the flange at the base being 1" diam- 

'D2 

,fibre bushing 
i 

04 

Brass Cap 
Ciasslak) 
Contacts 
BASE Of CONE 

RER. DETAIL. 

A 

Fig. 8 
The Vertical Type of Coherer Which Has Proved 

Superior to the Horizontal Type 

eter by %" thick. The "shank" can be tie" 
diameter, while the total height of the sup- 
port can be 34". The brass "cheese head" 
clamping screw C can be Y8" long by %" 
diameter. 

The coherer supporting rod E should be 
made of No. 14 gauge hard drawn brass 
wire 11/2" long, and one end of the rod 
should be screw- threaded to engage with a 
similar screw- threaded hole in the vulcanized 
fibre bush D4. 

The glass tube Dl should be approxi- 
mately 1/" long by i«" outside diameter, 
and inserted in the vulcanized fibre bush 
D4, as shown previously. The glass tube 
may be secured to the fibre bush with "sec - 
cotine," or other suitable cement. If de- 
sired the glass tube Dl may be dispensed 
with, and the fibre bush D4 made 1/" 
long, and bored out, so that the cork plug 
D2 can be used for sealing the end of the 
bored -out portion of the bush. The glass 
tube Dl is handy for the purpose of in- 
specting the filings contained therein, but 
the coherer will function equally well with- 
out it if made in the manner described. 

The brass cap D3 should be made of 
brass tube 1/2" outside diameter, and should 
fit tightly over the vulcanized fibre bush 
D4 as shown. 

The contact spring F should be made of 
No. 24 gauge spring brass /" wide and 
bent as shown. 

THE FILINGS 
The contacts in the base of the coherer 

should be made of No. 25 gauge hard drawn 
brass wire, and passed through holes drilled 
in the vulcanized fibre bush as shown in 
Fig. 8. The sum of the total length of the 
two outer contacts should equal the length 
of the center contact. The latter should 
(by soldering) be connected to the brass 
supporting rod E, while the former should 
be connected to the brass cap D3. 

When the coherer is completed as de- 
scribed sufficient nickel filings (made as 
previously referred to in this article) should 
be placed in the glass tube Dl, so that the 
contacts in the base of the coherer are com- 
pletely covered. 

DE- COHERING 
I will furnish a complete wiring diagram 

of the whole "receiving" apparatus, when 
it will be observed that an incident wireless 
wave would have the effect of "short cir- 
cuiting" the contacts of the coherer in 
question, thus closing a circuit connected 
with a relay. 

I explained that the operation of shaking 
the filings in a coherer causes same to "de- 
cohere," or, in other words, restores their 
initial resistance to the passage of an electric 
current. 

An ordinary electric bell movement 
(minus the bell, or gong) makes a suitable 
piece of apparatus for effecting the "tap- 
ping" of a coherer, and thus "shaking up" 
the filings contained therein, as and when 
required. 

THE NEW COHERER 

An ordinary electric bell (fitted with a 
21/2" bell) can be purchased at a small cost, 
and the movement consisting of an electro- 
magnet with armature, also hammer, should 
be removed from the bell -base board, and 
suitably mounted upqn the wooden base A 
(Fig. 8) in such a manner that when the 
electric bell movement in question is caused 
to function its hammer should strike the 
brass cap D3 fitted to the coherer D at a 
point opposite the contact spring F. 

I am not furnishing constructional details 
of my latest and very reliable type of 
coherer, as readers will understand that its 
present efficiency has only been attained 
after a considerable amount of experimental 
work in connection with metal contents and 
mixtures of filings. 

The baseboard in question can be made 
of which pine 15" long by 12' wide by 

" thick, and should be shellac varnished 
or French polished. 

A lath 12" long by 3" wide by Y8" thick 
should be secured at each end of the base- 
board to prevent the latter warping, and at 
the same time improve its appearance. 

A small box or receptacle should also be 
provided to accommodate a 3/ -volt pocket - 
lamp battery. The latter will furnish cur- 
rent for the coherer circuit. 

The coherer, with de- cohering device, re- 
lay, and selector, can be mounted upon the 
baseboard as shown in Fig. 9. Six large 
terminals -A, B, C, D, E, and F- should 
also be fitted as shown. 

&%y--.- 

To íergkA/E 

CB 

-Totermiio /F 

fig. Ja 
Diagram of the Connections Between the Coherer 

Relay and Antenna System. 

THE AERIAL TUBES 
It will be observed that terminals E and 

F are for supporting metallic tubes G, G1 
(brass, copper, or aluminum), each 2' 6" 
long by ?a" outside diameter. The latter 
represent an aerial for receiving transmitted 
wireless waves. 

It is advisable for the metallic tubes G 
and GI to be at least 6" from the base- 
board. This can be effected by connecting 
the terminals E and F to a length of screw - 
threaded brass rod 19a" diameter, and passing 
the latter through a length of ebonite or 
vulcanized fibre tube /" outside diameter. 
The screwed brass rod can be secured by 
means of nuts and washers under the base- 
board in such a manner that the lengths of 
ebonite or vulcanized fibre tube will rest 
on washers H and H1 (made of similar 
material), thus producing a neat appearance. 

A miniature flanged lamp holder (.which 
can be purchased for 6d. from practically 
any dealer in electrical material), also co- 
herer circuit switch can be mounted upon 
the baseboard as shown at K and L respect- 
ively (Fig. 9). 

1945 

The whole of the apparatus comprising 
the receiver is now ready for connecting up. 

When the receiver is completed it will 
be found that on connecting terminals A 
and B (Fig. 9) with the terminals of a 
4 -volt storage battery, and terminals C and 
D with the "conductor" and "outer" rails 
respectively of a model electric railway, it 
will be possible to control at will a model 
electric train (the locomotive being fitted 
with a permanent magnet type of electric 
motor) by means of wireless waves radi- 
ated from the transmitter. 

Fig. 10 shows a wiring diagram of con- 
nections between the coherer, relay, and 
antenna of the wireless receiver in question. 

It will be observed that on the coherer A 
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Showing the General Layout of Apparatus on the 
Baseboard. 

Relay 

detecting a wireless wave, and the switch 
S being closed, current will flow from 
the coherer battery CB (an ordinary 3/ -volt 
pocket -lamp battery) through coherer A, 
contact spring D and the winding of relay 
F thence returning to battery CB. 

It will be further observed that the con- 
tact spring D and coherer base B are re- 
spectively connected to contacts E and F 
(Fig. 9), thus providing (through the co- 
herer A) a circuit or path for an oscillatory 
current such as would be received from a 
wireless transmitter as previously described. 

The circuits as shown in Fig 10 are ex- 
tremely simple, and it will be apparent that 
in connection with the wireless control of 
models, detecting a wireless wave and the 
consequent functioning of a relay only in- 
volves one step in what might be (accord- 
ing to requirements) a complicated series 
of operations. 

I explained before that an incident wire- 
less wave would have the effect of short - 
circuiting the contacts and filings contained 
in a coherer, but that if such filings were 
shaken up the resistance of the coherer con- 
tacts would be restored to normal t thus 
"opening" a circuit connected with same. 

On referring to Fig. 10 it will be ap- 
parent that the function of a coherer is 
somewhat similar to that of an ordinary 
press button, in that it opens or closes a 
circuit as desired. 

FINAL CONNECTIONS 
Having regard to the function of a co- 

herer, it will be obvious that a "tapping" 
device should be so arranged that the filings 
contained in a coherer will not be shaken 
up until such time as a selector has com- 
pleted its cycle of operations. 

fig. /1 
This Designates the Connections Between the An- 

tenna, Coherer, Decohering Device, Relay and 
Selector. 
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fig /2 

For that reason the contacts J and J1 
are arranged in such a manner that the 
armature D (of the selector) practically 
completes its stroke before the contacts in 
question admit current to a de- cohering de- 
vice, or tapper. 

Fig. 11 shows a wiring diagram of con- 
nections between the antenna, coherer, de- 
cohering device or tapper, relay, and se- 
lector. The circuit shown in Fig. 10 is in- 
cluded in this diagram. 

It will be observed that on the coherer A 
detecting a wireless wave, and the switch S 
being closed, current from the 
coherer circuit battery C B will 
flow through the windings of re- 
lay J, causing the latter to attract 
its armature K, thus closing con- 
tact Kl, and admitting current 
from the relay battery R B to the 
windings of the selector electro- 
magnet G, causing the latter to 
attract its armature L, and close 
contacts H and HI, thus admit- 
ting current from the relay bat- 
tery R B to the de- cohering de- 
vice or tapper D. 

The latter will strike the co- 
herer A (somewhat similar to the action of 
an electric bell) and shake up the filings 
contained therein, thus opening the circuit 
connected with the relay J, causing the latter 
to release its armature and cut off electric 
current from the selector electro- magnet G, 
and releasing armature L, which will cause 
the selector drum to move a step forward. 

The relay battery R B is a 4 -volt storage 
battery connected to terminals A and B 
(Fig. 9), as previously referred to. In 
the complete wiring diagram to be fur- 
nished, the simplicity of all the circuits 
described will be apparent, more particularly 
to those who have carefully studied all the 
diagrams previously furnished. 

Quite apart from controlling model elec- 
tric trains by wireless, it will be found that 
the wireless receiver in question can be 
used for numerous other experiments. 

Left: Showing the Con- 
nections of the In- 
struments Mounted on 
the Baseboard. Above: 
The Relay. Right: 
Photo of the Complete 
Receiver. 

The connections can be made with No. 
18 gauge double -cotton- covered copper in- 
strument wire. 

It will be apparent that where junctions 
of wires are shown, these may be effected 
by twisting such wires together, and secur- 
ing them by the terminal involved. On 
referring to Fig. 12, it will be observed 
that terminals A and B are for connecting 
to the terminals of a 4 -volt storage battery. 

Terminals C and D are for connecting to 
the conductor, and outer rails of a model 
electric railway. 

liable for apparatus controlling models by 
wireless. The coherer circuit switch R as 
shown in Fig. 12 is an inexpensive one -way 
type such as is used in connection with 
electric bell circuits. 

FINAL ADJUSTMENTS 
The 3% -volt dry battery is simply one 

of a type used for pocket lamps. It will be 
advisable to fit small terminals to the brass 
strips attached respectively to the positive 
and negative poles of the battery in ques- 
tion, so that the terminal wires of the co- 
herer circuit can be connected to, or dis- 
connected from the battery terminals as 
desired. 

A miniature 4 -volt electric lamp should 
be fitted to the miniature lamp -holder L 
shown in Fig. 12. 

Assuming the complete wireless receiver 
has been connected up as shown in Fig. 12, 
it will now be ready for testing. 

The terminals A and B can be connected 
by means of a short length of insulator 
copper wire (No. 16 or 18 gauge double - 
cotton- covered copper wire will do) to the 
terminals of a 4 -volt (40 ampere -hour ca- 

pacity) storage battery, and 
the terminals C and D con- 
nected respectively to the con- 
ductor and outer rails of a 
model electric railway as pre- 
viously described. 

On closing the coherer cir- 

The Selector 
Relay Used in 
Conjunction 
with the Rotary 
Selector Drum. 

When the coherer, with de -cohering de- 
vice, relay, selector, etc., are mounted upon 
a baseboard as shown in Fig. 9, the various 
instruments can be connected up, as shown 
in Fig. 12. 

A Better View of the Complete Receiver is Obtained from the 
Picture Above. The Rotary Selector Drum in its Completed 

Form is Also Shown. 

Terminals E and F are supports for me- 
tallic tubes (the antenna), as shown in 
Fig. 9. 

Terminals G and H shown in Fig. 12 are 
connected with the contacts of the relay 
while terminals I and J are connected with 
the windings of the electro- magnet of such 
relay as previously described. 

The selector terminals are marked 1 to 8 
respectively. The coherer M (with base), 
shown in Fig. 12, is mounted in such a 
manner that when the de- cohering device 
N and N1 functions, the hammer P strikes 
the coherer, thus shaking up the nickel 
filings contained therein. 

It will be observed that the de- cohering 
device is somewhat similar to the movement 
of an ordinary trembling type of electric 
bell. In Fig. 11 I showed the device con- 
nected up similar to a single stroke type of 
electric bell. 

I have shown the two types in case any 
amateurs may wish to try experiments. I 
am of opinion that the trembling type of 
de- cohering device will be found more re- 

cuit switch R the selector will 
probably function. There is 
nothing to be alarmed at if 
such a thing happens; but. 
if the functioning continues; it 
indicates that the coherer M 
is too sensitive. To reduce 
its sensitiveness, it will only be 
necessary to remove some of 
the nickel filings contained 
therein. 

It may also be necessary to increase the 
tension of the balance spring H of the 
relay. TESTING 

When the complete receiver is properly 
adjusted, it will be found that by func- 
tioning the transmitter the selector and other 
component parts of the "receiver" will also 

The Decohering Device in Its Finished Appearance 

function, and the miniature electric lamp 
fitted to the lamp- holder as shown in Fig. 
12 will light up each time the contact -pins 
fitted in the selector drum make contact 
with the spring brass contacts. 

(Continued on page 2052) 
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In this article, the third of a ser- 
ies on radio frequency measure- 
ments, the author gives some valu- 
able information which we believe 
the real radio experimenters will 
welcome. These articles have been 
written in simple language and with 
a minimum of formulae and techni- 
cal terms, which brings them within 
the understanding of the average 
amateur. 

We urge all amateurs worthy of 
this name to build a C. W. oscil- 
lator as described in the first part 
of this article and to experiment 
along the lines suggested by the au- 
thor. They will derive from it a 
real benefit and will be able to de- 
sign and build better and more effi- 
cient apparatus themselves. 

1, ,,, 1 1, ,,,,,,,,,M1,,,,,,,,,,,.01,,,,,,,1,,,.,,1.,.1,.,.1 ............., 
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R. F. Measurements With the C. W. Oscillator 

THUS far we have taken up the 
measurement of inductance, capa- 
city and resistance by means of the 
C. W. oscillator described in the 
January issue of RADIO NEWS. 

There remain to be considered a group 
of miscellaneous measurements such as 
mutual inductance coupling coefficients, 
distributed capacity ; and the discussion of 
certain other important uses of the C.W. 
oscillator, such as calibration of receivers, 
transmitters, determining the wave -length 
of received signals or of a distant trans- 
mitting station, studying the character- 
istics of coupled circuit sets, and finally 
its use as external heterodyne in the re- 
ception of C. W. signals. These miscel- 
laneous uses will be taken up in this 
article. 

I. Measurement of Mutual Inductances. 
When two coils whose inductions are L, 
and L, are connected to each other in 

fig.] 
Left : Coils Connected so That Fields Assist, 

Turns Going in Same Direction. 
Right: Coils Connected so That the Fields Op- 

pose, Turns Going in Opposite Direction. 

series (see Fig. 1) the resultant total in- 
ductance is not given by the sum of these 
individual inductances, but depends upon 
the manner in which they are connected 
together. If they are so connected that 
their magnetic fields reinforce one an- 
other then the resultant total inductance 
is found by mathematical analysis to be 
given by the equation 

LA= L, +L,+2M eq. (1) 
If the two coils are so connected to- 
gether that their magnetic fields oppose 
each other then the resultant total induct- 
ance of both coils in series is found upon 
analysis to be given by the equation 

La= L, +L, -2M eq. (2) 
The additional inductance factor M is the 
mutual inductance between the two coils 
which is contributed by the coupling of 
the coils to each other, and depends upon 
the individual coils and the degree of 
coupling between them. This mutual in- 
ductance exists regardless of whether the 
two coils are connected in series or not, 
as in the case of the well known vario- 
coupler. This factor is important to know 
as a knowledge of the degree of coupling 
depends upon it. 

The mutual inductance M may be meas- 
ured without knowing the individual 
values of inductance L, and L in the 
following manner: Connect the two coils 
together so that their magnetic fields 
assist each other, i. e., so that when con- 
nected together the turns all run in the 
same direction. Since the coupling may 
be measured with the two coils at differ- 
ent distances from each other and at dif- 
ferent angles to each other, place the 
coils in the position in which it is desired 
to measure the mutual inductance. Meas- 
ure the total inductance of the two coils 
thus connected in series by any one of the 
inductance methods described in the Feb- 
ruary issue of RADIO NEWS. Call the 
value of the total inductance thus ob- 
tained La. Now reverse the connections 

By L. R. FELDER 
Part 111 

of the two coils to each other (see Fig. 
1) without altering the relative position 
of the coils, in which case the same 
coupling will be mainÿimed and the coils 
will be connected so that their magnetic 
fields oppose each other. Again measure 
the total inductance of the two coils in 
series as above and call this value Lb. 
Now La and Lb are given by the equa- 
tions (1) and (2) above, respectively. If 
we subtract equation (2) from equation 
(1) we will get 

LA - La = 4M eq. (3) 
LA -La 

Hence M = eq. (4) 
4 

Thus having obtained La and Lb by 
measurements we can calculate the mu- 
tual inductance M for any given setting 
of the coils from equation (4), without 
knowing the individual inductances of 
the coils. In this way the mutual induct- 
ance between the coils may be obtained 
for different separations and settings of 
the coils. 

II. Determination of Coupling Coeffi- 
cient. Method (a). The mutual induct- 
ance thus measured is in fact a measure 
of the reactance which is common or 
mutual to the circuits coupled to each 
other. The coupling coefficient is a meas- 
ure of the closeness with which the two 
circuits are coupled to each other and is 
a very important factor in receiver de- 
sign, and is defined by the ratio of equa- 
tion (5) 

K= M 
eq. (5) 

L, L, 
where M is the mutual inductance be- 
tween the two coils, L, and L, are the 
individual inductances of the coupled 

Resonant Coupling 
wave /errgth) waves 

L 

V 1A2.2 

Wave length 
ig. 4 

Q.) 

A 

'rave length 

fig. 5 
Fig. 4. Effect of Tight Coupling. Fig. S, Effect. 

of Loose Coupling. 

coils, and k is the coefficient of coupling. 
To obtain this factor then it is essential 
to measure the individual inductances of 
each coil by any of the inductance meth- 
ods given in the February issue of RADIO 
NEWS, and to measure the mutual induct- 
ance by the method given above. The 
coupling coefficient K can then be calcu- 
lated by equation (5). In this way K 

Method of Measuring the Coupling Coefficient of 
Two Circuits. 

may be determined for any pair of coils 
for various settings and positions of the 
coils. 

Method (b). The second method of 
measuring the coupling coefficient is a 
very important one, as by this method 
the characteristics of a circuit may be 
simultaneously obtained with the coup- 
ling coefficient. Consider two circuits 
coupled to each other as in Fig. 2, each 
being tuned to the same wave -length A. 
It is an established principle, derived 
mathematically and verified experimen- 
tally, that due to the reaction of each 
circuit on the other two peak waves are 
produced, one larger than the resonant 
wave -length A, the other smaller than 
the resonant wave- length A. These peak 
waves are called "coupling waves," and 
their values are given by the following 
equations 

A, =A Vi + K eq. (6) 
A, =A V I -K eq. (7) 

fig. 2 
Coupled Circuits Produce Coupling Waves. 

in which A, is the larger coupling wave, 
A, is the smaller coupling wave, A is 
the resonant wave -length to which both 
circuits are tuned, and k is the coupling 
coefficient. From these two equations 
there is derived the very closely approxi- 
mate equation 

A, -A, 
K = eq. (8) 

The problem of measuring the coup- 
ling coefficient is therefore that of meas- 
uring the coupling waves A, and A 
when the circuits are tuned to the reso- 
nant wave -length A. The method for 
determining these coupling waves is then 
as follows: Set the C. W. oscillator at 
the wave -length to which the circuits are 
to be tuned, this is the operating wave- 
length A. Tune each of the two coupled 
circuits individually to this wave- length 
by means of the C. W. oscillator. The 
two circuits are then tuned to the same 
wave- length, hence to each other, and 
they are coupled to each other in the po- 
sition desired, as in Fig. 3. A radio fre- 
quency milli -ammeter is inserted in one 
of these circuits, say circuit A. Without 

(Continued on page 2040) 
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A Remarkable Loud Speaker 

One of the Loudspeakers Embodying a New Prin- 
ciple of Construction. The Mechanism is in the 
Cylinder, Upon Which is Mounted the Horn, 
and May Be Adapted to Any Type of Sound Box 

ON November 27th of last year, Gen- 
eral Ferrie presented to the French 
Academy of Sciences a paper on 

some new developments in loudspeakers. 
One of the instruments described was in- 

stalled in one of the corners of the large 
auditorium and a demonstration was given 
after the lecture which convinced every- 
body of the great superiority of the new 
apparatus which had 'post been described. 
The instrument shown at the meeting was 
only of medium size and was designed to 
amplify efficiently so as to permit about 
6,000 people to hear a speaker. Another 
type of these loudspeakers has been de- 
signed and installed on the top of the factory 
of the Gaumont Company in Paris for the 
purpose of demonstrating the extraordinary 
carrying power of the new instrument and 
to give orders which may be heard all over 
the plant and in the streets surrounding it 
within almost one -half a mile. 

During the demonstration given to news- 
paper men, it was possible to hear some 
music transmitted with a phonograph and 
the voice of the announcer on a large boule- 
vard where a great number of automobiles 
and street cars are running constantly. In spite of the noise, it was possible to hear every syllable and even the weakest notes 

WE are glad to give the fullest pub - licity to the entire correspondence as published below, with the hope that the radio industry will take note of it. There has been much sharp dealing in radio circles heretofore, so when we come across a trans- action such as the one outlined below we do not hesitate to broadcast it. It should serve as an object lesson for every radio manufac- turer and every radio dealer throughout the country. 

Editor, RADIO NEWS : 

New York City. 

I am enclosing herewith correspondence I had with one of your advertisers, who I think deserves much credit. 
The way they have handled the situation 

in general is commendable and merits for 
them the highest respect and confidence of 
the radio public in their concern and their 
product. 

I trust you will find your way clear in 
some way to show these people how much 
their policy means to the radio game today. 
From a knocker they have turned me into 
one of their most ardent supporters and 
boosters. 

This will demonstrate that your readers 
should have no hesitancy about ordering any 

played by means of phonograph records. 
The clearness of the voice was remarkable 
and the "s" and "ch" were heard plainly 
without the whistling noise which generally 
accompanies these letters wh ". heard 
through a loudspeaker. This is due to the 
special construction of the diaphragm which 
is made of a cone -shaped piece of var- 
nished silk having an opening of 90° around 
which is wound in one or more layers, a 
very fine wire of aluminum. This cone and 
coil combination is placed in a very strong 
magnetic field produced by an extra coil 
wound around the closed core as in a well - 
known type of telemegaphone. 

On account of the construction of the main 
pole- piece, the magnetic gap is extremely 
small and all the diaphragm and coil com- 
bination is submitted to the field, insuring 
a maximum response even when very weak 
currents pass through the movable coil. A 
great advantage of this diaphragm is that 
it has no natural period of its own which 
insures the perfect production of every vi- 
bration whatever their frequency. For the 
passage of sound, the inside of the pole -piece 
is provided with small holes as shown in 
the diaphragm. These holes open directly 
inside of the horn, which is mounted with 
a tight fit to the loudspeaker mechanism. 

The manufacturers of this new loud- 
speaker have succeeded in making the new 
type of diaphragms in very small sizes 
which weigh less than two grams including 
the wire. Since the diaphragm and the 
coil have the same surface exposed in the 
field, they are both influenced over the 
entire surface, producing a greater amount 
of the diaphragm than in the systems where 
they are attracted and repulsed only in the 
center. With one of these loudspeakers 
having a small diaphragm where no less 
than two grams are used, as illustrated in 
Fig. 2, it is easy to speak to an audience 
of over 6,000 persons in a great auditorium 
so that every syllable is understood by 
everyone. This gives an idea of the carry. 
ing power of this instrument. 

Fair Dealing Pays 
articles as advertised in your magazine, even 
though situated miles away from the man- 
ufacturer. 

Thank you for whatever attention you 
may find your way clear to give this. 

L. W. Houlroyd, 
Bayonne, N. J. 

Acme Apparatus Co., 
New York City. 
Gentlemen : 

A month ago I had a 2 -stage regenerative 
set with which I was getting excellent re- 
sults. With the idea of extending my range, 
I started reading up on radio frequency, af- 
ter which I picked your transformer as hav- 
ing the best construction, etc., of any on the 
market. Having used your audio transform- 
ers and knowing the status of your concern, 
I was confident that I was making no mis- 
take. 

Well, I purchased an R -2 and this called 
for a complete remodeling of my set. After 
purchasing a new cabinet, panel and addi- 
tional instruments I mounted everything in 
its place in accordance with your hook -up, 
and when everything was finished I turned 
on the lighting juice and not a peep came 
from the machine. 

Of course, this apparatus is used in con- 
junction with vacuum tube amplifiers by 
means of which the voice or music may be 
amplified up to any desired value. This 
instrument is the result of more than 20 
years of research by the Gaumont Com- 
pany which tried to design a perfect loud- 
speaker to be used in conjunction with their 
talking moving pictures. Every possible 
system has been given a tryout in the labora- 
tories by the engineers of this company who 
built a system using the properties of 
flames, compressed air and several other 
systems which were not found satisfactory. 
The volume obtained was sufficient, but the 
clearness of the speech and music never sat- 
isfied these never -tiring workers, Mon - 
sieurs Gueritot and Aschel, who developed 
the new loudspeaker. It is claimed that 
this instrument with its very light diaphragm 
is the perfect loudspeaker. 

Sectional View of the New Type of Loudspeaker. Note the Small Gap in the Magnetic Circuit with the Cone -Shaped Diaphragm Upon Which is Stuck the Fine Wire Composing the Armature. 

I carefully checked over the wiring, which 
was O. K. In succession I tried every known 
radio frequency hook -up (which necessitated 
in some cases buying many additional instru- 
ments) with the same results. 

I figure I worked about an average of four hours a night besides all Sundays and 
holidays for the past month. Never realized 
until now how much broadcasting meant to 
the family and myself. 

I tested out every instrument in my set 
individually, besides aerial, phones, jacks, 
etc. Finally, I came to the transformer 
which I had every confidence was O. K., and 
upon lifting off cover found the "B" bat- 
tery wire from the coil to binding post 
was snapped off close to the coil and was 
touching filament wire. (This explained the 
blowing out of four tubes, which cost me 
twenty dollars to replace.) 

Would like to return this transformer to 
you, and as I am thoroughly disgusted with 
radio frequency, could I request you to give 
me an audio frequency transformer in ex- 
change? Shall be very glad to send the dif- 
ference and transformer to you upon re- 
ceipt of instructions. 

This was a very costly experience in radio, 
(Continued on page 2026) 
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The Neutrodne Receiver 
This Tuned Radio Frequency Amplifier Gives Tremend ous Amplification Without Regeneration as the Internal 

Capacity of the Tubes is Neutralized, Preventing Feed Back Action. It is the Latest Invention of 

Prof. L. A. HAZELTINE. M.E.* 
increases the amplification although it has 
been found that the regenerative effect is 
more beneficial for short wave -lengths than 
for the broadcasting wave -lengths. This is 
of tremendous importance to us amateurs 
who are more interested in 200 meters than 
in 360. We can expect now to bring in DX 
stations with a two -stage Neutrodyne re- 
ceiver with regenerative detector, as this has 
been done by two amateurs who, for Pro- 
fessor Hazeltine, tried his amplifier on a 
short wave -length. Both of them have been 
able to get every district during the same 
night. The Neutrodyne . receiver has also 
proved very efficient for broadcast receiv- 
ing, as with a short antenna, an amateur in 
New York City was able to copy 17 distant 
stations in the same evening including Cal- 
gary, Canada. This type of receiver pro- 
vides extremely sharp tuning, although not 
extremely critical to adjust. Professor Haz- 
eltine himself was able, in his laboratories 
in Hoboken, New Jersey, about one mile 
from station WEAF, to listen to Fort Worth, 
Texas, while WEAF was sending on almost 
the same wave -length, the difference being 
approximately 15 meters. With a 60' an- 

Professor L. A. Hazeltine Tuning a Neutrodyne Receiver. On the Right May Be Seen Another tenna and a three -tube non -regenerative re- 
Neutrodyne Set of the Reflex Type Using Four Tubes Which Provides Two Stages of Radio Frequency, ceiver consisting of two stages of radio fre- 

Detector and Two Stages of Audio Frequency Amplification. 
quency amplification and a detector, Fort 

T the last meeting of the Radio Club 
of America, Professor L. A. Haz- 
eltine of Stevens Institute of Tech- 
nology, read a very interesting paper 
on his latest discovery which is an 

epoch - making one. In the paper entitled 
"Tuned Radio Frenquency with Neutraliza- 
tion of Capacity Coupling," Professor Haz- 
eltine related how he first used neutraliza- 
tion of capacity coupling when he designed 
the well known SE -1420 Navy radio re- 
ceiver. In this apparatus, all capacity ef- 
fects were removed between the windings 
of the coupler by means of an extra coil 
wound over the secondary and grounded so 
as to prevent transmission of energy from 
the primary to the secondary through the 
capacity between windings. 

It is well known that in tuned radio f re- 
quency amplifiers it is very difficult to elim- 
inate undesired oscillations which take place 
due to the internal capacity of the vacuum 
tubes when the various circuits are tuned 
to resonance for high amplification. This 
limits the usefulness of such radio frequen- 
cy amplifiers, as one is soon Iimited in the 
number of stages on account of these os- 
cillations which are very difficult to control. 
It occurred to Professor Hazeltine that the 
neutralization principle, which he devised for 
the Navy receiver, might be applied to tuned 
radio frequency amplifiers, and, after ex- 
perimenting, designed the Neutrodyne re- 
ceiver in which the internal capacity of the 
tubes is neutralized suppressing, therefore, 
any feed -back action from one stage to the 
other, preventing the production of oscilla- 
tions while keeping the tuning very sharp. 

Until the present discovery, tuned radio 
frequency amplifiers did not go into general 
use on account of the difficulties in tuning, 
but thanks to Professor Hazeltine, ampli- 
fiers of tremendous sensitiveness can now 

Worth, Kansas City, St. Louis and Minne- 
apolis are heard regularly with head phones. 
With a four -tube Reflex set embodying two 
stages of radio frequency, detector and two 
stages of audio frequency, WSB, Atlanta, 

IIK! 

_ + 
T- ( 

+101110- +IIllililF- -- 

Hook -up of a Three -Tube Neutrodyne Receiver Composed of Two Stages of Tuned Radio Frequency 
Amplification and Detector, In the Plate Circuit of Which Is Connected a Variometer for Regeneration 
and Reception of Continuous Waves By the Autodyne Method. The Two Condensers K and Ki Are 

Small Capacities Equal To About One -Quarter the Internal Capacity of the Tubes. 

be made giving a power amplification at the 
telephone receiver as high as one hundred 
million for two stages of tuned radio fre- 
quency. This is for an amplifier in which 
only the relay action of the tube is used, 
as the detector circuit may be caused to re- 
generate in the usual way by introducing a 
tuning element, either a tuned coil or vario- 
meter in the plate circuit. This, of course, 

*Professor of Electrical Engineering, Stevens 
Institute of Technology. 

Back View of a 
Five -Tube N e u - 
trodyne Receiver 
Embodying T w o 
Stages of Radio 
Frequency, Detec- 
tor and Two 
Stages of Audio 
Frequency. Note 
t h e Arrangement 
of the Coils To 
Prevent Magnetic 
Coupling Between 
the Circuits. 
®wwwww ,,w,ww,nw,,,,,,. 

Georgia, is heard on a loud speaker when no 
antenna is used. With the antenna, broad- 
casting stations in Los Angeles, California, 
were heard in Newark, New Jersey with the 
same Reflex outfit. The diagram shows the 
connection of a two -stage radio frequency 
Neutrodyne receiver with detector. 

As may be seen, the diagram is similar to 
that of a standard tuned radio frequency 
amplifier with the addition of two extremely 
small capacities between the grids of the 
various tubes. These capacities which equal 
about one -quarter the internal capacity of 
the tube, consist of two pieces of wire cov- 
vered with insulation over which slides a 
small piece of brass tubing. These give a 
very small capacity constituted, in real- 
ity, of two condensers in series. The adjust- 
ment of these condensers depends upon the 
type of tube used in the Neutrodyne receiv- 
er ; usually, they are adjusted while listen- 
ing to strong sisals received in the antenna 
circuit. After the set is tuned by means of 

(Continued on page 2052) 
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Awards of the Super - Regenerative Contest 

Second Prize Class 
A Super -Regenerative Set 

By ALLAN T. HANSCOM 

FOLLOWING is a description of a 
super- regenerative set which has been 
used successfully for two months. 
With this set, we have heard all of 
the large Eastern broadcasting sta- 

tions, the wave -lengths of which range 
from 200 to 650 meters. From the 
West, we have heard the St. Louis Post - 
Dispatch, Davenport, Iowa, Detroit News, 
Chicago, the Drake Hotel and several others 
also Atlanta, Georgia, Charlotte, N. C., and 
Havana, Cuba. 

Referring to the photographs, the loop is 
mounted by means of a round telephone plus 
inserted in a jack and turned by a knob 
above the panel which is attached to a fibre 
speedometer gear. There are really two 
loops, one inside of the other. The outer 
loop consists of eight turns of No. 22 bare 
copper wire and the inner loop has eleven 
turns of No. 32 with a .0004 mfd. Variadon 
condenser across its terminals. It functions 
as a wave trap and permits sharp tuning, 
thereby eliminating interference. For or- 
dinary work, the Variadon condenser may 
be placed at zero. The coupler is a 6" 
formica tube. This was put on a lathe and 
36 threads to the inch were cut on its sur- 
face. The tube was then wound with No. 
22 bare copper wire. An additional induc- 
tance is placed in the grid circuit of the os- 
cillator tube and is wound on the same form. 
The feed -back for the plate of the regener- 
ator consists of the rotor of the coupler in 
series with the lower windings on the out- 
side of the coupler. The number of turns 
are indicated in the wiring diagram. Two 
tubes only are used for ordinary work. For 
loudspeaker operation, the third tube is pro- 
vided as an audio -frequency amplifier. The 
only controls are the tuning condenser and 
the tickler which are on the left of the panel 

Front and Interior 
Views of Mr. 
Hanscom's Super - 
Regenerative Re- 
ceiver. Special 
Attention is Called 
to the Separate 
Loop Which is 
Clearly Shown in 
the Photograph, 
The Use of This is 
Explained in the 
Article. Three 
Myers Tubes are 
Employed in This 
Set. 

looking from the front. The 31 -plate con- 
denser on the right is used in parallel with a 
.1 henry choke coil as a filter. The lower 
part of the cabinet contains a Westinghouse 
vibrating rectifier Ever -ready storage bat- 
tery and two sets of Burgess "B" batteries. 
The materials used are as follows : Gib - 
lin-Remler honeycomb coils, Myers tubes, 
Cutler -Hammer rheostats, Micadon condens- 
ers and Acme transformer. 

In closing we wish to emphasize the ad- 
vantages gained by using the extra induc- 
tance of 40 turns in the grid circuit of the 
oscillator tube and the separate loop which 
allows for sharper tuning. 

Second Prize - Class (1 

A Single Tube 
Super -Regenerative Set 

By RUAL C. JONES 
Herewith is a description of my single 

tube super- regenerative receiving set which 
has proved to advantage in the reception of 

50 furns 0/7 hofh 
ro/or am/ s/ó7for 

40 /u1715 += 90V 

20íurnsr 
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amateur and broadcasting stations. This set 
tunes a great deal easier than a single cir- 
cuit regenerative receiver and the signals 
come in as loud and clear as an ordinary 
receiver using an aerial and ground and two 
stages of amplification. 

The loop employed with this set is 2W 
square with approximately 13 turns of wire 
on its frame. Referring to the diagram, A, 
is an inductance on a card -board tube 3' /z" 
in diameter wound with 45 turns of No. 22 
D.C.C. wire tapped every five turns. This 
inductance is necessary if the loop has the 
proper length of wire wound on it. L' and 
L' are honeycomb coils of 1,500 and 1,250 
turns respectively. After the set is wired, 
the terminals of the coils may have to be 
reversed before the set will work properly. 
these coils are mounted stationary with a 
coupling of about %" between them. 

B -.001 mfd Variable Condenser (Bril- 
liantone Radio Products Co., N. Y.) 

C- Variometer (Brillantone Radio Prod- 
ucts Co., N. Y.) 

D -U. V. 201 Amplifying tube and socket. 
E-45 -volt "B" battery (Eveready.) 

/500 

'HT 

+T 6V 

r 
.0005 

1111111111 + 
90 V 

=8V 

The Wiring Diagram of Mr. Hanscom's Set. As Seen, a Variometer is Connected in the Plate 
Circuit of the First Tube, This Being in Inductive Relation to the 20 Turn Coil in the Grid Circuit. 
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Two Vews of Mr. Jones' Super- Regen- 
erator. This Set Employs a Plate 
Variometer and a Tapped Inductance 
in Series with a Loop Aerial. The 

Circuit is Shown on the Right. 
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F -.001 mfd fixed phone condenser (Ra- 
disco.) 

G-6 -volt storage battery. 
H -.004 mfd fixed phone condenser (Ra- 

disco.) 
To tune this set, turn on the rheostat until 

the filament burns brightly. Place the ra- 
tor windings of the variometer at right an- 
gles to the stator windings and turn the con- 
denser, B, until the plates are nearly out, 
or to a point where a hissing sound is heard. 
After a station is heard, it can be cleared up 
with the variometer and by slightly moving 
the condenser, B. If the loop is set in the 
right direction, the station usually bursts in 
clearly and loudly by only varying the con- 
denser, B. 

The photographs show clearly the con- 
struction of the set and the arrangement of 
the apparatus. The panel is of hard rubber 
measuring 6" x 12 ". From my home in Car- 

ter, Oklahoma, I receive radiophone pro- 
grams from all stations such as Detroit, 
Chicago, St. Louis, Atlanta, Ga., Los Angeles 
Calif., and San Antonio, Texas, employing 

the 2/' loop aerial as described 
The simplicity of control makes 
this set ideal for the reception of 
amateur C.W. stations on 200 me- 
ters. 

Having tried out this type of super - 
regenerative receiver, we can vouch for 
the statement concerning its efficient 
reception of C. W. stations on 200 

meters. Its characteristics are the same 
as a regenerative receiver using a sim- 
ilar circuit. Employing this circuit but 
with inductance A, replaced by a vario- 
meter and the variable condenser elimi- 
nated, such stations as 4EA and 4DC 
have been received in New York with 
sufficient volume to be heard throughout 
the operating room. In this instance, 
nothing but a ground connection wasr 

employed. -EDITOR. 

Two Simple Arrangements for Reducing Interference and 
Static With Single Circuit Tuners 

WTH the coming of silent nights, 
he home radio man will be trying 
tts luck at fishing for minnows 

and whales of the ether, that swim dis- 
tantly. If he is like most of us who are 
beginners he has a single circuit tuner 
hooked up regenerative with a tickler for 
a plate feed back or may have a vario- 
meter in the plate circuit. In either case 
the scheme hereafter shown will be of 
service. 

His single tuned combined grid and 
antenna circuit has been letting in inter- 
fering howls and whistles of stations 
near and far and he has, as did the 
writer, wished that he had constructed 
or acquired a coupled tuner. 

Let the single circuit man then wind 
up another antenna coil having an ap- 
propriate number of turns, say 30 to 40 
on a 4" tube tapped every 10 turns if 
he wishes. Then make another coil which 
will rotate inside the other and in some 
convenient manner mount it, bringing 
out leads through the shaft or with flex- 

BY P. H. RUSSELL 
ible wire. This coil should have not more 
than 20 to 30 turns at most or it may 
be found that the main tuner will not 
tune down because usually as much in- 
ductance as possible is put on for the 
sake of efficiency. If the main tuner 
has taps, this is less important. Then 
try results. Hook the leads from the 
rotating coupling coil to the antenna and 
ground connections on the tuner and 
hook the ends of the tuning coil with a 

Tuner 

Two Circuits 
That Are Effective 
in Reducing Inter- 
ference. There Is 
Nothing Compli- 
cated About 
These Arrange- 
ments, Either in 
Their Make -up or 
Control. 

variable condenser if used, in series or 
parallel as may be found best, to the 
antenna and ground leads. Then tune 
in and the results may prove surprising. 
The typical single circuit hook -up is 
shown in Fig. A, with the coupler above 
suggested hooked on. It will be seen 
that the result is practically a coupled 
circuit with a tuned grid having a vari- 
able condenser in series with a grid 
leading coil. For reasonable comfort in 
tuning, a vernier condenser on the main 
tuner is necessary, as tuning is very 
sharp on the grid, especially with loose 
coupling. The antenna circuit tunes very 
broadly. Body capacity will be found 
to be very slight if (as in the writer's 
instrument) spider web coils are used. 
For the coupler described he uses an 
18 -turn spider web coil on a 5" frame 
for a coupler with a 60 -turn spider web 
on a 5" frame in the antenna circuit. 
The main tuner is a 60 -turn spider web 
with a 60 -turn tickler wound on thin 
celluloid frames; all are 5" in diameter. 
If a thicker medium is used for the 
tickler frame more turns than 60 will 
be needed for proper regeneration, as 
the thin medium seems to give closer 
coupling and greater inductance. 

A word as to results may not be amiss. 
The writer lives in Central Alberta, Can- 
ada. The nearest stations have respec- 
tively 2,000 watts and 1,500 watts input. 
They are distant about 75 miles and can 
be heard over about 30 degrees on a .001 
condenser in the single circuit tuner loud 
enough to interfere badly with the faint 
distant stations. They have been heard 
all over the United States and in Hawaii. 
They come in at about 400 meters. Now 
using the above coupler, Los Angeles, 
KHJ; KGW at Portland, KYW at Chi - 

(Continued on page 2027) 
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The Resonance Principle: Its Radio 
Applications 

IN the preceding articles of this series 
the phenomena of coupling and damp- 
ing which continually make their appear- 

ance in radio were considered. In this 
article a third phenomenon will be discussed 
which is of paramount importance, and 
which, in fact, is the basis of all radio 
design and operation of transmitting and 
receiving circuits. This phenomenon is 
RESONANCE. 

The idea of resonance can best be obtained 
and grasped from the following mechanical 
illustrations : If we take a pendulum and 
strike it with a given definite force at cer- 
tain intervals the pendulum will swing 
through a certain amplitude. As we vary 

R 

fig1 

C 

Source ofrf voilage 
of variable ,fie 'uea 

Representation of a Receiving Circuit Including 
Inductance, Capacity and Resistance. 

the frequency at which we strike the pen- 
dulum, all the while keeping the force the 
same, the amplitude through which the pen- 
dulum swings also varies, and at a certain 
varticular frequency the amplitude is a 
maximum. This occurs when the frequency 
of striking the pendulum is the same as the 
natural frequency of vibration of the pen- 
dulum. This condition of equality of f re- 
quencies is known as the "Resonant" con- 
dition or simply "Resonance." The effects 
produced in the resonant condition are much 
greater than otherwise, or, in other words, 
Resonance in a system magnifies the natural 
effects in that system. It is for this reason 
that at resonance the pendulum swings 
through a much larger amplitude than it 
does otherwise. 

The reader will perhaps recall having 
read of occasions when the passing of 
troops over wooden bridges has resulted in 
damage to the bridge. The reason for this 
is explained by the "Resonance Principle" 
and will help clarify the idea of resonance. 
Every bridge has a certain natural period 
of vibration and if forces are applied to 
the bridge it will vibrate, although the swing 
of it may not be perceptible. Now, when 
a troop of soldiers marches over a bridge 
the impact of the feet on the bridge is great 
and the bridge does vibrate. When the 
soldiers march in step the impact is greater 
than otherwise, since they strike in unison, 
and the bridge vibrates more strongly. 
Ordinarily no harm can come of this, but 
it sometimes happens that the natural vibra- 
tion period of the bridge is equal to, or 
almost equal to, the frequency at which the 
soldiers are marking time. Thus a state of 
resonance is obtained between the bridge 
frequency and the marching time of the 
soldiers. As a result, in accordance with 
the resonance principle explained in the 
previous paragraph, the bridge swings 
through a much greater amplitude than or- 
dinarily, which is not safe for it, and dam- 
age, therefore, occurs. In order to avoid 
this, when soldiers march over bridges they 
fall out of step, thus preventing the occur- 
rence of resonance and danger. 

From the above illustrations the reader 
will be able to understand the idea under- 
lying the resonance principle : That it is a 
condition of harmony between two systems 

By LOUIS FRANK 
such that natural effects produced by one 
system on the other are magnified many 
times. 

In studying the phenomenon of resonance 
in a radio circuit the effect produced, and 
to be considered, is most commonly the cur- 
rent flow in the circuit. Suppose we have 
in Fig. 1 a circuit consisting of an induct- 
ance, L, capacity, C, and an ammeter, A, 
and electro- motive force being introduced 
in the circuit. Keeping everything constant 
except the frequency of the applied voltage, 
it will be found that as the voltage fre- 
quency is varied the current registered by 
the ammeter also varies. At one particular 
frequency of the voltage it will be found 
that the current in the circuit is a maxi- 
mum. This frequency is the "resonant" 
frequency; i. e., the natural frequency of 
the circuit and the very large current at 
this frequency is due to the magnified effects 
produced by the resonance condition. 

Exactly what happens in a radio circuit 
like Fig. 1, when it is in the resonant con- 
dition? We know that in a radio circuit the 
current is limited by the total impedance of 
the circuit, which includes ohmic resistance, 
R, inductive reactance, L, and capacity re- 
actance, C. As resonance is accompanied by 
a maximum of current, it follows that the 
total impedance at the resonant frequency 
must be a minimum. This is exactly what 
takes place. What happens is that at the 
resonant frequency the reactance of L ex- 
actly neutralizes the reactance of C (since 
their effects are opposite), thus leaving only 
the ohmic resistance, R, to limit the current 
At other frequencies there is an effective 
reactance which adds on to the resistance 
thus resulting in lower currents. In other 
words, resonance in a radio circuit imp ies 

Circuit -lazy he Axed to resoaoace with 
fig. 2 circuit k 

If the Circuits A and B Are Tuned So That Their Frequencies Are the Same, They Will Be In 
Resonance With Each Other. 

that there are no inductance or capacity 
limitations to current flow, and that only 
ohmic resistance is present to limit the 
current. 

The effects produced by such resonance 
are very great. To cite one particular case 
in which an important practical application 
is made of this principle, we have the 
"resonance transformer." In quenched spark 
gap transmitters, which are at present largely 
used on board ships and in some land sta- 
tions, a special type of power transformer 
is designed and used to develop the high 
voltage required for breaking down the 
spark gap resistance. Ordinarily a trans- 
former steps up the primary voltage in pro- 
portion to its transformation ratio. Thus, 
if the secondary has 50 times as many turns 
as the primary, the secondary voltage will 
be 50 times as great as the primary voltage. 
In the resonance transformer, however, if 
the secondary has 50 times as many turns 
as the primary, the secondary voltage may 
be much greater than 50 times the primary 
voltage, it may, in fact, be 70 to 90 times as 
great as the primary voltage. The reso- 
nance transformer is designed so that its 
circuit is in resonance with the alternator 
frequency. and hence due to magnified 

voltage builds up to much higher values 
than the simple transformation ratio of the 
transformer warrants. Other important ap- 
plications of this resonance principle will be 
given in the course of this article. 

Not only can a radio circuit be in reso- 
nance with a generator source of voltage, 
but it may also be in resonance with other 
circuits. Thus, Fig. 2 represents two cir- 
cuits coupled to each other, and if these 
two circuits are tuned so that their f re- 
quencies are the same, they will be in reso- 
nance with each other. The primary con- 
dition for resonance between any two sys- 
tems is, therefore, equality of frequencies. 
As in the above case, when the two systems 
are in resonance there is a maximum cur- 
rent flow and a maximum effect produced 
by the one circuit on the other. It will be 
immediately evident why in both transmit- 
ting and receiving circuits, the primary is 
always tuned to the secondary. When you 
read about sets containing two or three cir- 
cuits and are told to tune each circuit to 
the same incoming frequency, the principle 
underlying this design and operation is the 
resonance principle. Tuning to the same 
frequency brings all the circuits of a set 
into resonance, hence produces maximum 
effects and currents, and in this way maxi- 
mum radiation from a transmitting antenna, 
or maximum signal in the telephones will 
result. It should be borne in mind that 
nothing is done in the design and operation 
of good sets without some real substantial 
basic reasons. Resonance will be found to 
be one of the main cornerstones of the radio 
art. 

In order to visualize what this resonance 
is and means, we can plot graphically a 
so- called "resonance" curve. If in the cir- 
cuit of Fig. 1 we measure the currents 
corresponding to different frequencies of the 
voltage, while the value of the voltage 
remains constant, and then plot current 
against frequency, a curve such as Fig. 3 
will be obtained. This curve Is very in- 
structive. It will be seen that at one fre- 
quency, namely f,, the current is a maxi- 
mum. This frequency is the resonant f re- 
quency and is the natural frequency of 
circuit Fig. 1. The point on the curve 
showing this resonant condition is called the 
resonance point. As soon as the frequency 
is altered so that it is somewhat removed 
from the natural frequency of the circuit, 
the current in the circuit is immediately 
reduced to much lower values. This will 
at once make clear how in practice tuning 
out is accomplished. ' Suppose it is desired 
to receive 200 -meter amateur transmission, 
and to eliminate interferences from special 
stations transmitting near this wave. The 
receiver is tuned to resonance with the 200 - 
meter wave and hence is operating on the 

(Continued on page 2053) 
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A Curve Illustrating the Current That Would Flow In the Circuit of Fig. I At Different effects obtained at resonance, the secondary Frequencies. 
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The Commercial 
THIS article is written especially 

for the amateur and the student 
operator who is preparing himself 
for a life on the "briney deep." To 
these two this article will give an 

idea of the commercial operator's life on 
shipboard. 

I graduated from a radio school in 
Boston and passed my commercial first 
grade examination on June 9, 1921. At 
that time old- timers, experienced oper- 
ators, were on the "beach," so I -found 
it impossible to obtain a ship. On May 
28, 1922, I happened to be in the office 
of one of the radio companies. when an 
operator came in and quit his job. After 
considerable pleading, I got the job, a 

coastwise coal ship. 
I rushed home and packed up, said 

good -bye to the folks, as if I was bound 
for a trip around the world, instead of 
a 500 -mile coast trip, and went aboard 
the ship feeling like a king. Having in- 
quired my way to the radio room, I 
found it to be away aft on the boat deck. 
It was locked, so I hunted up the first 
officer and obtained the key from him. 
I returned to the "shack" and opened the 
door, feeling as though Marconi, Tesla 
and the rest had nothing on me in radio. 

Entering the room, I dropped my suit- 
case on the floor and looked around. My 
eyes rested first on the receiver, an 
IP500 type. That was easy. My eyes 
roamed around the room and rested on 
the transmitter. My knees weakened 
and the perspiration came out on my 
brow. For a second I thought that I 
must have entered the switch room of 
the lighting plant for the City of Boston. 
I never realized that a radio transmitter 
could need so many switches. At the 
time there seemed a great many more 
than there really were. My estimation 
of what I knew about radio took a de- 
cided drop. 

The transmitter was a 2 -K.W. Navy 
Standard. On the panel were at least 
25 switches of all sizes and types. and I 
had never even seen this kind of trans- 
mitter before, let alone start it. I went 
over to the panel and gazed at it. and 

1953 

Wireless Operator 
By "ONE OF THEM 

the more I gazed . 

the more I realized 
that I had lots to 
learn about radio. 

I pushed in one 
switch and then 
another expecting 
any minute that the 
thing would blow 
up, h u t nothing - 

happened. I found 
an instruction book 
and followed its 
directions, throw- 
ing in all the 
switches called for, - 

but with no results ; - 
I just could not get 
a kick out of it. I 

was stuck. I had 
heard of operators 
being assigned to 
ships and of their 
being unable to 
start the set. I had 
laughed at them, 
but now, the shoe 
was on the other 
foot, so to speak. 
I did not dare go 
back to the radio 
company for help 
for fear of losing 
the job. Suddenly 
I hit upon the 
happy idea of find- 
ing another ship equipped with the same 
type of transmitter, and obtain as much in- 
formation as possible from the operator 

I proceeded to carry out this plan of action, 
and so, after boarding a couple of ships, I 
found one that I was looking for, and the 
operator was on board. At first I had in- 
tended to bluff along and gradually get the 
information I wanted. After a few minutes 
conversation with this operator; I found him 
to be a pretty good sort of a chap, so told 
him of the predicament that I was in, my first 
ship, etc. He sympathized with me and told 
me to lead the way to my ship and he would 
fix me up. I lead the way and in a few 
minutes we were standing in front of the 

panel of my trans- 
mitter. He pushed 
in a few switches 
and pressed the key, 
"dit, dit, dit, daa," 
sang the spark 
gaps; it sure 
sounded good. The 
motor - generator 
was below in the 
engine -room, so 
that it could not be 
heard from the 
radio room. I found 
that only a few of 
the many switches 
were used to con- 
trol the operation 
of the transmitter, 
most of them be- 
ing used for auxili- 
ary lighting, stor- 
age battery charge 
and discharge 
switches, etc. So 
that out of the 
whole hunch of 
them, only about 
four controlled the 
transmitter, viz., 
D. C. main line 
switch, generator 
field switch, A. C. 
line switch, and the 
local or remote con- 

1 

t Proceeded to Open the Door, Feeling as Though Marconi, Tesla and tha 
Rest Had Nothing on Me in Radio. My Chest Was More Than Ita Normal 

Size, But- 

Upon Entering, My Size Rapidly Diminished. For a Second f Thought I 
Must have Entered the Lighting Plant for the City of Boston. I Never 

Realized That a Radio Transmitter Could Need So Many Switches. 

trol switch. It was easy after I knew 
how. 

The next morning we steamed out of 
Boston for Sydney, Cape Breton Island. 
The ship's officers I found to be a fine 
crowd, although later I had trouble with 
the second mate. The captain was a fine 
fellow, but his one bad fault was his 
constant desire for radio bearings. He 
not only wanted them when it was foggy, 
and in had weather, but also when land 
could be plainly seen. . His reason for 
the latter was to find out just how accu- 
rate the bearings furnished were. And, 
in practically every instance where bear- 
ings were furnished from stations from 
Bar Harbor to Cape Lookout, they were 
all as near perfect as could be ex- 
pected, except in possibly one or two 
cases. 

We steamed out of Boston Harbor 
hound for Sydney. We were about 30 
miles out when the door of my room 
opened, and in stepped the `old man." 
He told me that he would like a bear- 
ing from Chatham. My stomach quiv- 
ered as I sat down at the key, and to 
make matters worse, the captain sat 
down to wait until I had the bearing for 
him. I nervously started up the set, and 
threw the "I" switch to the transmitting 
position. I was so nervous that I did 
not look Chatham's call letters up, and 
sent out a call for "NAD "- "QTE ?" 

"N A D" thundered back "QSY 800." 
I looked up at my wave- length changing 
lever, and sure enough, I was on 600 
meters. I threw the lever to the 800 - 
meter position and called "NAD" again 
He answered, and told me to test. I 
tested for two minutes, and then stopping 
my meter -generator, I threw the "I" 
switch to the receiving position, Not a 
sound could I hear. For some reason 
or other, I touched the crystal detector, 
and I heard "NAD" just starting on my 
hearing. Lpckily, I had accidentally 
moved the crystal onto a sensitive spot 
just in time. so that I did not lose any 
of the bearing. 

I copied the bearing, repeated it back. 
(Continued on page 2014) 
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Radio Pictorial 
Radio News for May, 1923 

Here is Our Friend, Wesley Barry, Listening 
in on His Westinghouse Tuner and Two 
Stage Amplifier. He Has Been Interested in 
Radio for Some Time and He is an Adept in 

the Art of Tuning. 
(c) Radio Corporation of America 

Below is the Pallophotophone, the Latest Type 
of Transmitter Used in Broadcasting Stations. 
It is Far Superior to the Type of Microphone 
Usually Employed. The Voice Vibrations Vary 
the Intensity of a Light Ray Which is Fo- 
cussed Upon a Photo-Electric Cell Which 
Faithfully Reproduces the Modulations of the 
Voice in Varying Electric Currents. This In- 
strument Has Been in Use at Broadcasting 
Station WGY, Schenectady, New York, for 

Some Time, 
(c) Generai Electric Co. 

One of the Smallest Vacuum Tube Sets That 
Has Yet Been Constructed. It is Very Effi- 
cient in the Reception of Broadcast Programs 
and Takes But Little Space, as Seen from 

the Photograph in the Left Hand Corner 
(c) Photoaews 
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With the Broadcasters 

The Liverpool Express, a Fast Train Running 
Between London and Liverpool Has Installed 
a Radio Compartment on the Train for the 
Comfort and Entertainment of its Passengers. 
This Photograph Shows the Interior of the 
Radio Salon on Board the Train. This Outfit 
Employs a Multi -stage Amplifier, Thereby Al- 
lowing the Use of the Loudspeaker Shown on 
the Left. A Loop Aerial is Used Which is 
Conveniently Located Under the Table and is 
Oriented by Means of a Large Knob Extend- 
ing Out on the Side of the Table. This is a 
Good Idea and People in Crowded Apartments 
Might Take Advantage of This Arrangement. 

(c) /Code! 6 Herbert 

1955 

Here is a View of the Operating Room 
of one of Our Most Powerful Broadcast- 
ing Stations, that of WJZ, Whose Sig- 
nals Are Heard Regularly in the British 
Isles. This Station is Located on the 
Roof of the Westinghouse Electric & 
Manufacturing Company's Plant aß 
Newark, New Jersey. The Rectifying 
Outfit on the Left Consisting of Six 
Special Tubes Transforms 3,300 Volts 
Alternating Current to 200 Volts Direct 
Current. This Outfit Replacing the 3 
H.P. Motor -Generator Previously Used. 
The Five Modulator Tubes and Four 
Oscillator Tubes Are Shown on the 
Right. (c) Kadel & Herbert 
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Here is a Little Receiver That Picks 
Up Concerts from the Lighting 
Lines. This is a System of Wired 
Wireless Developed by General G. 
O. Squier. It Has Proved Very 
Successful and it is Possible to Send 
a Number of Programs Over the 
Same Wire. It is, Therefore, Possible for a 
Person to Pick Up One of a Number of Pro- 
grams Without the Usual Interference That 
is Encountered in Regular Receiving Sets. 
These Little Seta Are Being Rented for a 
Small Sum by the North American Company 
to Their Subscribers. The Programs Fur- 
nished Originate in the Numerous Power 
Houses of the Company. The System of 
Wired Wireless is Being Practiced in a Num- 
ber of our Big Cities. Being Very Practical, 
it Will Probably Extend to Other Localities. 

(e) Katie! & Herbert 
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Mr. Bink's Radio 
By ECUS PARKER BUTLER 

Author of "PIGS IS PIGS" 

Rodio News for May, 1923 

And In an Inatant, Two Big Tear Drops Welted into Grandma's Eyes and Trickled Down Her Dear Old Cheeks and She Gave a Great Sigh of Satis- faction and said, Hy, My! I Hear Her Perfectly; Ain't She Got a Lovely Sweet, Sad Voice ?" 

T was, unquestionably, a wonderful 
thing when radio became no longer a 
mere knit -sweater affair but could be 
bought in a box and brought home 
like a dozen fried oysters or a pint of 

ice cream. By "knit- sweater affair" I mean 
that sort of radio that comes through the air 
with a massage that is about as interesting 
to the average man as is the page in the 
women's magazine telling how to knit a 
sweater. You know how that goes -"Knit 
four, purl three, skip one, knit two, purl 
three, skip, two-" and so on for line after 
line. 

The old style radio used to come -and 
still comes -that way. "Dah- de- de -dah- 
dah-de- dah." "Code" is what the techni- 
cal fellows call it, and it still spits in your 
ear now and then when you are trying to 
hear Patagonia or Peru or Peoria. The 
"spitter" we have most of here near New 
York is the one Mr. Binks calls "Navy 
Yard." Whether it is the Navy Yard or 
not I don't know, and -as far as that goes 
-neither does Mr. Binks, but that is what 
he calls it. 

The Navy Yard -if it is the Navy Yard 
and if you have Mr. Binks' sort of "take - 
home-a- radio -in -a -box" -lurks at the far 
side of the dial. The concerts are mostly 
at the near side of the dial. Now and then 
"Navy Yard" gets lonely at the far side 
and comes sneaking over to the concert -and- 
lecture side, but it knows it does not belong 

there and it says "dah -de -de -dah" in a faint 
little voice and goes away again. Then, 
sometimes, Mr. Binks says -to show off, 
perhaps -"That's Navy Yard." and just to 
show you, he swings his dial hand to the 
far end of the dial and "Navy Yard" is 
right at home there. 

"ZANG- ZANG --A- ZANGY -ZA NG" 
"Navy Yard" shrieks then, spitting sharp 
pointed gravel into your ear as if shooting 
it out of a machine -gun at three yards dis- 
tance, and Mr. Binks grins and says : 

"That's Navy Yard, sending Code. May 
be talking to a battleship in the Indian Ocean 
or the China Sea. Strong, ain't it ?" 

Then Mr. Binks shifts back to the near 
end of the dial, and you get : " -tull Annie 
Laurie, I wuh- hu -hud la- hay -me -he dow- 
houn- un -hund dee" or, faint and far, that 
beloved refrain: "The -e At- lan -tah Jour - 
nall. Dong- dong -dong l" or, from Ridge- 
wood, the cheery announcement : "The next 
number on our program, played by the Hit - 
Em-in- The -Eye Jazzbo Six, of Brooklyn, 
New York, is the `Don't-Bite-Your-Garter- 
If-You-Have-False-Teeth' Fox Trot." 

For the radio has become all things to all 
men. You can tune in at one white line on 
your dial and be asked to support the move- 
ment for supplying second hand curling irons 
to the suffering natives of Zanzibar, or move 
on to the next white line and hear' And little 
Tootsie took the hand of the great big hear 
and went into the wood -chuck's house," or 

move to the next white line and hear 
"This is WVJ signing off. One minute, 
please. Good night !" You can hear any- 
thing from a symphony orchestra of three 
hundred pieces to a scared amateur playing 
"Doo -dah, doo -dah" on one of these jews- 
harps that bites the tongue that caresses it. 
It's wonderful. 

And Mr. Binks thought so, Mr. Binks was 
an enthusiast. It is one of the amazing 
things about radio -in -a -box that everyone 
who possesses one is an enthusiast. A man 
can buy a phonograph or a grand piano or 
an elephant and be quite calm and normal 
about it. He can say "Yes, this is my ele- 
phant. He's fair to middling. He isn't a 
Jumbo by any means, but I'm rather fond 
of him in some ways," and let it go at that; 
but for some reason a man can't own a radio - 
in -a -box without getting all keyed up and 
excited and telling his neighbors and -in a 
general way -behaving as if he had discov- 
ered the moon and had to call everybody to 
come and see it, and brag about it, and feel 
fussed if anyone seems to think it isn't 
a perfectly wonderful moon and the greatest 
thing ever discovered. That's the kind of 
enthusiast Mr. Binks was. 

And that is all right too. It is a wonder- 
ful thing to sit down and turn a couple of 
knobs in your own home in Westcote, 
Long Island, and hear a tiny squeaky little 
voice, somewhat like a feeble mouse gnaw- 

(Continued on page 1998) 
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Domestic Radio 

At 

1957 
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Here is an Idea for the Am- 
bitious. Feed Music to Your 
Neighbors Through the Vac- 
uum Cleaner Hose, or Borrow 
a Hose from the Nearest Fire 
Department. If the Evening's Program is Es- 
pecially Good, There is Always the Chance of 
Some Liquid Refreshments Coming Down via 

This Arrangement. 
(c) Kadel & Herbert 

This Kitty is no Novice but a 
"Dyed-in-the-Wool" Ham. She Can 
Operate This Set to Perfection. She 
is Shown in the Act of Tickling the 
Set Into Regeneration with Her 
Catwhisker and Incidentally, List- 

ening in at the Same Time. 
This Picture Shows Another "Radio 
Cat" Who Really Enjoys the Music 
and News from the Radio Set and 
Listens in When His Master Fixes 
the Receivers Over His Ears. This 
Cat Has Passed the Crystal Stage 
and Would Not Lower Himself to 
Listen in on Anything Less Than a 
Vacuum Tube Set. The Truth is 
That He Got Tired of Having His 
Master Use His Whiskers for the 

Crystal Detector. 
(c) Kadel & Herbert 

a- 
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Radio Review 
Radio News for Maly, 1923 

Above -Radio Is Again Used For 
a New Purpose. A Lecture That Was 

Broadcast Concerning Various Guns Used 
In the Navy Was Explained In Person By An 

Expert At the Receiving End. He Pointed Out 
Various Parts of the Guns As the Talk Progressed. 

The Photograph Shows Chief Petty Officer A. L. Whalen, 
U S. N.. Who Explained the Guns During the Lecture. 

(C) Katie' & Herbert 
Left -This Picture Shows, From Left To Right, General 

Harbord, President of the R. C. A.; Mr A. Hoxie, 
Inventor of the Pallophotophone; and Mr. David 

Sarnoff, Vice- President of the R. C. A. Mr. 
Hoxie Is In the Act of Explaining the 

Mysteries of the Pallophotopbone. 
(c) R.C.A.' 

Above -The Radio Room of Station W QAO 
Calvary Baptist Church, New York. Photo - 
graph Shows George F. Koster, Sexton of This 
Church, Who Installed the Set. Right -Miss 
Florence Kiersted of Brooklyn Is Shown Dem- 
onstrating a Radio Tea Wagon Receiving Set 

to R. U. Decker, an Amateur Operator. 
(c) Kadel & Herbert 
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New Radio Applications 
1959 

If you cannot guess what this is, see 
page 2026 

Above- (Left) -How Would 
You Like To Have This Fair 
Damsel Seated On the Top 
of Your Radio Set? Not 
Only Is the Appearance of 
the Receiver Improved, But 
There Is An Added Body 
Capacity Effect That Allows 
For Sharp Tuning. With a 
Collection of Women, a 
Wide Band of Wave -Lengths 
May Be Covered By Rapid 

Substitution. 
(c) U. & U. 

Above -Who Would Have 
Thought That Radio Would 
Fall In Line With Fashion? 
Miss Ethel Fleming Has De- 
cided That a Loop Aerial Is 
a Desirable Piece of Head- 
gear. It Doesn't Look So 

Bad At That. 
(c) Kadel & Herbert 

Above -As Said Before, Radio Is Fast Becoming 
Popular With the Women, Being Demonstrated 
By the Use of Many Important Parts of Radio 
Being Used For Decorations On Their Hats. 
Miss Marie Fleming Has Used Knobs and Dials 
For Decorations. She Is Ethel's Sister, So You 

See the Radio Craze Runs In the Family. 
(c) Kadel & Herbert 

Right -William A. Brune of the American Society 
of Electrical Engineers Has Completed a Radio 
Receiving Set Which He Claims Is the Smallest 
of Its Type. The Welfare Department of a Large 
Corporation Has Instilled a Number of These Sets 
In Their Stenograp sic Department For Their Sten- 
ographers' Use. This Picture Shows Miss Rose 

Smith Listening In While Eating Her Lunch. 
(c) Kadel & Herbert 
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THIS Department is open to all readers. It matters not whether subscribers or not. All photos are judged for best arrangement and efficiency of the 
apparatus, neatness of connections and general appearance. In order to increase the interest in this department, we prefer to publish photographs of 
stations accompanied by a picture of the owner. 

We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 x 7 ". We cannot reproduce pictures smaller 
than 3y x 3% ". All pictures must bear name and address written in ink on the back. A letter of not less than 100 words giving full description of the 
station, aerial equipment, etc., must accompany the pictures. 

PRIZES: One first monthly prize of $5.00. All other pictures will be paid for at the rate of $2.00 each. 

Robert M. Stechens' Station 9AVC 
Hastings, Nebraska. 

This Month's Prize Winner 

Station 8YD Cleveland, Ohio 
CJ. CARTER, operator of Station 
8YD of the Shaw High School, at 

a East Cleveland, Ohio, has been noti- 
fied by the American Radio Relay League 
that his station has been heard by stations 
in England and France, during the recent 
transatlantic tests. The message did not 
state at what point 8YD was heard, but . 

stated that the station was heard three times. 
Mr. Carter and his station equipment are 
shown in the accompanying photograph: 

This station is one of the most efficient 
amateur stations in the country. The an- 
tenna is of the T type, using four wires, and 
is erected on towers surmounting the high 
school building. The wires are supported 
on 16 foot spreaders and the flat top of the 
antenna is about 105 feet above the ground. 
A counterpoise of five wires is used in place 
of a ground. The station uses three 50 -watt 
Westinghouse power tubes for transmitting. 

The station is highly directional in its 
transmitting qualities and Mr. Carter has 
145 letters from Pacific Coast points, ranging 
from Vancouver to the Canal Zone, ac- 
knowledging receipt of signals. The great- 
est distance that has been reported to Mr. 
Carter is 5,600 miles, when operator Morri- 
son, of the S.S. China picked up the station 

(Continued on page 2028) 

MY station, as shown in 
the accompanying pic- 
ture, is located at the 

Y. M. C. A. of Hastings, 
Nebraska. The antenna is sup- 
ported by one 60' wood mast, 
in a vacant space behind an- 
other building and the other 
mast is a 25' pole on the roof 
of the "Y." The antenna is 

We Published a Picture of Mr. 
Stephen's Spark Set in October, 
1921 and Stated That We Hoped 
to See His Tube Set When it 
Was Built. Well -Here it is. 
Judge its Qualities. 
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a six -wire cage, inverted L 
type. The lead -in is a six -wire 
cage 9" in diameter. The 
counterpoise is a six -wire flat 
top on 20' spreaders, directly 
under antenna and only 30' be- 
low the antenna. The trans- 
mitting wave length is exactly 
196 meters. 

(Continued on page 2049) 

Mr. C. J. Carter. Station Operator of BYD. 
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1961 

How l Received the American Amateurs' 
Signals in France 

ELL! O.M.! It is not so difficult 
a matter to hear the American 
signals here in France! My re- 
ceiver is not a specially designed 
one; it is not an elaborate multi- 

stage amplifier, nor even a good standard 
two -variometer short -wave receiver.... It is 

a very usual home -made set. A description 
and photograph of this station appeared in 

the October, 1922 issue of Radio News. In 
a later article, which was published in the 
January. 1923 issue, I told of this receiver's 
extremely selective and rather unusually ef- 
ficient reception of all long -wave trans -oce- 
anic stations, when both heterodyne and auto - 
dyne are suitably combined together. I will 
now endeavor to show what results may be 

expected from this receiver, when it is care- 
fully handled. 

As this set uses no radio frequency at all 
on the short -wave lengths, I shall not claim 
it is as efficient as a nine -tube super hetero- 
dyne, or a multi -stage radio frequency am- 
plifier, but yet, in spite of its low amplifi- 
cation, it works, and it has proved that U. 
S. A. is not beyond its range! Before the 
coming of the tests, it had not established 
noticeable records on short waves, and I 
must say, it did not work as well on 200 
meters as on 360, and as I believed that it 
required a tremendous amplification to get 
such DX signals, I did not listen in during 
the first four days of the event. After hav- 
ing read so much about the super- sensitive 
amplifier used by the winners of last year's 
trans -Atlantic tests, I confidently believed 
my much simpler receiver was quite unable 
to pick up the easiest "test ".... However, 
on the fifth day, -or rather night, I decided 
to spend a few hours to try it out. On 200 
meters I could hear nothing hut a few weak 
signs among heavy static, but on the other 
hand on 328 and 360 meter waves I was able 
to enjoy some fine concerts sent out by 

BY MARIUS THOUVAIS` 
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The Aerial Used for the Reception of American Amateur Signals. 

ing and reaction, one is not puzzled by the 
multi- controls of elaborate amplifiers and 
therefore the operator is enabled to concen- 
trate all his attention on the weakest of the 
signals, thus getting the best out of his set. 
The inductances that I am using for very 
short waves are of my own design; they arc 
something like the well -known spiderweb 
coils, but are an improvement over same. 
With a .001 MFD. variable condenser in ser- 
ies in aerial circuit, the W.-L. range covered 
is from 180 to 300 meters for a 30 -turn coil 
and about 250 -500 meters. for a 50 -turn induc- 
tance. Either a 30- or a 50 -turn coil is 

found quite suitable for reaction over the 
150 -500 range. 

The vernier condenser, which is used to- 
gether with the main tuning capacity, has 
two movable plates and three fixed ones. 
Both condensers need to be controlled with 
long ebonite handles to avoid capacity effects, 
as the set is not shielded. The bulbs I am 
using are always the hard vacuum French 
audions, the filament of which is fed through 
a four -volt storage battery. The grid leak 
and condenser are home -made and are noth- 
ing unusual, the leak being of the pencil 
mark type. The audio frequency trans- 
former, which was bought from a French 
manufacturer, is the usual iron core type, 
the primary of which is shunted by a .002 
MFD. fixed condenser. A small negative 
potential taken from some dry cells is ap- 
plied to the grid of the second audion in 

order to have its grid slightly more negative 
than the filament so as to get a greater and 
distortionless amplification. The headset 
which I used has a single phone and is of 
French make. This has been in service since 
1917, and though a good one, is doubtless not 
so efficient as several first class phones made 
in this country. It may be interesting also 
to learn that the tubes have been used con - 
tinuously for nearly three years. 

In conclusion, I want to state that the 
reception of American amateurs here on but 
two audions is not a freak feature; several 
other French people have picked up a lot of 
calls on somewhat similar sets, and a friend 
of ours, Mr. Leon Deloy, French 8AB, 
whose transmission got across, was also 
successful enough to receive some Ameri- 
can calls with only a detector tube. 

It may be fair to state, however, that this 
set was a variometer tuned plate receiver 
providing a more critical adjustment of re- 
generation than my tickler coil set. But I 
wish to say that static was so bad that the 
second tube, the audio frequency stage, mag- 
nified atmospherics and jammed so that 
audio frequency was very often useless and 
in some cases rather a bother than a help. 
Most of the calls I logged were strong 
enough and could have been read with the 
detector alone.. Do you call this F.B.? . . . 

And can French amateurs be recognized as 
"hard boiled hams" now? 

180 -250 was very materially increased. Dur- 
ing the four following nights, the last four 
of the event, I picked up the following calls : 

1 AZP, 1AWP, 1BDT, 1BES, 1BET, 1FB, 
III, 1OR, 1XIvf, 1ZE, 2AWF, 2CBX, 2CKR, 
2CGZ, 2GI, 2GK, 2L0, 2FP, 2FW, 2GY, 
2XAP, 2ZY, 3BG, 3AGR, 3BLF, 3BGT, 
3HG, 3ZP, 8ADG. 8AGO, 8AWP, 8AGZ, 
8BRK, 8CGH, 8CYH, 8IB, 8BSS, 8YD, 
8AM, 8SP,- several of them were logged 
several times : 1BDT, 1FB, III, 3HG, 
SAGO ; the last has been received not less 
than five times and I think it was one of 
the strongest and steadiest and was certainly 
among the easiest to pick up. I also re- 
ceived several amateur telephones on 200 

and 275 meters, but I could identify 2XAP's 
only, which was particularly strong 

On hearing of these results obtained with 
a two -tube receiver some might believe I am 
using some unusual aerial, but I am not. 
My antenna has already been described in 

this magazine, the October issue, but Fig. 1, 

will give a better idea of its shape. As the 
wires were stretched three years ago, they 
are now slack and form a graceful curve, 
and are hardly 23' above the ground in the 
middle. Fig. 2 gives the complete hook- 

WJZ and several other broadcasting stations. 
The next day I decided to improve my 

set for the shorter W.L. I increased the 
voltage of my "B" battery up to nearly 80 

volts ; I removed the antenna lead -in a little 
further from the wall and replaced the de- 
fective and inefficient paper insulated varia- 
ble condenser by a new and better one-of 
the air dielectric type ; and in view of lower- 
ing the radio frequency resistance of the 
whole I tripled the single ground wire. Im- 
mediately I found that the set oscillated 
much more freely on as short a wave as 150 

meters and that the efficiency over the band 

*President of the Radio Club de Sologne. 

The Hook -up Employed by 
Mr. Thouvais During the 
Tests. It is of the Single 
Circuit Type and Has an 
Exceedingly High Factor of 
Selectivity in Comparison 
with Other Single Circuit 
Receivers. Having But Two 
Controls, it is Ideal for 
Amateur Work. The Instru- 
ments marked are: V' Detec- 
tor Tube, V' Amplifier Tube, 
P and S Audio Frequency 
Transformer. R' and R' Fila- 
ment Rheostats, C' .001 M.- 
F. Variable Condenser, C' 
Vernier Variable Condenser, 
C' .00025 M.F. Fixed Grid 
Condenser, C' .002 M.F. 
Phone Condenser, C' .001 
Fixed Condenser, S Aerial 
Tuning Inductance (30 
Turns for 200 Meters, 50 
Turns for 360 Meters) R 30 
to 50 Turn Tickler Coil 
Coupled to Aerial Tuning 
Inductance. 
1111$111111.,,,1U,11111,,,U,,,,,.,.,,,,:,1111111,,,,,1,1,,,. 

up of the short -wave set. It is a single 
circuit tuner which I find sufficiently se- 
lective. and very easy to control. It is 

certainly much easier to handle than several 
stages of tuned radio frequency. as all the 
tuning is done with the aerial condenser and 
its necessary vernier, of course. Regenera- 
tion is controlled by a simple tickler coil, 
but the coupling of this reaction coil should 
be adjusted carefully in order to get the 
higher efficiency if faint signals are to be 

heard. 
I think the extreme simplicity of my re- 

ceiver is not the least element of its effi- 

ciency ; as there are two controls only, tun- 
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ANOTHER LOW POWER RECORD 
BY AUSTRALIAN 2 CM. 

200 Miles Daylight on 1/7 Watt 
During low power transmission tests re- 

cently conducted by Mr. C. D. Maclurcan, 
Strathfield, signals were received and the 
test letter correctly noted by Mr. Channon, 
of Inverell (350 miles), and also by Mr. 
L. V. G. Todd, of Tamworth (200 miles). 
The input plate voltage was 60 and the 
current 6 milliamperes; total power, .36 
watts. 

In a letter to Mr. Maclurcan, Mr. Chan - 
non said: 

"Your set seems to be in good going order 
tonight. The music, etc., came in better than 
I have ever heard it before. I am still 
using the single Expanse A Valve. The 
letters you sent were F, V, and W. There 
was considerable static, but I'm sure I could 
get your C.W. stuff with less power than 
the last you used tonight." 

Mr. Channon little knew at the time that 
less than two -fifths of a watt was the lowest power used -and he wants less ! 
These country radio men can show us a lot 
in the receiving line, but they are certainly 
hard to please. 

Following on this another test was ar- ranged with Mr. Todd in daylight, with 
the astonishing result that signals sent with 
a power of 1/7 watt were clearly received. 
Mr. Maclurcan's log shows the following 
particulars of the powers used: 
5 :45 p.m 7 :15 p.m. Volts M. Amps Watts. 

1 L 500 35 16.5 
L P 320 21 6.4 
Q X 120 11 1.21 
K C 90 8 .72 
X K 65 6 .39 
M M 50 5 .25 
W W 40 5 .2 
O 0 35 4 .14 

F. J. BUESO (4DA) RIO PIEDRAS, P. R. 
(One Tube) 

IBDI, 2ZL, 2FP, 3ZW, 4FT, SEK, 7FG, 78SY, SXAF_, 9ZN, 9BP, 3FC (Can.). 
Broadcast. KDKA, WGY, WJZ. 
HEARD BY HARRY W. MONEY 3BGB ABOARD KDWQ FROM LOS ANGELES 

TO BALBOA, C. Z. 
All C.W. Jan. 13th -1320 miles S. E. Los Angeles -5PO, 5TC. SUJ, 5VY, SZAK, 6BBC, 6XXA, 6ZB, 6ZH, 9CNS. Jan. 15th -1649 S. E. Los Angeles -SSK, SXV, 6BUN, 9CKP. Jan. 19th, 2250 S. E. Los Angeles -3ARO, 50 Y, 8BXX, 8ER, 8YV, 8ZW, 9BBF, 9BIK, 9KP, 

s 4FB, 
jEaNn. 

20AAR500 MB,ESZB, SAAR, 
s-A-3LPT, 

9DWK. 

3RB, PHILADELPHIA, PA. 
All C.W. JAW, JEE, 1FB, 1GV, iHK, III, ILL, ILO, ION, 10R, 1PM, IPR, 10P, 1RD, 1SN, 1UN, 1X141, 1XP, 1XU, IABV, 1ADL, 1AGH, IAJP. 1AJU, lAKL (IALZ), 1ANR, 

1BGW, 1BJN, 1BKA, N, 1BK(, 1BLN, 11BOA, 1BOE, 
1CIK Q , 1CIT, 1CJA, 1CMK, 

1BWJ, 

two's and three's daylight, rest too numerous to mention. 2NZ, 2AWL, 2AYV (3BJ), (3Z0). (3ACC), 4BX, 4CG, 4EA, 4EN, 4FT, 4GX, 4KM. 4NT. 4YA, SDA, SEX, SFV, 
SMB, 5MT, SPX, 5Q M, SXK, SAAM, SZAV, 6ZZ, (8KG), (8AQO da- lite), and 210 other 
9IÌ9 0. 9KM, 9X1',P9LCI' LO,' 9LZ, 90X, 9PF, 9RC. 9UC, 9UU, 9XJ, 9XM, 9YM, 9ZN, 
9AAD, 9AAP, 9AEN, 9AEQ, 9AFK, 9AIP, 9AJH, 9AMH, 9AOT, 9AOU, 9APS 9AQA, 9ARD, 9ASD, 9ATN, 9AUL, 9AWM, 9BBI, 
9BCH, 9BCT, 9BED, 9BEY, ' , 9BRK, 9BRX, 
9BSG, 9BZI, 9CBA, 9CCV, 9CHF, 9CJA, 9C C, 9CPY, 9CUI, 9CVI, 9CYW 9DFB, 9DGE, 9DGQ, 9DJO, 9DNH, 9DQU', 9DVL 9DVN, 9DWQ, 9DXM, 9DYN, 9D_YYU 9XAC, 9YAC. 
Cana tans, 2AF, 3AD, 3BQ, 31í3V, 3CO3 3D E, 3DH, 3GE, 3IL, 3JL, 3JT. 3KO, 3PL, 3SX, 3XN, 3ZL, 9AJ, 9AL, 9AW, 9BJ. 

7RI, MONTESANO, WASH. (One Tube) 
C.W. Can. -4ßV, (4D0), (St'N), (SCT). 9RC, 

9AX, 9BD. U. S. -4H11, SACF, SADE, SAVR, 

Amateur News 
CRYSTAL RECEIVING RECORD 

Mr. Maclurcan has received the follow- 
ing letter from Mr. H. Hinks, Mount View, 
Mnlgoa : 

"Dear Sir : I am writing to tell you that 
I heard your concert last night on a home- 
made crystal set, using a pair of Brown's 
phones, the lady's voice coming in very clear 
and also the steel guitar, of which I never 
missed a note. 

"I have an aerial 600 feet long and about 
80 feet at the highest point, single wire only 
7/20g. 

"I do not think it a bad performance for 
a crystal set, as the distance is about 40 
miles. 

"I would he very much obliged if you 
would let nie know what power you were 
using last night, 26/l1/'22. I may add that 
my call number is 2IS." 

Mr. Maclurcan informs us that this is, 
as far as lie is aware. the furthest distance 
at which his concerts have been received 
on a crystal, and that he considers Mr. Rink's performance a very excellent one. 
Even at five miles, very skilful tuning is 
necessary with a crystal set, for there is no 
"carrierwave" to help the adjustment. 

-"Sea, Laud and Air." 

THE SOUTHERN MINNESOTAN 
We recently received a copy of the South- 

ern Minnesotan, the official organ of the 
Southern Minnesotan Radio Organization, 
published by the Luverne High School Ra- 
dio Club at Luverne, Minnesota. It was 
but recently born and is still a bit wobbly 
on its legs, but judging from the material 
within its pages, there is no doubt that it 
will grow to be a husky. 

Minnesota amateurs should find a happy 
home in this little paper. We are reprinting 
below a letter received by them from one 
of their subscribers. 

Calls Heard 
SDI, SEE. SPX, STJ, SZA, SXAD, SZAK, (6AK), 
6AR, 6AW. 6AAT (6ABX), 6AJ1I, 6ALH, 6ALV, 6AMW, 6AMZ, 6A01. GARB, (6ARF), 6ARK, 6ASX. 6ATC, 6AUU. 6AVD, 6AVV, (6AWT), 6111IK, 6BC, 6BCJ, 6BCL, 6BCR, 6BIC, (6B1NI, 6BIZ, 6BJK, 6BJ{{11, 6BKJ, 6BMD, 611NH, 6BNU, 6BOB. 6BOL, 6B11M, 6BUN. 6BVZ. (6CC). 6CP, 6DD, 6EC, (6ESM), 6FF. 6FT, 6GB, (6GY), 6HM, 6 D, 6KA, (6KU), 6LF, 6L0. 6NX, 6PT, (60M), 6RD, 6VM, 6SIT. 6SZ. 6TC, 6TI, 6UW, 6VF, 6VM, 6WM, 6XAC. 6RAD, 6XAV, 6XWL, 6ZZB, 6YF, 6ZH, 6ZX, 6ZZ. 7AAD, 7ABC, (7ABB). 7ABH, 7ABY, (7ADG), (ADM). (7ADP), (7AEA), (7AEM), 7AFF, (7AFH), (7AFS), (7AHW), (7AIII 1, (7BB), (713J), (7BK), 

7HS, )7JF (7KE). (7LR). 7LU. (7MC), (7MF), 7NA. 7NC. (7N(1). (70T), 70M. (7PB), 7PF, 
(7SY). 7SZ, 7TH. (7T el, (7TT) 

(7RN), 
7 ), VF, 7WE, 7WG, (7WM1, 7WQ), 7XB, 7XT, 7YG, 7ZK, 7Z0. 8AB, 8CUR, 8IB. 9AHK, 9AN , 9ARZ, 9ASF, 9BED, 9BJI, 9BM, 9CMK, 9BZZ, 9DMT. 9GK, 9LF. 9PI, 9PN, 9ZAF, 9XAC, 9ZN. 9AWM, 9BBF. 

Voice- (7AEA), (7AFS), (7AHW), (7MF), (7QF), (7RN), (7SY), 7XI, 7XL, 7ZU, (6KU), 
63CAC, 6XB. Can. -9AC. 

9BDR, FORT DODGE, IOWA (1 STEP) 
IADK, 1BSZ, 2AWT. 2DD. 3APR, 3BLF, 3J3, 30T, Wz. 3SM, 4MK. 4NV, 4YA, SADO, MEC. SCT. SEK. 5GR. SHZ. SIX, (SNN), 50V, WY. 5ZAE. 6ZH, 6ZZ, 8AA. 8ADT. (8ADZ), 8AOH, 8ATC. 8ATN, 8ATZ, 8AUE. 8BEF, SBFQ, (8BJC), 8BOZ. 8BRW, 8BWK, 8BYO, 

8BZC, 8CF, 8CTA, 8CIH, 8CIM, 8CLK. (8CUR), 
8DAA, SDAT. 8FU, 8 J, 8KG, 8QK, 8SB. 8SS, 8VL, 8WA, (8YN), 8ZY, 8ZAE; 9's too numerous. 

Canadian -IAJ, 9BJ. 

9EFD AND 9CON, HOPKINSVILLE, 
KENTUCKY (ONE TUBE) 

C.W. -ICY, JBKO, ICKP, 2FP, 2XAO, 3CO3 3MB, 2A R, 3BEC. 3BNU, 3CAN, 4BY, 4KL, 5BI. SEX, MK, SIX. SKP, SMY, 5ND. SNK, SSK, SXA, 5ZII 8AS, 8BY, 8FG, SFT, 8I0, 8KQ, SLS. 801, 8(1W, 8QK, 8SP, 8VQ, 8X0, S888Z8BDB , G, SATh, AXE, AO, B, 8BNK, 8BÖ 
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"I received the first issue of the South- 
ern Minnesotan a short time ago and find it 
is "the berries." "Great Stuff, OM." I cer- 
tainly wish I were back in Fairmont pounding 
brass and I would do my best to help raise 
the list to 40000 msgs. It wouldn't be a 
five watter either -but what's the rise -I 
am going to school now and so ND on the 
DX although I migrate over to 9AUA once 
in a while and boil owls and pound brass. 
I ani using a crystal set here for local 
broadcasting stations, of course. Can you 
imagine it? I started over eight years ago 
(9QF knows) and here I am again down 
to the crystal stage A fellow was 
trying to tell me here that a crystal oscillates 
but he had considerable trouble in putting 
it across. In fact he didn't succeed for 
some reason or other. Hi !" 

"A good way to make a crystal oscillate 
is to hang it on a string and swing it like 
a pendulum." 

73's 90E. 

NOTICE 
Mr. J. V. Newson of 139 Ormside Street, 

London S. E. 15, would like to get in touch 
with an .American amateur owning a 1 K.W. 
transmitter with a view to carrying out 
some experiments on trails- atlantic work. 

8CBP 
The ORA of 8CBP is Jack J. Donner, 

214 Paddock St., Watertown, N. Y. Any- 
one hearing my 5 -watt C.W. pse QSL. 

SAIX 
The call SAIX lias been issued to Al- 

bert L. Presley, Box 66, Vaughan. Miss. 
Word from those hearing his signals will 
be appreciated by him. 

BBTV, SBXH, 8BYT. 8CAO, BCGO, BCTD, 8CJII, 
9AJH99A S 9s10U9AUJ, 

9AWS, 9AZG, 9BEY, 9BGE, 9BJT, 9BKW, 9BTT, 9BZT, 9CAO, 9CBA, 9CEB, 9CFI, 9COM, 90X. 9DAH, 9DGE, 9DHH, 9DPL, 9DQM, 9DXV. 9DYG. 
Spark-SXU, 8XA. 9CP. 9VQ, 97.N, 9AAW, 9AZF., 9130F, 9BSZ, 9COZ, 9DAY, 9DKY, 9DQQ. 

BAPK, CHARLESTOWN, W. VA. 
(ONE TUBE) 

TAHZ, IAJP, IAOL, IASF, 1AWB, IAY, 1BCF, 111E, 1BEP, 1BFE, 113K, 1BKA, 1BSD, 1BWJ, ICAC, 1CDR, 1CKP 1CNF, 1EE, IFB, 
Y' , 

2B A 2BQN 2BRC, CGT2CJN, 2CKL, 2CKR, 2CPA, 2EL 2FC, 2FP, 2GI, 2GK, 2M0, 2VD, 2XA, 2XAO, 3APR, 3A B, 2AUU, 3AZ, 3BEC. 3BER, 3BMK 3BQ, 3BRW, 3BUV, 3BU, 3BZ, FR, 3HK, 3ÌW, MCE, 3LK, 3OJ, 3PZ, 3TJ, BY, 4EA, SEB, 4EU, 411K, 4HW, 4LJ, SAEC, EK, 5IK, SMO, 8ADZ, 8AEG, 8AGD, BAIH, AIM, 8AIW, 8APW, BAQQO, 8ASF, 8AZL, BCH, 8BE, 8BEF, BBOG 8BOZ, 8BWA, GÌJj YC8C 88C, CU, 8CH8C 8C/CO, CÓAP CPB, 8CRB , 8CTN, 8CVÉ, 8CW, SDAA, 8FL1, 
AJ. 8JY, 8IG, 8LT, 8ML, 8MZ, 9ADZ, 9AFK, AIU, 8AMF, 9AN, 9AP, 9AQA, 9AWF, AWH, 9AZA, 9BED, 9BIJ, 9BM, 9BS, 9BUX. DLR, 9DPJ, 9DPV, 9DVL, 9DXN, 9EJ, 9EL, 
GX, 9HK, 9P0. 

GEORGE KRIVITZKY, SCOTTVILLE, MICH. 
Spark-3CCB, 4DWK, BCZY, 8BDK, BEB, 9DAE. 

9CTW, 9A GG, 9CLV 9AAWr'9JX, 9UK,990F, 9DAR, 9CUD. 9BGQ$$ 9DNC. 

2AYV, 2SG 20,M1SXAÓ, 3JJ, 3BZ 3C K, 3TBE, 3TJ. 3CA, 4EA, SEK, SXA, SIX, SND, SBZI, 
C 888C 88 8ÁE, BE, 8CD 8AÉÁ BCH BId,UÉJJA 

DQQU'i FE' Ìi BAA B8 BXX, SEO 8 EIÌ BCÉ SANE. MZ 
9BT, 9DVC, 9Á11t; 9ÉGÉ' 

9DIF, 
9BCF, 

(Continued on Page 2061) 
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About Our Radio 
Wrinkle Prize 

Contest 
Due to the short month of Febru- 

ary, haste was necessary in the 
publishing of our May issue of 
RADIO NEWS. In order to in- 
sure the forthcoming issues appear- 
ing on time, the May number is 
earlier than usual. For this reason 
we have been unable to include the 
results of the Radio Wrinkle Prize 
Contest. We shall, however, pub- 
lish them in the June issue of 
RADIO NEWS. They will be 
found of unusual interest. 

1%3 
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Practical Hints for Amateur Constructors 
A NOVEL VERNIER CONDENSER 

A two -plate vernier condenser which is 
novel in every respect and which continues 
its originality right up to the point where 
it is mounted on the panel, describes the 
home -made device for which instructions are 
given in this article. The instrument de- 
scribed in the following paragraphs not 
only fills every need of the amateur for 
close tuning, but it is also so easy to make 
that there are no work -bench difficulties 
to discourage even the most unskilled of 
enthusiasts. When finished, the vernier 
condenser may be mounted ill a vertical po- 
sition on the base of the receiver and con- 
trolled by thumb from the face of the panel. 

The rotor of this novel vernier con- 
denser is made up in a jiffy from three 
familiar parts of other apparatus. These 
three are a dial, a spare condenser plate (or 
one cut from brass, copper or aluminum if 
no spare movable plates ate available) and 
a 34" brass rod with a shoulder. Put to- 
gether in the order named, we have a rotor 

nl Bross shaft¢ ik with shou/der8 thick 

Hord !libber Oa/ 
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Showing the Method of Mounting the Rotary 
Plate on the Dial. This is Accomplished by a 

Brass Shaft with a Shoulder. 

element for our condenser which is held to- 
gether by the set screw in the knob of the 
dial. The single plate is pressed closely 
against the under side of the dial by the 
shoulder on the brass rod, as indicated on 
the assembly Fig. 1. 

The brass rod need not be very long, in 
fact there is a limit to how much of it may 
be above the shoulder, that limit being set 
by the depth of the hole in the dial. The 
shoulder, as may be seen, plays i:ne dual 
role of check nut and space washer, since it 

= Tins p /ote I. . 

ç\ of brass 
topper, 

o /U/n/ilinl, _ 
or tin foil Jit 
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" 
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fig. 2 

Dimensions and Details of the Stationary Plate 
and Its Mounting. 
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drilled to take the brass rod now acting as 
the shaft of the rotary plate. Fig. 2 gives 
the dimensions for this half of the instru- 
ment. Using a three -inch dial and the us- 
ual size of condenser plate, the stator plate 
should be 1%" by 3% ". The bakelite should 
be about the size indicated in the sketr'f. In 
some cases where the writer has equipped 
a receiver with these vernier attachments, 
it has been advisable to omit the bakelite 
block altogether, mounting the fixed plate 
directly on the base of the receiver. 

Whichever the case, the %" hole which 
is to take the rotor shaft should be drilled 
not more than 1" from the panel edge of the 
base. To illustrate the reason for this, a 
broken line circle showing the position of 
the 3" dial is drawn on Fig. 2. The rim of 
the dial overlaps the edge of the base VI". 
This overlap protrudes through a narrow 
slot in the panel, cut so that it is directly 
below the main condenser of which the 
smaller and home -made device is an auxili- 
ary. With just enough of the dial showing 
to permit of thumb pressure, the cap tcit , 

of the two plate vernier may be controlled 

not only holds the spare otary plate in 
place but also determines the thickness of the 
air dielectric between that plate and the 
stator. 

The stator, in this home -made instrument, 
is made by fastening a piece of sheet brass, 
copper or aluminum over the greater half of 
a piece of wood or bakelite, which has been 

Main oorrderiser 

IIiII1 

fig 3 
Method of Mounting the Novel Vernier Condenser. 
It is Adjusted from the Front of the Panel by the 

Thumb or Fore Finger. 

from the outside of the panel. This method 
of control is illustrated in Fig. 3 which also 
shows the manner of mounting the home- 
made condenser after it is made. 

If a Bakelite base is used, it is put close 
against the panel, and the hole continued 
down into the base of the receiver, deep 
enough to provide a firm bearing for the 
movable plate. Mark out the slot in the 
panel, drill it and then complete the job 
with a hack -saw blade or a file. A pointer 
is added -and presto, the work is done! 

For the stator connection, put in 
a binding post as shown in the sketches ; 

for the rotor, solder the wire on the head 
of the set screw which holds the rotor ele- 
ment of the instrument together. And if 
there is another word of caution one radio 

amateur ought to tell another when sug- 
gesting this vernier, it is this : drill that hole 
straight! 

Contributed by Arthur S. Gordon. 

A MAKESHIFT LOUD SPEAKER 
The following kink may be of use to 

some of us who for various reasons, do not 
care to place a horn on the radio set. 

I have found that if a single receiver is 
lowered gradually into an ordinary fish 
bowl, there is a point found where the music 
simply roars out. This point will vary 
with the size of the bowl but is usually only 
a short distance from the bottom. The 
action is the same as with a Hertz resonator. 

If one does not care to use the fish globe 
he can secure still better results by utiliz- 
ing another article to be found in every 
household; the food chopping bowl. A 
thin board is placed over half of the bowl 
and the phone placed as shown in the sketch. 
The music will roll out in an astonishing 
volume. 

Contributed by Wesley McArdell. 

fish bowl, wooden bow/ 

A Fish Bowl and a Wooden Meat Chopping Bowl 
Both Make Good Loudspeakers. This Illustrates 

How it is Done. 

A CORRECTION 
The article entitled "A Lightning Switch 

Indicator," appearing on page 1656 of the 
March issue of RADIO NEWS, contained 
an error in its drawing, which is on page 
1729. As it is shown, the switch blade will 
ground the aerial through the resistance of 
the lamps when thrown to the left. In its 
original form, this arrangement uses a 
DPDT with two sets of contact jaws, one of 
which was used for the lamp circuit. The 
two outside wires from each lamp were con- 
nected to these extra jaws instead of to the 
main switch jaws as shown. 

SAVING SWITCH POINTS 

In a set I made, I got along without 
switch points, by making my taps long 

'11 

This Scheme Does Away with the Use of Switch 
Points. Loops of Wire Are Used Instead. 

enough to run through a small hole in 

the panel and then back through the panel 
again, without cutting. When the wires 
are in place, the holes can be plugged, but 
the loops are not cut off in back ; in this 
way there is no joint in the circuit at all. 
The wires can be countersunk so that the 
switch will slide over perfectly smoothly. 

Contributed by F. C. Galbreath. 
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An Efficient Reinartz Tuner 
By HOWARD S. PYLE. 1. R. E. 

MUCH has been written of late, rela- 
tive to the new development in 
tuning arrangements known as 
the Reinartz tuner. named for its 
originator, Mr. John L. Reinartz 

of South Manchester. Conn. This appears 
to be the long looked for tuner for relay 
stations and traffic work, involving but a 
single tuning control and a number of other 
desirable features. 

We will not enter into a discussion of 
its theory herewith, this having been very 
thoroughly treated of late in the various 
publications. It is the author's purpose, 
however, to describe briefly the construc- 
tion and specifications of an efficient Reinartz 
tuner which will give very satisfactory re- 
sults. The drawing of the panel face, be- 
ing made to scale. the various dimensions 
may be had by using the dividers. A panel 
haying a length of I53ß" and a height of 
534" was chosen, this being a stock size, and 
a well finished walnut cabinet being avail- 
able to accommodate that size panel. Obvi- 
ously, any size panel may be used, but this 
size was found to be admirably adapted to 
the purpose. 

A departure from the usual Reinartz de- 
sign is incorporated herewith, in the use 
of a single layer coil in preference to the 
spider -web type. The single layer is con- 
siderably easier to wind and to mount and 
was found to give equal results to the spider - 
web. This one coil constitutes the only in- 
ductance in the circuit and contains two 
separate windings: one an antenna induct- 
ance and the other serving as the plate in- 
ductance. Part of the main antenna coil is 
used as the grid coil also. 

A formica tube, 3" in diameter and 2%." 
long serves as the winding form. For best 
efficiency. a winding of stranded wire. or 
"Litz" is recommended. A very excellent 
wire for this purpose is the type known by 
the code name HABITUAL, manufactured 
by the Belden people or Radio Specialty Co.'s 
No. 323 Litz Wire. Starting at the bottom 
of the tube, a %" space is left and the end 
of the wire is passed through a small hole 

I011,011 /1011111,1 fffff 0111111108. 

Two Views of 
the Reinartz 
Receiver 
Described in 
This Article. 
Instead of the 
Usual Spider - 
Web Coil. a 
Single Layer 
Inductance is 
Employed. 

and secured. Forty -five turns are then 
wound. a tap being taken at the 15th and 
30th. This leaves two ends and two taps 
when completed. The finishing end is se- 
cured in the same fashion as the starting end, 
and another small hole is made through the 
tube, t..í" above the END of the first wind- 
ing. The antenna inductance is then wound 
on, consisting of 40 turns with taps taken 
at the 2nd, 4th, 5th, 6th, 7th, 8th, 9th, 10th, 
26th. 33rd. and 40th turns. With the ex- 
ception of the 10th tap, these are all soldered 
progressively to the switch marked "AN- 
TENNA" in the illustrations, and which 
controls the antenna inductance in circuit, 
and to the grid switch as shown. The 10th 
tap is carried to the ground post of the set. 
It will he noted that the last switch point 
on the various switches is connected to one 
of the three binding posts marked "1, 2. 3" 
at the top of the panel. This is a recent 
refinement of Mr. Reinartz and permits of 
an external coil being used if a greater 
wave range is desirable. 

Oscillations, and regeneration to a certain 
extent, arc controlled in this tuner through 
the variable capacity marked, "FEED- 
BACK CONDENSER." This adjustment 

.is not critical. All tuning is accomplished 
with the capacity labelled "TUNING CON- 
DENSER" and which will be found to be 
very sharp. Likewise the grid and plate 
switches will be found to be important in- 
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Retails for Winding the Inductance U std in the 
Set. This is Easier to Wind Than the Spider - 

Web Type. 

itial adjustments. However, once the three 
switches are set at the point giving maxi- 
mum response to the desired signals, it will 
seldom he necessary to change their position 
when timing, it being necessary only to 
prove the tuning condenser throughout its 
arc. Of course any great wave change re- 
quires a suitable re- adjustment of the in- 
ductance switches. 

While a vernier attachment on the feed- 
back condenser is not really necessary, it 
is almost imperative that the tuning con- 
denser he provided with a suitable vernier 
for proper operation. The writer uses the 
reducing -gear type of vernier adjustment 
with entirely satisfactory results. 

The vacuum tube is incorporated in the 
tuner unit. as it has always been considered 
desirable from the standpoint of efficiency 
to combine the two. It also allows of 
greater portability and presents a neater 
appeal ce. 

In connecting the various elements, No. 
12 or No. 14 bus wire should he used, and 
covered with suitable varnished cambric 
tubing. known to the trade as "spaghetti." 
The leads should be run as directly as pos- 
sible. and all terminals well soldered. 

The nomenclature should be engraved on 
the panel face, as shown in the illustration. 
and this work may he arranged for at a 
reasonable charge, with any radio manu- 
facturing company equipped with an en- 
graving machine. 

For those who wish to follow the writer's 
design and produce a duplicate instrument, 
the following specifications are given: 

Panel -Hard Rubber, 163 "x5j ; ". 
Cabinet - Walnut, hinged cover. 
Condensers -Vernier type .00052 Mid. 
Switches -Se'f Cleaning -one inch radius. 
Switch points -Optional. 
Binding posts -Optional. 
Dials -Option il. 
Rheostat -SH RAM CO. 
Socket -With huilt -in grid leak. -EL RA'. 
Grid Condenser- Dubilier Micadon, .0005 
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Stopping condense r- Dubilier A'ficadon. 
.001 M f d. 

Nothing exceptional can be claimed for 
this tuner in the reception of radiophone 
signals nor those from spark stations, al- 
though the writer's experiments would tend 
to indicate that the results were at least 
equal to those obtainable with other types 
of apparatus. It is in the reception of C.W. 
signals that a Reinartz tuner stands promi- 
nently at the head of all other known types. 
The ease with which the elusive whistles are 
picked up and HELD, and the lack of body 
capacity when tuning, are remarkable, and 
in addition to these good points, the signal 
strength is a marked improvement over the 
more familiar regenerative circuits. 

In conclusion, the writer will he pleased 
to hear from any reader making an instru- 
ment such as described above. and will be 
glad to lend any assistance within his power. 
Communications to him may be addressed 
in care of the Editor. 

.....1.1.11t,111....11111111.,. 

The Reinartz 
Circuit Which 
is Widely 
Used at the 
Present Time. 
Both Capacity 
and Inductive 
Feed -Back are 
Employed. 

ü 
.0005 

'0005 

1965 

Binari g f05! for 
ex/ert o/ coi/ 

.0005 

MEMO 

MMED 

MOO -T 

lnside, sfQrfir7g egd a/ cad 

How to Transform a Regenerative Tuner Into a Tuned 
R. F. Amplifier 

BY CHAS. G. KAHANT, I. R. E. 

TLINERS more sensitive than the 
standard single tube regenerative 
sets are needed for two general 
purposes; one. to increase the range 
for long distance reception and, 

second, to enable the use of small out- 
side aerials, inside aerials or indoor loops 
for strong reception of local broadcasting 
stations. It is the purpose of this article 
to describe a simple way of attaining this 
sensitivity by adding but one tube to the 
set. 

There are, of course, several ways of 
increasing sensitivity and for most people 
the selection becomes a question of which 
gives the most amplification per tube 
consistent with ease of control and free- 
dom front foreign noises. The super - 
regenerative circuit gives tremendous 
amplification per tube, but for the lay- 
man at least is difficult to adjust and is 
accompanied by quite a variety of high 
pitched notes which are difficult to elim- 
inate. Radio frequency amplification 
using one of the several makes of radio 
frequency transformers on the market is 
easier to handle and is effective if one 
knows what makes of such transformers 
have the proper electrical characteristics 

wave- length being received. This tuned 
plate circuit is then coupled loosely with 
the tuned grid circuit of the next ampli- 
fier tube or with that of the detector tube 
as the case may he. Standard vario- 
meters atone or inductances shunted with 
variable condensers are used in place of 
the commercial R. F. transformers. 

This last named method is so sensitive 
that but one stage of it is needed for all 
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The Usual Three 
Circuit Regener- 
ative Receiver. 
This Can be 
Changed Into a 
Radio Frequency 
Amplifier as Shown 
Below. 

5 

b1 

A very good feature of this R. F. am- 
plifier is that there is no distortion or 
howling when adjusted for maximum 
signal strength. In adjusting the con- 
trols, signal strength increases up to the 
point where sustained oscillations stare 
as evidenced by a single sharp click in 
the telephones, unaccompanied by any 
other audible noises or whistles whatso- 
ever. 

This Shows the 
Necessary +B Changes in the 

+A Circuit of Fig. 
1 to Transform 

*it Into an R. F. 
-A Amplifier. 
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for best reception on broadcasting wave- 
lengths. Usually, however, two stages 
of it are necessary to show an improve- 
ment in sensitivity over a good regenera- 
tive tuner. 

A very efficient method of R.F. ampli- 
fication which has been utilized lately by 
several manufacturers of prominence is 
the so- called tuned plate circuit, in which 
the plate circuit of the amplifier tube is 
adjusted to resonance to the particular 

90V . .,,,.,,. .,,,.,, 1, 1 1,,,,,,,,..,,,. 

ordinary purposes. On a recent test in 

daytime it was found that this one stage 
brought in quite loudly a distant station 
that was only faintly audible with a re- 
generative tuner carefully adjusted. At 
night -time this one stage used with a 
short outside aerial enable the reception 
on a loud speaker of stations over a thou- 
sand miles distant. One stage of audio 
frequency was employed between the de- 
tector acid the loud speaker. 

e 

+A 

One stage of tuned R. F. amplification 
can ',e added very readily to most regen- 
erative tuners, particularly those of the 
double tuned circuit type. Referring to 
Fig. 1, ive have the conventional wiring 
diagram for one incorporating a vario- 
coupler and two variometers. Fig. 2 

shows the same circuit with one stage 
of tuned impedance R. ?. amplification 
added. The grid condenser in Fig. 1 is 
short -circuited or removed and the 
socket in Fig. 1 becomes the amplifier 
tube socket in Fig. 2, where a second 
socket and rheostat are added for the de- 
tector tube. The by -pass condenser in 
Fig. 1 should be disconnected or removed. 
If removed it can be used in the plate 
circuit of the detector in Fig. 2. A poten- 
tiometer is installed as shown to control 
the voltage on the grid of the amplifier 
tube. Three new binding -posts will be 
required, two for the new "output" and 
one for the positive "B" battery connec- 
tion to the detector. The two original 
output posts are shorted and the two 
original "B" battery posts connected to 
the amplifier plate battery which should 
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fig.3 
be about 90 volts for best results. A 
UV -201 tube serves very well in the am- 
plifier and any.good detector tube can be 
used in the second socket. 

The coupling between the amplifier 
and the detector circuits is accomplished 
by one manufacturer by using two sepa- 
rate inductances inductively coupled, each 
with a variable condenser. A much sim- 
pler scheme which is just as effective is 
that shown in Fig. 2, where but one in- 
ductance is used. The grid condenser in 
the detector circuit is very small and 
should be preferably between .00005 and 
.0001 mf. The value of the grid leak is 
on the order of one megohm and the leak 
should be connected as per Fig. 2. 

It was found feasible in the case of a 
Grebe type CR -8 tuner to install the extra 
parts in the cabinet with the new rheo- 
stat, potentiometer and binding -posts 
mounted at the right -hand end of the 
panel. 

Where a single tuned circuit tuner is 
involved it will probably be necessary to 
mount separately the apparatus to the 
left of the dotted line in Fig. 3. Note 
carefully that the "ground" post of the 
tuner is to be connected to the .positive 
side of the amplifier "B" battery so that 
the connections in the tuner between the 
"ground" post and the rest of the interior 
wiring must be broken except for the 
lead running to the inductance. The 
"aerial" and "ground" posts are then con- 
nected together so as to put the variable 
condenser in parallel with the inductance. 
The grid lead is changed so that one end 
is connected to one of the "A" battery 
wires. The inductance in the amplifier 
is a standard variometer and the variable 
condenser in the aerial circuit is about 
.0003 mf. total capacity with vernier. 

If the aerial is connected to the set 
through a variable condenser as shown 
in Figs. 3 and 4, it is recommended that 
the aerial be a single straight wire not 
over 75 feet total length. It can be either 
indoors or outdoors, but naturally the 
latter would usually be better. 

When a loop is used it can be connected 
to advantage in series with the grid vario- 
meter as shown by the dotted lines in 
Fig. 4. The aerial condenser is then not 
needed, tuning being accomplished by 
the grid variometer. Using a loop con- 
sisting of five turns of No. 18 bell wire 
tacked to the inside of a closet door it 
was found that a broadcasting station 
fifteen miles away could be heard quite loudly when the door was pointed in the proper direction. The loop was about two feet wide by six high. 

While a variometer can be put, if de- sired, in the plate circuit of the detector 
tube, the writer can find no advantage in doing so as the same increase in signal strength can be obtained by adjusting 
the potentiometer. 

A very pleasing characteristic of this circuit which will be noted as soon as it is tried is the absence of distortion, even 

+A 

-A 
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Simple Tuned 
Circuit Re- 
generative 
Receiver With 
One Stage of 
Tuned Impe- 
dance Radio 
Frequency 
Amplification 
Added to Left 
of Dotted Line 

with the potentiometer set for strongest 
signals. If any of the controls are set 
beyond that point, there is a sharp click 
heard after which nothing is heard at all 
until the control involved is brought back 
to its proper position. This action is 
quite different from that of a regenerative 
receiver where considerable distortion is 
produced when the regenerative effect is 
used beyond a certain point to say noth- 
ing of the many varied squeals with which 
we are all so familiar. 

In tuning this R. F. amplifier it is best 
to work up on the grid variometer, but 
from a high point down on the plate 
variometer or the plate variable condenser 
as the case may be. It is also suggested 
the potentiometer arm be set initially near 
the positive post and then gradually 
turned towards the negative until the 
point of best reception is found, keeping 
in mind that each' new setting of the po- 
tentiometer will usually necessitate slight 
readjustments of the variometers. 

.,,,,,.,,,m,,,,,,, 1,,,,,,,,1,m1m1,,. 

Simple Hookup 
of Radio 
Frequency 
Amplifier and 
Detector for Use 
With Short 
Inside Aerial, or 
With a Loop: 
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removed was satisfactory in the plate cir- 
cuit when shunted by a seven or thirteen 
plate condenser. The inductance used in 
the grid circuit was a 75 -turn coil with 
four taps brought out, but standard coils 
without taps could probably be used in- 
stead. In using honeycomb coils or the 
equivalent, it is interesting to note that 
if these are plugged into a two coil 
mounting, the potentiometer may be 
omitted if desired and control of amplifi- 
cation is then secured by varying the 
position of the coils relative to each other. 
In this case the lead which ordinarily 
connects to the potentiometer lever is 
attach to the positive "A" battery lead. 

The coupling between the aerial and the 
R. F. amplifier circuits and between the 
latter and the detector circuit must be 
rather loose for best results. The coup- 
ling between the R. F. amplifier and the 
detector is controlled by the capacity of 
the grid condenser, hence the desirability 
of keeping the condenser to a low value. 
If a seven plate variable condenser is 
substituted the best value can readily be 
ascertained. The coupling between the 
aerial and the R. F. amplifier is most 
easily controlled where inductive coupling 
is employed as in Fig. 2. The best coup- 
ling value in this case will usually be 
found where the coils are almost at right 
angles to each other, particularly if the 
aerial is of fair size. The single tuned 
arrangement shown in Fig. 3 is not 
adapted so well for obtaining loose coup- 
ling and that is the reason why this 
scheme cannot be used successfully ex -. 
cept with small aerials. With the latter, 
however, suitable variation of coupling is brought about by increasing the value of 
the inductance with consequent decrease 
of the series condenser setting for a given 
wave- length, until the best combination 
is found. 

It is interesting to note that the addi- 
tion of a by -pass condenser across the 
amplifier "B" battery seems to decrease 
strength of signals instead of increasing 
it as might be expected. Similarly a by- 
pass between the potentiometer arm and 
one of the "A" battery wires gave poor 
results. 

For broadcasting reception the writer 
believes that this system of R. F. ampli- 
fication is the best so far developed be- 
cause for one stage it requires no more 
tuning controls than a regenerative tuner 
while the sensitivity is increased many 
times. Frequently when used with an 
outside aerial the signals from broadcast- 
ing stations within a radius of ten to fif- 
teen miles are loud enough to work a loud speaker direct from the detector. 

Supplementing the above, WD -11 tubes 
do not perform well as radio frequency 
amplifiers in this circuit. The new UV- 
201-A tubes are better, but not quite as good, apparently, as the regular storage battery tubes for this purpose. 

As to using honeycomb coil induct- 
ances instead of variometers for 360 and 
400 meters, it was found by the writer that a 75 -turn coil with about ten turns 

22.5V.í 
Fig. 4 
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NEW RULES FOR FRENCH RADIO 
AMATEURS 

Paul Laffont, Minister of Posts and Tel- 
egraphs, has just drawn up a set of ten 
commandments covering the installation of 
wireless apparatus in France. To become 
the possessor of a receiving outfit, it is not 
only necessary to know these commandments, 
but one must prove it by filling out a long 
questionaire correctly. 

The first of these commandments says: 
"Make out a double application on especially 
prepared forms, one of which must be 
stamped and sent to the chief of the tele- 
graph service. 

"Second -Send also documents to show 
your identity, your residence and nationality. 

"Third -If you are not French, special 
authorization from the Ministry is necessary 
which will be accorded you after an under- 
standing with the Foreign Office. 

"Fourth -Your post must not interfere 
with that of your neighbor. 

"Fifth -The upkeep of your machine is 
your own business. 

"Sixth -The Government is not responsi- 
ble for your operations. 

"Seventh - Respect communications you 
(Continued on page 2033) 
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THIS article is of interest to the 
amateur and the novice as well, as 

it explains the how and why of 
radio condensers which play an im- 
portant role in radio receivers and 
transmitters. The author gives many 
tips which are of value to the real 
"ham" and points out what to look for 
when buying a condenser, a thing that 
most of ilie novices do not know. In 
addition, a lot of information is given 
which will help everyone interested in 
the construction of radio apparatus to 
get more efficiency out of it. 

... 
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Radio Condensers 

ACONDENSER consists essen- 
tially of two or more conducting 
plates. of one shape or another, 
with an insulating medium be- 
tween the plates, which is called 

the "dielectric." By virtue of its con- 
struction this apparatus has the ability to 
store in the dielectric between its plates 
a certain amount of energy. The meas- 
ure of its ability to so store electric en- 
ergy is called the "capacity" of the con- 
denser, and this capacity is directly pro- 
portional to the energy it can store. The 
capacity of a condenser is also dependent 
upon other factors: in general it is di- 
rectly proportional to the area of the 
plates, to the number of plates, and to a 

constant K called the "dielectric con- 
stant" which depends upon the material 
of the dielectric. For air this factor is 
unity, but for all other dielectrics this 
factor varies generally between 1 and 10. 

The capacity is also inversely propor- 
tional to the spacing between the con- 
denser plates, the closer the spacing the 
greater the capacity. A condenser so built 
by design to have a capacity is called 
"lumped" or "concentrated" capacity, in 
contradistinction to "stray" or "distrib- 
uted" capacity which arises accidentally 
between metallic parts of a circuit which 
are at different potentials. 

Condensers may be classified in a num- 
ber of ways, but for our purposes they 
may be divided as follows: 

I. Transmitting condensers 
II. Receiving condensers. 

Each of these classes may be further sub- 
divided into the following groups: 

(a) Fixed condensers 
(b) Variable condensers. 

Generally it will be found that trans- 
mitting condensers are seldom, if ever, 
variable, while receiving condensers may 
be either fixed or variable, depending 
upon the purpose for which they are 
intended. 

The ideal condenser would have abso- 
lutely no losses due to any cause and its 
capacity would remain constant over a 

wide range of temperature and voltage 
conditions. Ideal condensers do not, of 
course, exist, but the nearest approach to 
it is the air condenser whose losses are 
very small. It is for this reason that air 
condensers are generally used as capacity 
standards. 

The causes for the departure of prac- 
tically built condensers from the ideal 
lie mostly in the imperfections of the 
dielectric. There exist losses, of course, 
also in the plates and plate leads of the 
condenser due to their resistance. but 
these losses are very small. The chief 
imperfections may be enumerated as fol- 
lows: 

(a) Leakage. The currents flowing 
through a condenser should be a true 
capacity current flowing by virtue of the 
capacity effect and not by virtue of any 
conductance. However, due to the imperfec- 
tion of the dielectric, the condenser may have 
some conductivity and hence there will 
be some flow of current which is a con- 
duction current through the resistance of 
the dielectric. This current is leakage 
and results in a total loss of energy. Not 
only may there be leakage of current 
through the dielectric, but there may also 
be leakage of current across the surface 
of the dielectric between the plates. 

(b) Dielectric Absorption. This is 

really the chief and most important 
source of condenser losses. When a 

voltage is applied to an ideal condenser 
it is charged instantaneously, and when 

By JESSE MARSTEN 
t is discharged it is also discharged in- 
stantaneously. In the case of imperfect 
dielectrics something else happens. When 
the voltage is applied to the condenser 
an instantaneous charge flows into it, 
but immediately thereafter there is a 
small continuously decreasing current in 
addition which flows into the condenser 
and which seems to be absorbed by it. 
This represents an energy loss which ap- 
pears as heat. 

(c) Brush and Corona Losses. These 
occur only in the case of transmitting 
condensers which are operated at high 
voltages. At high voltages ionization of 
the air occurs and leakage of current 
takes place at points favorable to it, 
namely, where there are sharp edges, at 
corners, points, etc. This leakage is 
made evident by a thin bluish discharge 
and when this brushing is really power- 
ful the ionization is accompanied by the 
generation of ozone which can be de- 
tected by its peculiar odor. 

The above imperfections exist in both 
transmitting and receiving condensers, 
but the last is, of course, solely a trans- 

initting condenser phenomenon, since 
high voltages are not present in receivers. 
They all result in increasing the effective 
resistance of the condenser, hence in in- 
creasing the losses. The extent to which 
they increase the losses depends upon the 
frequency of the current, and may gen- 
erally be represented as increasing with 
the wave- length. The importance of min- 
imizing these losses is at once apparent 
when we consider that a poor transmit- 
ting condenser may increase the resist- 
ance of its circuit by several ohms and 
thus cut radiation, and in the case of re- 
ception, where incoming energy is ex- 
tremely small as it is, it will reduce the 
audibility factor. 

The problem of reducing the losses 
in condensers is then one of reducing 
the losses in the dielectric. The resist- 
ance due to plates and plate leads may 
of course be reduced by using good con - 
duiting material for these and making the 
leads as short as possible. If air could 
he used efficiently and economically in 
transmitting condensers this would be 
the best type of dielectric to use. But 
air bas a low dielectric constant, hence 
would require great bulk to give high 
capacities. Furthermore. its dielectric 
strength. ability to withstand high volt- 
ages, is not great. Compressed air has 
a larger dielectric strength. but these 
condensers are bulky. Glass used to be 
very popular, as in the case of the well 
known Leyden jar, but they have high 
brush losses, and are easily breakable 

thus requiring frequent renewals. The 
best and most suitable dielectric for 
transmitting condensers is mica. This 
dielectric has been found to have very 
low dielectric losses, less than any other 
dielectric, excepting air, and it approaches 
air very closely. Also it has a high 
dielectric strength which enables build- 
ing of condensers to withstand high volt- 
ages. Its high dielectric constant also 
permits the construction of high capacity 
condensers in very small space, which 
makes these condensers very convenient 
since they may be built in small units. 
In the case of variable transmitting con- 
densers, liquid oil is usually used as the 
dielectric in an ordinary air condenser. 
A good grade of mineral oil has fair 
dielectric properties, and it has one added 
advantage which makes it a favorable 
type, namely, its self -healing properties, 
when a breakdown occurs. When the 
voltage between condenser plates be- 
comes too great a breakdown occurs, and 
an arc takes place between the plates. If 
the dielectric is a solid one the dielectric 
is pierced by the arc -over and is spoiled. 
It will never be able to withstand the 
high voltage any more since it will spark 
over at the injured part. In the case of 
the oil dielectric this does not happen. 
When the arc -over occurs new liquid oil 
flows into the space at which the arc 
occurs and the dielectric is immediately 
healed. 

An interesting point in connection with 
transmitting condensers is the breakdown 
voltage. This voltage depends upon the 
dielectric, of course, but is subject to dif- 
ferent conditions from breakdown at con- 
stant voltage. A condenser will with- 
stand a high voltage at direct currents 
indefinitely. But it may not withstand 
such high voltage at radio frequencies 
indefinitely. After a while it breaks 
down, and this breakdown is due to a 
cumulative effect in time. As time goes 
on the losses heat the dielectric, and this 
heating deteriorates the insulating prop- 
erties so that it heats up still more and 
the cycle repeats itself, until a point is 
reached where the insulating properties 
have deteriorated to such an extent that 
it can no longer withstand the voltage. 
Amateurs do not generally understand 
this and think that breakdown is always 
due to poor dielectric or excessive volt- 
age. This cumulative effect will explain 
many breakdowns. 

The above details apply particularly to 
transmitting condensers. In purchasing 
transmitting condensers the only sensible 
thing to do is buy one of the standard 
reliable makes employing mica as dielec- 
tric for fixed condensers. Inquire about 
the voltage it will withstand, if it is not 
marked on the condenser; reliable manu- 
facturers have no hesitation in giving the 
maximum voltage and current carrying 
capacity. If the amateur builds his own 
condenser made of mica he should oh- 
serve the following: If high voltage is 
to be applied build the condenser so that 
there are a large number of sections in 
series, in this way the voltage will be 
distributed over a larger number of con- 
densers in series. thus reducing the pos- 
sibility of breakdowns. If high current - 
carrying capacity is the chief require- 
ment, the condenser should be built of a 
large number of sections in parallel, dis- 
tributing the current so that the heating 
effect is a minimum. If both requirements 
of high voltage and current -carrying ca- 
pacity have to be met, then the condenser 

(Continued on page 2057) 
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Reflexing With One Tube 

DID 
you 

ever become curious ab 
a certain thing that was talk 
about from morn till eve and tl 
went ahead on your own hook 

,see what was really in it ? Tl 
you must have laid out on Armstrong c 
cuit long ago and "suped" with that to 
exclusion of everything else in heaven a 
on earth, just as we have done. Ah, me, 
-while listening to squawks and squeals, a 
other foreign disturbances in our pet."supe 
we had overlooked another circuit which 
shouldn't have neglected. Wherewith t 
"super" was put on the shelf for a cou 
of weeks and its dearly beloved, and 
this time familiar symptoms were replac 
by less. deafening murmurs. We took 
the Reflex circuit and promptly neglect 
heaven and earth again. 

There were as many as 57 varieties 
reflex circuits when the present invcstig 
tion started, some titled "cir- 
cuit originated by the author," 
others not quite so pretentious. 
It was obviously inadvisable 
to try each and every circuit, 
so that it was necessary to 

eliminate blind leads by a 
weeding -out process. Weeds 
aplenty were found figura- 
tively speaking. How some 
manufacturers can put out the 
diagrams that they do is be- 
yond reason. Some drawings 
were labyrinths of wiring, 
which, when deciphered, gave 
circuits that must have caused 
the very electrons to weep in 
shame. The circuits were evi- 
dently intended for puzzle 
pictures for the kiddies, as no 
thought of proper function- 
ing seemed to be evident. 

In view of these sad facts, 
we thanked whatever stars 
there be, for having been in 
the game a little before the 
boom started. No wonder the 
novices get sick of radio when 
confronted by the mess such as some of th circuits were in that we came across. 

We decided, therefore, to stick to stand 
and practice and concocted a circuit out o 
the many at hand, only to find practically th same circuit published the following Sat urday in the radio magazine section of on 
of the daily newspapers. As shown in Fig 
1, the circuit is a standard reflex as far a 
reflexes go. 

An ordinary variocoupler was used as th tuning element with a .001 mfd. variabl 
condenser in series with the primary and 
.0005 mfd. variable across the secondary 
The rest of the apparatus consisted of 
mass of fixed and variable condensers, trans 
formers, both audio and radio frequent 
and a flock of tubes and "B" batteries. A 
to the crystal detector, it was decided tha 
poking around with a catwhisker involved too 
much labor, besides collecting dust and for- 
ever losing its adjustment, so one of the "Gold 
Grain" detectors was purchased. The appa- 
ratus was laid out on a board with Fahne- 
stock clips wherever instruments were to 
he compared against others. For instance, 
the radio and audio frequency transformers 
were connected to four Fahnestocks for 
each transformer so that any one of them 
could he replaced by another type for com- 
parative tests. The potentiometer was one 
of 200 ohms, or so the manufacturer claimed. 

After wiring the various pieces of appa- 
ratus, it was decided that a loop could he 
used just as advantageously as the tuning 
unit with an outdoor aerial, being located in 
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C' .0005 M.F. 
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By BERT, T. BONAVENTURE 
New York City with several high powered 
local stations available for reception. In the 
preliminary tests a 22" loop with 14 turns 
wound solenoid fashion, was used, which re- 
duced the number of controls by two. No 
sooner was the filament of the U.V.201 tube 
lighted than signals came in -a, pleasant di- 
version from our first trial of the "super." 

After all the experiments were concluded 
the following facts remained to be logged 
in the dope book : 

When the circuit was "reflexing" properly, 
the removal of the crystal detector from the 
retaining clips either greatly diminished the 
signal strength or else cut it out entirely. 
If the circuit was not functioning normally 
the crystal detector could be removed or re- 
placed without seeming to affect the signal 
strength at all, the tube then functioning 
merely as a detector by virtue of the negative 
bias on the grid through the potentiometer. 

i 

P a 

in the operation of the circuit. Once the tuner was set for any particular signal, if the filament current was changed, the cir- cuit would no longer respond to that wave- length and the controls had to be shifted to regain the signal. The only exception in 
this case was the U.V.201 -A tube, which 
was more or less free of this phenomenon. 
All the other tubes tried behaved as men- 
tioned above. 

These tubes included the Western Electric 
J, E, D and 216 -A; a U.V.201, U.V.201 -A 
and a W.D. -11 tube. For sensitivity, the 
D tube with a mu of 30 was the best. 
When larger powers were required to oper- 
ate a loud speaker, the E or the 216 -A tubes 
were used with higher plate voltages than 
45. These two tubes, when the antenna 
was used, delivered sufficient energy to the 
loud speaker, so that the 'signal could be 
heard 30 or 40 feet away, with the door 

shut. In the long distance re- 
ception tests the U.V. 201 was 
used exclusively. 

A peculiarity of the crystal 
detector . -soon manifested it- 
self. With each-different posi- 
tion of the crystal and the 
contact element a slight re- 
adjustment of the circuit 
seemed to be necessary, al- 
though if the shell was rotated 
enough a condition approxi- 
mating the original could be 
obtained. The signal strength 
also seemed to depend upon 
the direction of current flow 
through the crystal, for loud- 
er signals were obtained with 
the rotating shell of the de- 
tector in a certain position. 
Reversing the position of the 
shell in the clips would 
change the volume delivered 
from the loud speaker, even 
when the detector was ad- 
justed for maximum sensi- 
tivity. 

The amount of grid voltage, 
with respect to the filament, affects the op- eration of the circuit considerably. It is pos- 
sible to obtain a condition where the tube begins to oscillate, thus permitting the re- ception of C.W. signals. By changing the position of the potentiometer arm, the grid is relieved of its potential and the reception of spark and phone signals is permitted. The oscillating condition is helpful in receiving 
distant stations because of the heterodyne note locating the station. Then the problem of avoiding the zero -beat method of recep- tion enters, and can be solved by careful tuning if one does not have a shield on each instrument at the tuning end. The system of zero -beat reception is more sensitive, how- ever, but also more annoying if shielding is not resorted to. 

A word as to the transformers : In the audio frequency, a ratio higher than three to one or four to one is not recommended. 
Ratios as high as ten to one were tried, but the lower ratios were found to give better results. A half dozen different makes of transformers were tried with good results. Any good audio frequency transformer 
seems to do the work. On the other hand, much more discrimination must be exercised 
in the selection of the radio frequency trans- former. Quite a number were rejected be- cause they did not operate as satisfactorily 
as was desired. A certain well known firm manufactures three different transformers, 
to be used between various stages of a multi -stage radio frequency amplifier. Of 

(Continued on page 2050) 
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fig.1 
e Reflex Circuit Employing a Crystal as a Detector. The Tube Acts as and Audio Frequency Amplifier. The Circuit Values Are: C' .001 M.F., 
4C' 

.001 or .0005 M.N. Fixed. C' and C' .001 M.F. Fixed. Potentiometer 00 ohms, L' 65 turns on 3" Tube. L2 40 Turns on 2 1/2-in. Tube. 
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The fixed, condensers in the circuit are 
merely by -pass condensers for the high -fre- 
quency currents present. Varying C. and C. 
from .00025 to .005 mfd. gave practically 
the same results. A final value of .001 mfd. 
was decided upon as a suitable value, since 
both audio and radio frequency currents 
were present in their respective circuits. If 
the condenser was too large, some of the 
audio frequency component of the current 
would pass in addition to the radio fre- 
quency; if too small, the impedance to the 
high frequency was much greater than need 
be. The .001 mfd. value was the mean be- 
tween these extremes. 

Condenser C. proved a retractive convey- 
ance for electrons. At first small values 
were tried, the assumption being that this 
condenser also was merely a by -pass around 
the secondary of the audio frequency trans- 
former and the potentiometer. This hy- 
pothesis had to be abandoned later in view 
of the fact that different values of C, would 
make the circuit Behave differently. With 
no condenser at all, the circuit was un- 
stable, functioning at times and laying down 
on the job at others. Higher values of C, 
seemed to choke the signals somewhat. 
Finally, there were only two possibilities 
left, one a .001 mfd. and the other a .0005 
mfd. condenser. The former gave some- 
what the better results, although it is be- 
lieved that this value may vary slightly 
with different tubes. The .0005 mfd. con- 
denser worked very well, however. 

Filament temperature is a variable factor 
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Notes On the WD -11 Tube 

Layout of a Two Stage Amplifier That Can Be Used with 6 -Volt Amplifying Tubes as Well as the WD -11. The Only Necessary Change for the 6 -Volt 
Tubes Would be the Replacement of the WD -11 Sockets Shown, with Standard Sockets, and the Addition of a Six -Volt Storage Battery. This Amplifier 

Can be Connected to Any Receiving Set at Will. 

I 
N our last issue, we described the most 
popular type of regenerative receiver, 
namely, a set employing two variometers 

and a variocoupler for tuning. The detector 
was incorporated in the layout of the ap- 
paratus. This is advantageous and if possi- 
ble should be carried out in the design and 
construction of all tuning units since it al- 
lows for the very shortest leads from the 
detector to the various tuning instruments. 

Before covering other types of receiving 
units, we shall take up the more important 
points on the design of a two stage audio 
frequency amplifier, since the average per- 
son desires sooner or later to add one to their 
outfit. The amplifier described below is 

a c - 

L 

ToA- 

A+ 

P 2 5 P 

a unit in itself and can be connected to any 
receiving set at will, without the necessity 
of changing any of the wiring, aside from 
disconnecting the phones. The parts re- 
quired for the building of this amplifier 
are : One phone plug, two double circuit 
jacks, one open circuit jack, two audio f re- 
quency amplifying transformers, two WD -11 
tubes, two tube sockets, one 22% -volt "B" 
battery and two 1% -volt dry cells. One of 
the main considerations of this case is the 
layout. Howling and squealing amplifiers 
are usually the products of careless design, 
where no thought has been given to the 
position of the apparatus nor to the spacing 
and length of the wires. The proper ar- 

P 5 S G P 

t-- 
2221% -10 

This Wiring Diagram Corresponds to the Connections Shown in the Photograph and Provides a Good 
Means for Checking Up. The Tube on the Right Should Be Numbered 6 Instead of 5 as Shown. 

rangement of the apparatus is clearly shown 
in the accompanying photograph where each 
instrument has its own place in respect to 
another. Fig. 1 is the circuit diagram of 
the two -step amplifier, this corresponding to 
the apparatus and wiring shown in the 
photographs. The parts are numbered as 
follows : 1, double circuit jack ; 2, audio 
frequency transformer, 3, WD -11 tube; 4, 
double circuit jack ; 5, audio frequency trans- 
former; 6, WD -11 tube; 7, open circuit 
jack; 8, 9, filament rheostat ; 10, "B" bat- 
tery; 11, "A" battery. 

In connecting up the set, it is suggested 
that the wires to the primary terminals of 
the amplifying transformers (P and P -1) be 
left unsoldered until the proper connections 
can be determined. Try them both ways. 
When connected to the right terminals, the 
signals will he loudest. In attaching this 
amplifier to the receiving set described in 
the last issue, proceed as follows : 

Take ont the phones and connect the wire, 
"U," to the upper phone post and the wire 
"L" to the lower phone post. The wires 
marked A- and A+ should then be con- 
nected to the negative and'positive terminals 
respectively, of the dry cells used for light- 
ing the detector tube filament. The entire 
set is now ready for operation. By plug- 
ging the phones in the jack marked 1, only 
the detector is used ; in jack 4, detector 
and one step; in jack 7, detector andtwo 
'steps. As will be noticed, each tube is con- 
trolled by an individual rheostat, which 

(Continued on page 2051) 
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itructions in International Code Signalling For Use in 
Self Studies and Exercises 

By S. L. TOPLITZ 
WHEN giving instructions on any new 

subject, the vital point of importance 
is to properly estimate the volume 

which can readily be absorbed and to permit 
it to thoroughly enter into the mind. 

By such accurate gauge a definite founda- 
tion is laid, upon which a sub -conscious mind 
can continually draw for adjustment when 
in doubt. 

It is preferable to teach a little less than 
to teach too much, for the latter creates a 
condition best explained by the phrase 
"Mental Indigestion." 

These tabloid lessons, six in number, could 
be absorbed within three or four lessons 
by the more competent, yet as a general 
method such curtailment of the divisions 
would affect the majority of students and 
would fail to afford a subconscious founda- 
tion. 

While still learning, it is most important 
to send the message or vocabulary slowly 
so as to correctly ascertain the distinction 
in sound, and accuracy should take prece- 
dence over speed as the latter will be readily 
acquired when the code has been well ab- 
sorbed, at which time reading will then be- 
come almost automatic. 

An exaggerated pause between each letter 
sufficient to permit the readers mind to f unc- 
tion is the best plan and when two or more 
students are together they can try to verify 
the correctness of their lessons. 

LESSON NO. 1 

In the first lesson is taken up the primary 
elements of the code only ; the simple Dot 
or Dash which are seven in number, viz.: 

Letter 
One Dot. E . 

Two Dots. I 
Three Dots S 
Four Dots H 
One Dash. T 
Two Dashes ill 
Three Dashes. O - -- 
Four consonants and three vowels. 
From these seven letters numerous words 

and phrases can be constructed and should 
be thoroughly and diligently practiced. 

Studying can be done by drumming with 
a finger for the Dot and two fingers simul- 
taneously struck for the Dash. 

VOCABULARY EXERCISES 
Is, It, To, Me, He, Oh, Toe, Met, Hoe, 

Tom, Moss, His, Sit, Tie, Hit, Tot, Hem. 
The, Hot, This, Toss, Hoot, Hiss, Meet. 
Them, Site, Mist, Stem, See, Him, Miss, 
Shoe, Home, Shots, Moth, Host, Tote, 
Mesh, Most, Some, Time, Item, Test, These. 
Hoist, Teeth, Motto, Sheet, Smith, Emmet, 

Moose, Tithe, Omits, Moist, Esteem, Smooth, 
Shoot, Tooth, Those, She, Set, Hostess, 
Misses, Setto. 

SENTENCE EXERCISES 
See the moss. It seems moist. It is Tom. 

Tom tosses the sheet to Emmet. Time tests 
the teeth. The moose's tooth is smooth. The 
hot shoe seethes. It emits hisses. Hit it 
hot is the smith's motto. Tie those shoes to 
some sheets. Hoist me those shoes. The 
theme is "Shoot to hit home." She smites 
the moths to stem them. Most mists seem 
hoist. The misses meet the moist mists. 
Sometimes she sits home to soothe the tots. 
i fe sees Tini hit Tom. Essie is the hostess 
this time. She hems the settee sheets. He 

IN OUR NEXT ISSUE 
DON'T FAIL TO READ 

The Vast Range of Ether Vibra- 
tions 

By Sir Oliver Lodge 
Electrons, Electric Waves, and 

Wireless Telephony -Part V 
By Dr. J. A. Fleming, F. R. S. 

Principles of the Antenna System 
By Louis Frank. 

Plenty of practical data is given 
in this article and every ama- 
teur who is after efficiency 
should not fail to read it. 

How to Make D- Shaped Vario- 
meters. 

By D. R. Clemons 
and many other interesting 

articles. 

units to test t shots. Tile mists stet 
them so he misses the moose. 

Although four dashes. - - - - is the 
"ch" signal it is best to learn this at the 
second lesson when learning the simple "c ". 

LESSON NO.2 
In the second lesson is taken up compound 

signals and the balance of the vowels, A and 
(_J. It is advisable to note that all vowels 
with but one exception start with the Dot. 
The excepton is the letter O, which is en- 
tirely Dashes. 

Letter C is also taken up in this lesson 
as it is of primary importance in the Eng- 
lish language. as is also the Ch postponed 
from the previous lesson. 

Note that letter "N" is the opposite of 
letter "A ". 

Note that letter "C" is equal to two N's 
in succession. 

Letter 
Dot, Dash A . - 
Dash, Dot. N - . 

Dot, Dash, Dot 
Dot, Dot, Dash U .. - 
Dash, Dot, Dash, Dot C - . - . 

Dash, Dash, Dash, Dash Ch - - -- 
Three consonants, two vowels. One com- 

bination consonant. 
VOCABULARY EXERCISES 

An, Ran, Can, Run, Arc, Nun, Car, Urn, 
Us, Aaron, Ranch, Church, Reach, Acorn, 
Nature, Carman, Crunch, Arnica, Romance, 
Near, Counteract, Raccoon, Carnation, 
Nuisance, Announce, Rustic, Certain, Res- 
cue, Accurate, Anchor, Nourish, Usher, 
Ruin, Harness, Ancient, Occur, Human, Re- 
tain, Contrast, Amount, Utmost, Enumerate, 
Nectar, Curator, Rain, Tournament, Trac- 
tion, Trance, Trounce, Truant, Turncoat, 
Tuscan, Auction, Macaroni, Manure, Intri- 
cate, Instruct, Insecure, Increase, Ocean, 
Saunter, Saucer, Stonecutter, Unanimous, 
Sustenance, Surname, Smartness, Merchant, 
Oration, 'Taciturn, Strenuous, Occasion, 
Orchestra, Ounce, Monarch, Much. 

SENTENCE EXERCISES 
The circus circuit actress runs to romance 

in the arena. At the rustic ranch see the 
raccoon run. The church summons scouts 
to hear sermons. Accurate announcements 
counteract certain nuisances. Arnica assists 
nature in its cures. A Scotch archer shot 
mother's Irish terrior. Cats catch rats. The 
rats rather eat cheese. Chariot races aston- 
ish the recruits at the tournament. Narcis- 
sus nectar is much nicer than noisome nico- 
tine. Strenuous scenic schemes secure 
staunch stamina starters. Monarch or mer- 
chant must react as occasions occur. In- 
tense interest insures instant intuitions. 
Resources reassure restitutions remittances. 
Oration utterances accentuate senators as- 
sertions. Intricate traction transactions in- 
crease tourist torments. Sincere seniors 
search science's serious sources. 

LESSON NO. 3 
In the third lesson the subject of opposite 

signals should be carefully memorized. This 
will act as a check -up when in doubt. 

OPPOSITES 
Letter K is opposite of letter R. 
Letter G is opposite of letter U. 
Letter L is opposite of letter Y. 
Note that Y consists of Dash, Dot, Dash, 

Dash, which can easily be memorized as 
follows : Dash, an up stroke ; Dot, a 

(Continued on page 2055) 

How To Hook UP A Set and Make It Work 
By ARTHUR W. LAMBERT, Jr. 

SEVERAL months ago an article on 
"How To Construct a Novel Short- 
Wave Regenerative Set" appeared in 

RAnto NEWS. This article was written by 
the writer, who magnanimously offered, 
at the end thereof, to answer questions 
provided the self -addressed and stamped 
envelope was enclosed. An unexpected 
deluge of letters from all parts of the 
country and Canada has kept him busy 
at the typewriter "shooting" trouble. Lately, 
however. the letters proclaim excellent re- 
sults, and request information of real in- 
terest that any hard -boiled ham is only too 
anxious to discuss. But nine- tenths df the 
early mail was from novices who had never 
made a set before or from fellows who 

wished "picture drawings." One fellow 
wrote, "Please draw the connections on the 
enclosed drawing and return, as 1 cannot 
read diagrams." 

Say, fellows, for Heaven's sake, if you 
are going to play with the most wonderful 
hobby that has yet been invented, stop right 
here and learn to read a diagram. And 
learn to know what each part is for. Nearly 
every night the telephone rings and this is 
the stuff that conies over tlic wire: "Say, 
old man, doing anything tonight? I just 
made a radio set and can't get the thing 
to work." Nine times out of ten the set 
was hooked -up front a picture, and it is 
generally a complicated regenerative hook- 
up with one or more stages of amplification, 

made by a beginner who never before even 
made a crystal set. It seems that the am- 
bitious novice buys a bushel or two of 
parts, a pictured hook -up and a soldering 
iron. Then he gets to work in the kitchen, 
hooks her up and takes a chance. Once in 
a while the thing works right off the bat, 
but more likely nothing happens and another 
distress call goes out over the telephone. 

In days gone by the writer would often 
spend two or three days soldering connec- 
tions. only to obtain a similar result. And 
sometimes two or three weeks of searching 
and reconnecting were necessary to make 
the thing work. And usually it was some 
fool connection that was made wrong or a 

(Continued on page 1980) 
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BUREAU OF STANDARDS TRANS- 
MITS STANDARD RADIO WAVE 

SIGNALS 
THERE has just been concluded at the 

Bureau of Standards at Washington, 
D. C., a preliminary series of tests on 

transmitting of standard wave signals. 
These tests were preliminary to regular 
transmissions of signals of constant and 
known wave frequency or wave -length. The 
transmission of such signals will make it 
possible for any person having suitable re- 
ceiving equipment to so calibrate his receiv- 
ing set that he may know where to tune for 
a station transmitting on a given wave- 
length. Such signals may also be used by 
laboratories and transmitting stations for 
calibrating wavemeters. The preliminary 
tests included the measurement of the wave- 
length of the signals transmitted from the 
Radio Laboratory at the Bureau of Stand- 
ards on January 29 and 30 by 30 observers 
located within 1,000 miles of Washington. 

These tests were conducted primarily for 
the purpose of ascertaining what would be 
feasible and desirable in the way of standard 
wave signals, that is, the rangé of wave- 
lengths and the schedule for transmission. 
Another purpose was to obtain information 
as to the accuracy of wavemeters used by 
the various observers. From the informa- 
tion obtained it appears that it is desirable 
to transmit standard wave signals after 
11 :00 o'clock p. m. (Eastern Standard Time) 
when broadcasting stations are through with 
their programs. 

The wavemeters of the observers were in 
general in fair agreement, but some differ- 
ences were as much as 7 per cent. When 
the pending radio bill becomes a law it 
will be necessary for the Secretary of Com- 
merce to assign carefully selected wave- 
lengths to each radio telephone broadcasting 
station, and an error as much as 7 per cent 
would cause serious interference. In view 
of this it is desired that the wavemeters 
used be in closer accord than shown in the 
tests. To correct these errors is the pur- 
pose of the standard wave signals. 

The first transmission of standard wave 
signals will be made on March 6 from 11 :00 
p.m. to 1 :15 a.m., Eastern Standard Time, 
and will include wave -lengths from 550 to 
1,500 meters. The schedule of this trans- 
mission is given below : Approximate 

TIME 

11:00 to 11:05 
11:05 to 11:10 
11:10 to 11 :15 
11 :20 to 11 :25 
11 :25 to 11 :30 
11 :30 to 11 :35 
11 :40 to 11 :45 
11:45 to 11:50 
11 :50 to 11 :55 
12:00 to 12:05 
12:05 to 12:10 
12:10 to 12:15 
12:20 to 12:25 
12:25 to 12:30 
12:30 to 12:35 
12:40 to 12:45 
12:45 to 12:50 
12:50 to 12:55 

1 :00 to 1 :05 
1:05 to 1:10 
1:10 to f:15 

p. m. General call 
p. m. Standard wave 
p. m. Announcements 
p. m. General call 
p. m. Standard wave 
p. m. Announcements 
p. m. General call 
p. tn. Standard wave 
p. tn. Announcements 
a. m. General call 
a. m. Standard wave 
a. in. Announcements 
a. m. General call 
a. m. Standard wave 
a. m. Announcements 
a. nt. General call 
a. m. Standard wave 
a. m. Announcements 
a. m. General call 
a. m. Standard wave 

a. m. Announcements 

G 
550 550 

500 600 

440 680 

380 790 

320 940 

260 1.150 

200 1,500 

The general call will be "QST de WWV 
Standard Wave Signals" repeated and will 
be on the same frequency as the test signal. 
The standard wave signal will be the let- 
ters WWV repeated. In the announcements 
the wave -length of the test signal will be 
stated. The general call and announcements 
will he made by both radio telephony and 
radio telegraphy. 

Radio Digest 
These standard wave signals may be used 

by anyone having suitable receiving equip- 
ment for calibrating a wavemeter or re- 
ceiving set. Suggestions on suitable appa- 
ratus for this will be published in the Ra- 
dio Service Bulletin. 

About April 1 standard wave signals will 
be transmitted covering the wave frequency 
range between 1,000 and 500 kilocycles per 
second, (wave- lengths from 300 to 600 me- 
ters) and about May 1 between 2,400 and 
1,000 kilocycles per second (125 and 300 
meters). The exact dates and schedules of 
transmission will be announced later. 

RADIO FUND GIVEN TO YALE 
BY DR. DE FOREST 

In recognition of the great assistance 
given him by his Alma Mater while he was 
studying at New Haven, Dr. Lee de Forest 
has established two funds at Yale Univer- 
sity with a view to extending the benefits 
of radio research and instruction to those 
students interested in the science of radio 
communication. 

One fund is for the purpose of a labora- 
,, ,,,,,,,,,,,,,,, 11111,uumMIIIIMIMM,,,,..,,MM .,,,,,,,,,,MM,M,IMMOM,,,,,MMII,.,,MM,,. 

$50.00 IN PRIZES! 
PRACTICAL ELECTRICS gives monthly 
prizes in the various departments as 
follows : 

ELECTRICAL WRINKLES, $50.00 
"SHORT CIRCUITS, 3.00 
"ELEC- TRICKS," 3.00 

-o- 
Interesting Articles in the May Issue of 
PRACTICAL ELECTRICS: 
"The Loud -Talking Heart," 

by Clyde J. Fitch 
"Chicago -New York Engineer's Sympo- 

sium"; 
"Electric Drying Oven" 
"Influenza and the Telephone," 

by Dr. Albert Neuburger, 
Berlin Correspondent of 
PRACTICAL ELEC- 
TRICS; 

"Electricity and Crime" 
"Electric Prevention of Fires." 

tory devoted to radio, while the other fund 
is to provide an annual course of lectures 
to be given for the benefit pf advanced stu- 
dents and members of the engineering staff. 
With the aid of this fund the University 
will be enabled annually to invite a number 
of leading experts to supplement the instruc- 
tion afforded by the regular courses in 
radio. 

The lectures for 1923 will he given by the 
following: George A. Campbell, American 
Telephone & Telegraph Company; Lloyd 
Espenscheid, American Telephone & Tele- 
graph Company ; Commander S. C. Hooper, 
United States Navy ; Dr. Albert W. Hull, 
Yale '05. General Electric Company ; Prof. 
John Morecroft, Columbia University; L. 
E. Whittemore, Bureau of Standards. 

Dr. de Forest himself was a graduate of 
Sheffield Scientific School at Yale in the 
class of 1906, after which he remained at 
the University for the purpose of securing 
his degree of Doctor of Philosophy, which 
he secured three years later, his subject 
being the reflection of Hertzian waves along 
parallel wires. 

ENGLISHMAN GETS WGY ON 
TWO -FOOT LOOP 

The extraordinary reception of music 
from the General Electric Company station, 
WGY, on a two -foot loop in London, Eng- 
land, is commented upon as follows by E. 
Blake, A. M. I. E. E., in the London (Eng- 
land) Daily Mail of January 1: 

"The challenge palm for the reception 
of long- distance broadcasting undoubtedly 
belongs for the time being to Captain H. 
J. Round, of the Marconi Company, for his 
performance on Christmas Eve. Using a 
six -valve Marconi -phone plus two `Note 
Magnifiers' (i. e. low frequency amplifiers), 
he received music and speech from several 
United States stations. A pianoforte solo 
broadcast from WGY (Schenectady, United 
States) was received at Captain Round's 
house at Muswell Hill, N., fairly uniform 
in strength and of about the same audibility 
as the Manchester Broadcasting Station, 
also received at the same place. 

"Two facts in particular render this re- 
sult remarkable. First, the aerial employed 
was a frame 2' square ; that is quite a 
moderate size for a frame aerial, even for 
amateur use, and I wish Captain Round 
would measure the electromotive force it 
acquires from the Schenectady generator, 
for it must be easier to measure than to 
imagine. Also I should like to know 
whether he elected to sit up to the small 
hours with that pathetic little frame out 
of pure optimism or because he had what 
Schenectady would term a `hunch.' 

"Much trouble was experienced as the 
result of jamming by harmonics from Lea - 
field, Oxfordshire and Northolt, Middlesex, 
which stations are evidently competing 
keenly with each other in the `jam' trade. 
Hence amateurs will do well to give further 
study to the possibilities of frame aerials, 
for these will enable them to escape a cer- 
tain amount of interference. 

"The other interesting fact about Captain 
Round's Christmas Eve -Christmas Morning 
vigil is that there was no mere `pig's whisper,' 
but a loud speaker in full blast. Now, one 
needs quite a respectable volume of sound 
to make a loud speaker shout about the 
house, so, although eight valves were at 
work. the result is really surprising, and 
should give a fine fillip to amateur endeavor. 
I may mention, for the benefit of those who 
wish to repeat the experiment, that the 
wave -length on which WGY was sending 
was about midway between those of the 
Manchester (385 meters) and Birmingham 
(425 meters) Broadcasting Stations, and 
that the signals were heard before 2 a. m. 
(Greenwich)." 

RADIO AN OBJECTIONABLE 
ADVERTISING MEDIUM 

It is a matter of general advertising inter- 
est to record that the American Telephone 
and Telegraph Co. is trying to establish a 
new advertising medium. Through its sta- 
tion WEAF, New York, it is permitting 
advertisers to broadcast messages. So far, 
the company's venture is only in the ex- 
perimental stage. As a tryout, it has placed 
a nominal charge of $100 on a 10- minute 
talk. During this time about 750 words can 
be delivered. 

The fact that several advertisers have al- 
ready availed themselves of this service 
would seem to indicate that there is a de- 
mand for it. Just the same, it is our ad- 
vice to the American Telephone and Tele- 
graph Co. to "stop, look and listen" before 
extending this new branch of its business. 
The plan is loaded with insidious dangers. 
The company, itself, evidently recognizes 
this, as it is proceeding cautiously in this 
advertising broadcasting experiment. For 
one thing, it is restricting the number of 
times a product may be mentioned during the 
course of a talk. It feels that the radio au- 
dience may regard the advertising message 
as an unwarranted imposition on its time. 
For this reason, it is insisted that the adver- 
tiser make his announcement subtle. No 
bald statements are permitted. 

(Continued on page 2033) 
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Correspondence From Readers 
ABOUT FAULTY TUBES 

Editor, RADIO NEWS : 

Referring to query No. 564, Mr. G. N. 
Hughes, Marysville, Tennessee, "I want tu 
Know" column. The trouble he mentions 
with respect to his vacuum tubes failing may 
be due to the same cause that 1 have ex- 
perienced, i.e.: thé flux used by the manu- 
facturer in soldering the leads from the 
elements of the tubes into the prongs.of the 
base has corroded the wires to such an ex- 
tent that with a small fraction of current 
the circuit in either grid or plate, opens up. 
I have had this experience with A -P tubes 
and discovered the cause. When I removed 
the base of a tube and found each wire en- 
crusted heavily with verdigris and the plate 
lead entirely eaten through. The leads and 
metal parts of the base were carefully 
cleaned and a new wire soldered to the 
broken one using rosin for flux and the 
base replaced using melted shellac for ce- 
ment, the tube thereafter functioned per- 
fectly. 

WILLIAM R. SNYDER, 
San Francisco, Calif. 

8ANX BREAKS IN 
Editor, RADIO NEws : 

I usually keep the peace pretty well, but 
once in a great while I have to break out. 
The cause of the present spasm is the let- 
ter from Mr. Walter S. H. Atkinson, in 
the January issue of your paper. 

Mr. Atkinson states that he has a tuner 
which tunes to a trifle over 800 meters, and 
that some of the amateurs are going strong 
beyond that wave -length. He also states 
that he cannot read code very fast, and so 
is unable to send in a report of the calls. 
That, to my mind, explains the difficulty. 
If he were able to copy at a fair rate of 
speed, he would soon learn that the sup- 
posed "amateurs" were such busy little 
boys as WCY, WNY, NAH, WLC, etc., 
who have nothing to do but handle the 
traffic for practically all of the vessels in 
the North Atlantic. As Mr. Atkinson is 
located in the state of Ohio, it is quite 
likely that our old friend NAJ occasion- 
ally flutters into his pulsating diaphragms 
with a word or two. 

He also states that a good method to 
smooth out the difficulties would be for the 
Radio Inspectors to get busy and earn their 
salaries by weeding out the offenders. He 
cannot be very closely in touch with affairs 
in the radio world (which he does not claim 
to be) or he would know that most of the 
Radio Inspectors have to eke out Uncle 
Sam's allowance by acting as instructors in 
radio schools. The Government does not 
allow enough appropriation for the proper 
carrying on of the radio work, as far as 
inspecting is concerned. 

Now, I have been interested in radio, or 
"wireless," as we called it then, since old 
Modern Electrics was the only technical 
publication on the market which covered 
the radio world as it then existed. I have 
also owned and operated a set for the last 
ten years, having had a licensed amateur 
station since about 1915, with the exception 
of the time when we were all shut down 
"for the duration," and never in all that 
time have I heard an amateur transmitting 
on a wave of 800 meters. In the old days, 
I remember one or two husky sparks who 
used to pound in on about three or four 
hundred, but that was the highest. 

I can go to my instruments at any time, 
and tune in successively amateurs on 175 
to 200 with specials on 275 and experi- 
mentals on 375, broadcasts on 360 and 400, 
and commercials from 450 to 600, with Di- 
rection Finder stations on 800. While they 
are not all sharp on the wave allotted, I 
never heard an amateur which I could not 

tune out within ten degrees on the shunt 
condenser scale, with a single circuit tuner, 
which, as you know, is not very selective. 
However, I have heard commercials who 
were extremely audible over a band of 
about three hundred meters, and sometimes 
more, using a three circuit tuner with loose 
coupling. 

I did not start out to "razz" Mr. Atkin- 
son, as he is one of the old timers at 
radio, and, to judge from his letter, has the 
"makings" of a first class radio man, but 
there were certain things he said which 
gave amateur radio a "black eye." I there- 
fore felt compelled to speak up in defense 
of the dyed -in- the -wool "brass- pounder." 

BLAKELY E. CROSS, 
Gloversville, N. Y. 

WE AGREE 
Editor, RADIO NEWS : 

Seems to one who started a year ago with 
a cereal box coil, and who has made sets 
until he ha, a honeycomb regenerative, and 

Over 600 Broadcasting 
Stations In This Country 
A complete list, corrected from 

month to month, appears in every 
issue of SCIENCE AND INVEN- 
TION. 

If you are a novice in Radio, 
SCIENCE AND INVENTION, 
through its Radio Oracle, will give 
you a huge amount of useful in- 
formation. 
RADIO ARTICLES APPEAR- 

ING IN THE APRIL ISSUE 
OF SCIENCE AND IN- 

VENTION 
The Belin Radio -Television Scheme 

By Robert E. Lacault 
A Simple DX Broadcast Receiver 

and Amplifier 
Ultra - Selective Short Wave Tuner 

By A. P. Peck 
Cheap Versus Standard Apparatus 

By Bert T. Ferencz 
Wave Traps and Interference Pre - 

venters By A. P. Peck 
Radio for the Beginner -No. 14- 

Batteries By Armstrong Perry 

who is located in a hot -bed of 360 and 400 
meter radiophones and 200 meter amateurs, 
that this constant bickering between "ama- 
teurs," "novices," and the others, over 200 
meter QRM is both silly and a revelation 
of the many poor sets used to listen in on 
phone stuff. 

Using my home -made set as an index, I 
am willing to assert that no properly built 
and designed set, crystal or bulb. ought to 
have 200 meter QRM while listening to 360 
or 400 meter broadcasts. I am only six miles 
from WJZ and WOR, both using 1,000 
watts. with amateurs galore in every block, 
so I feel I have opportunity for experiment 
and experience. 

By changing honeycombs, I can get an 
airful of 200 meter stuff (which I cannot 
yet read), but then I can't get up to 300 
meters. Using coils for 360 and 400 meters, 
I cannot get down to where I can hear any 
200 meter stations spark, C.W., phone, or 
anything else. 

Of some 20 crystal sets, vario- coupler, 
loose coupler, variometer, and one and two 
tapped coils, I never have had one with 
which there was 200 meter QRM while 
listening at 360 meters. 

Whence cometh the awful interference all 
these people are writing to the magazines 
about? 

I might say here, that I have never had a 
set crystal or bulb, which would keep out 
WNY, on 600 meters. With honeycombs at 
400 meters, he is dim and distant at the 
phone intermissions. On most crystal sets 
he is a bother unless condensers are used 
to a degree which cuts signal strength some- 
what. Wonder if he is the cause of a lot of 
QRM laid to amateurs in this district? 
Perhaps other high -power commercial sta- 
tions in other sections are responsible for a 
lot of this "200 -meter interference," which 
causes so many letters to editors. 

While I am not and have no hope of 
every being a 200 meter sender (too old for 
one thing), I believe in a square deal. Talk 
that the phones will put the telegraphers out 
of business is twaddle. As well say that be- 
cause a careless autoist gets hit by a trolley 
that the trolleys must get off the streets for 
the benefit of the autos. 

The amateurs are with us. They'll stay. 
They have a well defined wave length band 
and 99 out of 100 stay in it. The sparks 
are going out gradually and C.W. bothers no 
one, frequently not even the one called, if 
what I hear is correct. 

The future of radiophone broadcasting is 
limitless, I should say. Its devotees are 
many, more than the amateurs can hope to 
muster. its wave bands are limited and its 
stations are kept to pretty sharp waves, 
especially the 400 meter stations. 

Any clash between the two classes can 
be laid to one of three causes in, I venture 
to assert, every case. Poor sets, sets poorly 
handled, and ignorance of the difference be- 
tween commercial stations on 600 meters or 
thereabouts, and amateurs on 200 meters. 

Let the phone man get a selective set (he 
can build it for $15 or less if crystal, or $25 
if bulb), let him learn how to operate it 
and, if he doesn't blame some 600 meter 
commercial station on the amateurs, he'll 
have no 200 meter QRM. 

GUY M. CHASE, Elizabeth, N. J. 

FROM BRITISH GUIANA 
Editor, RADIO NEWS: 

It might be of interest to some of your 
readers to hear that I regularly receive 
WOO broadcasting every night from 9:50 
to 11:50 P. M. (local time). This on an 
indoor aerial 20' long, a single tube set. 
I can distinctly hear the announcer's voice. 
On the 13th of November at 11:50 he an- 
nounced that "This is \VOO, Wanamaker's 
at Philadelphia. This station is officially 
recognized for broadcasting." Also at 
10:20 P. M. I heard him relaying time 
signals. Then followed a very fine grand 
organ recital. I also heard WSO, Trinidad, 
CPL, NSS, WJZ (weak), WFF ( ?), 
2B0, C. W., 2AN. I am giving a de- 
scription of my apparatus herewith: 

My receiving gear consists of a coupler 
for 150 -800 meters, honeycombs 500 -2,500 
meters. The detector panel is made of dried 
greenbeart wood, ebonite or bakelite being 
unobtainable. The coils are wound with 
wire taken off old ignition coils and starter 
field- coils. The tube in use at present is 
small Marconi -Bran, using 3% volts at 
;á amp. filament current, and 15 -250 volt 
plate potential. I have a U. V. (201), but 
getting the filament current is such an ex- 
pensive business that I had to give it up 
in favor of the above. 

The variable condensers are of the well - 
known Siebt German variety (shielded). 
The coupler is made as follows : Primary 
80 turns 24 S. W. G. I respaced with wool 
yarn, 5 taps, 4" diameter. Tickler 100 turns 
of 28 S. W. G., 2" diameter, made in vario- 
coupler fashion. The thing that astounds 
me most of all is the grid leak. I tried 

(Continued on bane 2059) 
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Apparatus Awarded Certificates 

BELL ROUND SOCKET 
This socket. made by the Bell \Tanii fac- 

turing Company. 11 Elkins Street. South 
Boston, Massachusetts, employs a simpler 
spring contact system than their Round 
Socket described in last month's issue of 
R..mo NE.ws. 

The shell and base are of molded con - 
dcnsilc finished in a maroon color. l'lt s- 
phor bronze springs are used to make con- 
tact to the prongs of the tube. Four bind- 

ing posts, approximately narked, are pro- 
vided for external connections. The slot 
is reinforced to reduce the liability of break- 
age at that point. There are two holes in 
the base for mounting purposes. Overall 
dimensions are 2y_ in diameter, 1 ji " high. 

Received in good packing. 
AWARDED THE R. \T)TO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 142. 

STAR CRYSTAL RECEIVER 
As far as crystal sets go. this receiver 

made by the Star Manufacturing Company, 
Turtle Creek, Pennsylvania, is one of the 
best inexpensive sets we have seen. The 
wave - length range with a standard amateur 
antenna of 250 micro- microfararls capacity 
was from 150 to 750 ureters. Selectivity was 
fair and the tuning sharp for a two slide 
tuner. The tuning coil is wound on a 
treated cardboard tube 21_" in diameter for 
a length of 4s% ", heavy gauge enamel wire 
being Used. The end supporting pieces are 
of vulcanized fibre. .\ ball and socket joint 

is used for the catwhisker wire and once 
the sensitive spot on the crystal has been 
found, the catwhisker may be locked in 
position. No set screws are used in clamping 
the crystal but the mounting is such that the 
crystal may he easily removed and replaced 
by another. The system of contacts at the 
sliders is good and is smooth in operation. 
Metal parts are finished in polished nickel, 
with binding posts for the various connec- 
nections. 

Arrived in good packing with no instruc- 
tion sheets enclosed. 

AWARDED THE R.\DiO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 144. 

ACMESTAT (PLAIN) 
TA this filament current control device 

made by the Acme Electrical 'Manufactur- 
ing Co., 503 East Water Street. Milwaukee, 
Wisconsin. the carbon pile method of vary - 
ing the resistance is used. The carbon pel- 
lets are contained in a porcelain ease with 
suitable means provided for mounting. pur- 
poses. :\ lcá" diameter knob controls the 
pressure on these pellets, thereby increasing 
or decreasing the resistance in the filament 
circuit. 

Tested for eight hours at 2i_ amperes, 
representing a power consumption of 15 

watts. which was a 50 per cent overload on 
the manufacturer's rating. \taxinnun cur- 
rent is reached in three complete turns of 
the knob. 

Arrived in good packing with instructions 
and template printed on the container. 

AWARDED THE RADIO NEWS 
i.ABORATORIES CERTIFICATE OF 
MERIT NO. 146. 

ACMESTAT MODEL B 

Essentially similar in design to the plain 
.\cmestat. this model is provided with a 
means for switching the filament current on 
and off. This is done by means of an extra 
knob alongside the major control. Overall 
dimensions are .i! by 21 " by 154 ". Tested 
for eight hours at .2!/.: amperes. represent- 
ing a power consumption of 15 watts. This 
was a 50 per cent overload on the manufac- 
turer's rating. Three complete turns of the 
knob are necessary to bring the current to 
its maximum value. 

Arrived in good packing with instructions 
rand template printed on the container. 

Manufactured by the Acme Electrilcal 
Manufacturing Company, 503 East Water 
Street, Milwaukee. Wisconsin. 

AWARDED THE RADIO NEWS 
T..\BORATORIES CERTIFICATE OF 
MERIT NO. 145. 

ROGERS RECEIVING 
RADIOMETER 

Departing from conventional variometer 
design, the Rogers Radio Company, 5133 
Woodworth Street. Pittsburgh. Pennsyl- 
vania. offers its receiving Radiometer, which 
consists essentially of two figure 8 wound 
coils. The inductance is wound part spider - 
web fashion and part fif.111ce 8 fashion around 
the molded hakclitc forms. Enam.led cuire 

OZr 

is used for the winding The front support 
is provided with two mounting projections 
and is fastened to the back of the panel 
while the rear support rotates directly be- 
hind it. .\ projection on the moulds serves 
as a stopping device. The diameter of the 

forms is 4" and the separation between the 
windings is ,; ". With a 32 -turn secondary 
of a variocoupler in series with the instru- 
ment. the wave -length range obtainable was 
from 175 to 350 meters. The Radiometer 
may be used in any circuit which employs 
the usual type of variometcr. 

Arrived in good packing with instruction 
sheets enclosed. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 14S. 

CUTLER- HAMMER POTENTIO- 
METER 

Following mechanical design similar to 
that embodied in its plain and vernier 
type rheostats. the Cutler- Hammer Company, 
Milwaukee, Wis., now offers its potentio- 
meter. 

The resistance wire of 320 ohms is wound 
on an insulated forni, clamped between two 
metal discs which are fastened to the shaft. 
The ends of the wire arc soldered to each 
of these metal discs, one of which is ground- 
ed to the frame of the instrument and the 
other has a spring contact sliding over it. The 
center arm of the potentiometer consists of 

another spring contact bearing over the sur- 
face of the resistance wire. Contrary to 
ordinary design. it is the resistance element 
which rotates and the contact arms remain 
stationary. Two holes for mounting pur- 
poses are provided on the "U" shaped bar 
which supports the entire instrument. The 
knob has a sufficient diameter to practically 
conceal the mounting screws. 

Arrived in good packing with instructions 
printed on the container. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 149. 
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THE NEW HAVEN RADIO ASSOCIATION 
There has been in existence in New Haven for 

the past year an organization known as the New 
Haven Radio Association, which at the present 
time is making rapid progress in all phases of the 
radio art. A new form of code practice by which 
a local C. W. station transmits code on a fixed 
schedule was recently instituted and has proved 
of great value to all taking advantage of the 
opportunity of - learning the code. A large con- 
vention has been planned for April 16, at which 
time many prominent men will be secured as 
speakers. A cordial invitation is extended to all 
clubs and to any individuals interested, to at- 
tend. The convention will, in all probability, be 
held in the local Commercial High School and 
there will be ample room for all. 

The present officers, elected for the year 1923, 
are the following: Warren Doolittle, resident; 
W. H. Wygant, vice-president; P. E. Boyce, 
secretary; and F. M. Heberger, treasurer. Corn- 
munication will be appreciated from other clubs 
and all such communication should be addressed 
to the secretary, care of the New Haven Radio 
Association. 

THE RADIO CLUB OF AMERICA 
At the last meeting of the Radio Club of 

America held at Columbia University. New York 
City, Professor L. H. Hazeltine of Steven's In- 
stitute, presented a very interesting paper on "Tuned Radio Frequency Amplification With Neu- 
tralization of Capacity Coupling." 

In this paper, Professor Hazeltine presented a 
new means of neutralizing the capacity of the 
vacuum tubes, which in radio frequency amplifi- 
cation causes regeneration between the different stages when resonance is reached. By means of an extra very small condenser of about one 
micro- microfarad connected between the stages, each grid circuit may be tuned to exact resonance 
without oscillations taking place due to reaction 
through the inter -electrode capacity. This system, which he called Neutrodyne, will not only be of great use in radio frequency circuits. but will find several applications in other circuits where oscil- lations are not wanted. Several types of receivers having two stages of radio frequency amplification combined with one or two stages of audio fre- quency were presented and tested on a very short indoor antenna. Results were highly satisfactory showing great simplicity of adjustment and ease of tuning. 

All communications to the club should be ad- dressed to the Corresponding Secretary. Mr. Ren- ville H. McMann, 380 Riverside Drive, New York City. 

THE MILWAUKEE AMATEURS' 
RADIO CLUB 

The design and operation of station 9AAP, Milwaukee's only station to have its signals span the Atlantic, was the subject of a paper pre- sented by Marian Szukalski. Jr., at the Milwaukee Amateurs' Radio Club's first meeting in Febru- ary. E. G. Nickel and E. A. Carey, both of station 9ATO and members of the Club's publica- tions committee. have given digests of current radio literature in the reports. The topic of one of the most interesting of these was station 6KA, its design and records. 
Dist. Supt. C. N. Crapo announced in his monthly report that Milwaukee County, the smal- lest of the districts, with 415 messages handled, ranked second in the race among A.R.R.L. traf- fic districts of the state. A silver cup, known as the Wisconsin Cup, is offered by B. A. Ott, 9Z Y, manager in charge of the state, to the sta- tions which monthly handle the greatest amount 

of traffic. Members of the Milwaukee club are now out for this honor. City Manager I. H. Strassmau. 9AHO. advised the members of the presence of several local unlicensed stations in the air, and that he and his staff were taking steps to clear the situation tip. 
Incorporation of the Club tinder the laws of the State of Wisconsin was the second case assigned to Attorney L. J. Topolinski, the society's general counsel. Business Manager L. S. Baird has opened negotiations with both the South Side and West Allis radio clubs with the objective or bringing about consolidation with the Milwaukee 

club at the time of incorporation and forming 
une large county radio association. 

HUDSON RADIO CLUB 
The annual banquet of the Hudson Radio Club was held on the evening of January 26. and it was 

a decided success. Forty -two of the Club's mem- 

bers were present, which is slightly More than 
eighty per cent of the otal membership. 

The dinner actually got under way at 7:15 
P. M., and alter a few minutes occupied in taking 
a photograph of the assembled crowd, a merry 
hour was spent in consuming enormous quantities 
of food. 

The vice -president of the Club, Mr. Kilbourne, 
2BRO, acted as toastmaster, and introduced the 
speakers. The first on the program, was Mr. 
Droste, the vice- president of the Executive Radio 
Council of the Second District. who gave a very 
interesting address on the services of the amateur 
to the army during the World War. Mr. Droste 
gave a very comprehensive description of the 
work performed by the amateur operators, and 
of the difficulties overcome by them, during their 
service. 

The second speaker of the evening, was Mr. 
F. B. Ostman, traffic manager of the 2nd Dis- 
trict Executive Council. Mr. Ostman spoke on 
the traffic system now in use in the Atlantic Di- 
vision of the A. R. R. L., and also urged every- 
one to be more conscientious in their delivery of 
messages. 

The last speaker was Mr. W. F. Crosby, 
Editor of the Modulator. He spoke first, of the 
importance of efficient organization among the 
amateurs, and secondly of the support which they 
should give the Council's organ, "The Modulator." 

At the conclusion, the President. Mr. Danziger, 
announced the new committees which have been 
appointed for the coming year, and expressed his 
thanks to those retiring from office. He also 
stated, that in view of the very enjoyable evening 
had by all, he sincerely hoped that another such 
dinner would be possible in the not far distant 
future. 

THE COLLEGE OF THE CITY OF NEW 
YORK RADIO CLUB STATION 2NXA 

As most of the readers of this periodical have 
never had a chance to visit 2XNA, the following 
write -tip has been printed here to make the readers 
familiar with this active radio club. The station 
is open to visitors between 1 and 2 o'clock every 
week day and hams are invited to drop in. Now 
to get down to business. 

The "radio cabin" of the C. C. N. Y. Radio 
Club is located at the top of the Bell Tower in 
the main building of the College. This room was 
used during the war by the U. S. Navy as a 
Radio Compass Station and a depot for the detec- 
tion of the enemy wireless stations. Through the 
kindness of Professors Fox, Turner and Hubert, 
and the Club's Faculty Adviser, Prof. A. N. 
Goldsmith, the historic room was turned over to 
the Radio Club for their exclusive use, day and 
night. 

From the top of the tower a fine view of the 
city may be had. The loop aerial originally used 
by the Navy is located here.. A regulation 200 - 
meter aerial is stretched between the two towers 
of the Main Building (one of which is the Bell 
Tower) ; sed a two wire receiving aerial. about 
150' long is stretched from the Main Towers. 
which can be seen from all over the Southern 
and Western Bronx. Northern Manhattan, and a 
part of the Jersey Palisades across the Hudson 
River. I.ately a counterpoise has been added to 
the aerial system. 

Upon entering the "Radio cabin" one may per- 
ceive on one side, the Code Table equipped with 
buzzers, keys, and an automatic tape transmit- 
ter. Here also may be found the latest issues of 
the leading radio magazines, and the "log" which 
every member signs as he enters and leaves the 
room. On the other side of the room, the sending 
and receiving outfits are located. The transmitter 
may be used for wireless telephony. continuous 
wave telegraphy, or buzzer modulated telegra- 
phy. Four 5-watt power tubes are used. The 
receiving set consists of a short wave regenera- 
tive receiver, a two -step amplifier. and one step 
of power amplification. and a Magnavox. All 
the instruments are enclosed in cabinets with 
panel fronts. 

On the top shelf of the hook -case stands the 
clock which is set by the radio time signals. The 
Club's library is rapidly increasing under the 
librarian, who keeps a sharp lookout for the lat- 
est radio books. Books are circulated and also 
kept for reference in the "radio cabin," and copies 
of radio magazines are kept on file. 

During 1921, the Club conducted experiments 
in broadcasting music and songs as well as re- 
porting the scores of the College games. Phono- 
graphs selections and College songs sung by the 
members were broadcast without any difficulty. 
Mandolin and banjo -mandolin music was also 
transmitted and favorable reports were received 

from those who heard it. The banjo -mandolin 
music furnished by Operator Fusco was espec- 
ially appreciated. Last fall. during the exciting 
C.C.N.Y.- N.Y.U. football game which took place 
in the College Stadium, Radio Club members 
were on the side lines with a field telephone con- 
nected to the station in the Dell Tower. There, 
an operator repeated the plays as they were repor- 
ted into the radiophone transmitter. 

1922 was ushered in with broadcasting experi- 
ment. On Januaryy 1, 1922 at 4 p. m. 2XNA 
broadcast the first Radiophone Organ Recital. 
\ Vhile the noted organist, Professor Samuel A 
Baldwin was playing the organ before a large 
audience in the Great Hall of the College. the 
recital was being broadcast from the Club's 
Station in the Bell Tower on a wave -length of 280 
meters. Microphones attached to large mega- 
phones were installed in the two organ lofts and 
connected in series so that the sounds from each 
organ loft were combined to form the complete 
melody. On January 22nd, the second Radiophone 
Organ Recital was broadcast, following which 
letters were received from several stations which 
heard the concert and appreciated it enough to 
notify the Club. Unfortunately, we had to dis- 
appoint these and the other amateurs who may 
have been hearing us, as a result of a communi- 
cation from the Department of Commerce to 
Prof. Goldsmith requesting that the Commercial 
Companies be given the sole monopoly of broad- 
casting. This request has been complied with. 
However, we feel that the experiment was worth 
while for WEAF has taken our place, and with 
their expensive apparatus obtain results we aimed 
at. It was Prof. Goldsmith who made the Radio- 
phone Organ Recital a reality for us with his 
material aid and professional advice. 

For many years the College Bell was seldom 
struck and many students went to the College 
without knowing that the College had one. but 
now the Radio Club has taken charge and every 
day that the College holds regular sessions the 
College Bell strikes on the second of noon. 
The club members take turns according to a reg- 
ular schedule, at the Radio Time -Watch. just 
before the dash. which signals exact noon. is 
sent from Arlington, the operator on duty presses 
a button in the "radio cabin" which sets in motion 
the striking mechanism of the College Bell and 
on the second of noon the hammer strikes. 

Some of the club activities that can be briefly 
enumerated are daily code practise. a weekly 
lecture by one of the advanced members or by 
some outside expert. Our next lecture. to start 
off the new term was given by Mr. D. Freed of 
the Freed Eisman Corporation. on a "New Type 
Radio Receiver." Mr. Freed is an alumni of the 
College. 

We are working on an even more ambitious 
program for the year of 1923. Adopting as our 
motto. "Service to Alma Mater." we are going 
to show how useful a Radio Club can be in a 
College. 

Plans have been formulated for the building 
of a 250 watt set. 

With this new transmitting set in operation, we 
hope to complete another pet idea of ours. the 
Intercollegiate Radio League. Favorable respon- 
ses have already been received from all the large 
Eastern College radio chubs. This service will 
take care of radio chess games. scores of college 
games, and free transmission of messages be- 
tween students of the respective colleges. 

A few items of interest might be added here. 
. XNA is a member of the American Radio Relay 
League, and also a part of the 2nd District Radio 
Council. The officers of the club are: 

President -R. Carlisle 2VY 
Vice Pres. -M. B. Gillespie 2CVN 
Chief -Operator -Ben Orange 2CEC 
Sec. -Treasurer -D. Weinbloom 

We would appreciate it very much if distant stations hearing our call. especially after the 250 - watt set is put in, would drop us a card. Address 
ali communications to- 

C. C. N. Y. Radio Club, 
co Prof. Goldsmith, 

College of the City of New York, 
139th St. and Convent Ave. 

TRAFFIC REGULATION OF THE ST. LOUIS 
RADIO ASSOCIATION 

We recently received a neatly printed calendar from the St. Louis Radio Association, listing their 
traffic regulations which took effect Jan. 8, 1923. 
This seems to be a very good scheme and might be followed by associations in other districts. The small slip attached to the top of the calendar reads: 

(Continued on page 2052) 
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Editorial 
THE LUNATIC FRINGE 

WHEN Colonel Roosevelt originated 
the phrase "lunatic fringe," he surely 
did not have radio in mind. Fringe? 

Radio in its present state consists rather of 
a small sane clearing surrounded by exten- 
sive steppes and jungles of pu-e delirium. 
The sane oasis is populated principally by 
the Editor of RADIO GAZETTE, and a 
few of his friends, particularly the ones to 
whom he owes money. Outside of it, what 
do we find? Radio half -wits with three foot 
loops and crystal sets in New York City, 
complaining because they cannot hear Detroit 
on a loud speaker. Spiritualists who pro- 
claim that static is caused by the spooks 
spitting out fishbones at the celestial dinner 
tables. Journalists printing pictures of dogs, 
cats, newborn infants, chorus girls, and 
other fauna listening raptly to imaginary 
concerts, the phone terminals having been 
hooked onto the "A" battery posts of the 
set. Novice listeners in Borough Park, 
Brooklyn, who write hot letters to their 
congressman demanding the suppression of 
amateur transmitters, while actually they are 
being jammed by WNY, eight blocks away, 
calling his flock of ships with a kilowatt or 
two in the aerial. Loving couples being 
spliced by radio. Women falling in love with 
announcers of broadcasting stations and wry- 
Ping them mash notes asking for interviews. 

We could continue enumerating symp- 
toms of lunacy, but there is no necessity. 
A touch of insanity was characteristic of 
radio men in the old days ; it was the only 
thing that gave them strength to bear up 
against coherers, fading periods, spark coil 
vibrators, patent lawyers, summer static, har- 
bor testers, and the other manifold curses 
of the art. But the early style radio men 
were crazy within reasonable limits, while 
the rising generation has gone the whole 
hog. Much as we dislike the rôle of a 

prophet of evil. mere self -protection impels 

REPAIR YOUR OWN 

VACUUM TUBES 
For the small sum of 14c we will send you. by freight, 

collect, one bottle of the highest grade -hard" vacuole. 
This, when poured into your "exhausted" vacuum tubes. 
will immediately rejuvenate them. Satisfaction Guar- 
anteed. Send $25 for illustrated pamphlet. Money 
refunded if satisfied! 

VACUUM FIZZ CO., OSKALOOSA. MICH. 
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us to issue a lone protest and exhortation. 
I.et all radio men and women -particularly 
women ; and let us mention in passing that 
we are very fond of red -haired girls weigh- 
ing around 120 pounds -let all such who 
have remained partially sane rally around 
the Radio Gazette! All the departments of 
the Gazette, as this first issue shows, will be 
conducted along sober and conservative lines. 
Furthermore, Radio Gazette intends to pur- 
sue a virile and militant policy. We make 
no threats -but let the batty radio experts 
take warning while there is yet time. The 
next feature writer who lets loose the power - 
transmission-by- radio -is -at -hand yarn will 
discover what we mean. As we said before, 
we make no threats, but that feature writer 
will be measured for a wooden cabinet, and 
it will not have a bakelite panel, either. 
We have stood all we can stand, and, like the 
worm on the binding post, we are about to 
turn. 

Who is Which in Radio 
PROF. VASSILY BULLCHUCKOFF 

Everyone has heard of Professor Bull - 
chuckoff, the famous Russian authority on 
radio, inventor of the Bullchuckoff combusti- 
ble vacuum tube. When the filament cur- 
rent is increased beyond the safety limit, 
the entire tube bursts into flame, thus warn- 
ing the experimenter that he has gone too 
far. 

At great expense we have secured a short 
communication from Professor Bullchuck- 
off to the radio men. women and children 
of the United States. "My combustible vac- 
uum tube," says the Professor, "will revo- 
lutionize radio. It will make radio safe for 
the home. Up to now burned -out vacuum 
tubes have been the most prolific source of 
divorces and broken -up homes. You did it,' 
says Mother. 'now there's another six ber- 
ries gone to H -II.' 'Didn't I warn you last 
Tuesday not to burn her so high ?' demands 
the head of the family. 'Who do you think 
I am -Coal -Oil Johnny ?' So dissension 
creeps into a once harmonious household. 
My invention precludes this catastrophe. The 
tube is incinerated, and there is nothing left 
to fight about." 

The Breakdown 
Question and Answers 

Question : The catwhisker of my detector 
has broken. What shall I do? Clarence, 
Simp Falls, Mo. 

Answer : Kill another cat. 
Question: The lady upstairs threatens to 

break my neck if I don't stop picking up 
the concerts on my loud speaker till 2 A. M. 
and waking her up via the airshaft. How 
would you handle a situation like this? 

Anxious, Harlem.. 
Answer : Add another step of amplifi- 

cation. 
Question : I made a set. Why don't I 

hear anything? I think the radio is a fake. 
Pianomover, Sauerkraut Junction, Pa. 

Answer : Certainly, certainly. We have 
always thought so ourselves. We never ar- 
gue with a pianomover. 

Question : My husband is a wireless op- 
erator on board a ship. Do you think he 
makes love to other women when he is 
away from me? Worried Bride, Soup Lake, 
N. Y. 

Answer : Not if he ships on an oil tanker. 
Question : My antenna runs directly un- 

der a 33,000 volt transmission line. What 
must I do to safeguard myself and my 
wife and 14 children? Father, Gruntville, 
Illinois. 

Answer : Get in touch with one of the 
manufacturers of synthetic insulation. If 
you have the whole family thoroughly bak- 
alized there is little danger. The dull brown 
finish is best. 

Radio Gazette's Why is Series 
UNDER this heading we shall publish 

each month an informative article on 
some topic of interest to everyone who 

has become unbalanced through radio. The 
first article of the series appears below. 

1. WHY IS STATIC? 
WHY is the air full of static? This 

is a question which must have oc- 
curred to many of our readers, who, 

being incautious enough to demonstrate 
their sets to their best girls on a summer 
night when a lightning storm interfered 
with the usual park -bench petting parties, 
heard crashes and growls instead of the 
sweet notes of their favourite broadcasting 
station. The following history will enlight- 
en them. It may also be read to the children 
as a bedtime story. After hearing it, they 
will bawl all night. 

Rollo Senseless was a handsome Lad who, 
instead of becoming a Movie Actor, got a 

Job as a Research Assistant in a Radio 
Laboratory. In this Laboratory there 
glowed a Pliotron Bulb, which the Engineer 
for whom Rollo worked valued more than 
his first -born Child. One day Rollo, while 
carrying the. Pliotron about the Laboratory 
to the Place where its Oscillations were 

(Continued on page 2056) 

WANTED 
I want a silent partner to finance a terribly lucra- 

tive business. Am now engaged in manufacturing 
bottle° tubes. which meet with ready sale. but I have 
recently made improvements whereby. instead of the 
vacuum, I use a good grade of Gmbh Whiskey. This 
makes it a double -barreled bootleg tube. which Is very 
popular with the trade. 

Guarantees results. 
For particulars. address E. Z. COINS. Doc No. 

IMP. c/o this publication. 
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Chopper Operation in Arc Transmission 
THE older types of arc transmitters, 

such as those produced by the old 
Continental Syndicate and the Ber- 
liner Company in Europe, are fairly 
efficient and stable radiators, de- 

struction. Some surprising results have 
been obtained from them even in radio- 
phone transmission by the addition of 
stabilizing accoutrements. The Ameri- 
can type of arc adapted from the original 
Poulsen design, and perfected by the 
Federal Telegraph Company, is the es- 
sence of excellence, yet notwithstanding 
the radical departure in chamber design 
and the improved auxiliaries to aid good 
operation, the average Marine operator 
absolutely fails to accomplish the best 
results which are obtainable on the 600 - 
meter wave using the chopper. 

Generally, the operator is fain to pro- 
ceed with transmission using the bluntest 
and most ragged of carbons, which, 
although functioning fairly well on 
straight C. W. emission on long waves, 
nevertheless is a nemesis to the emission 
of a clear chopper modulated note. In 
the first place the arc must be operated 
at the most critical point where the 
clearest and most uniform C. W. is ob- 
tained. Unless the C. W. note is clear 
and sharp and the oscillations are uni- 
form in sequence, there is no possibility 
of obtaining a good chopper note. One 
might as well try to heterodyne the 
emissions of a spark coil by means of 
the emission from another. In other 
words, the C.W. on the chopper wave- 
lengths must be a nearly perfect sine 
wave emission, if the best results are to 
be obtained in the modulation of antenna 
current by the functioning of the chopper 
loop. 

The chamber must be rigidly airtight 
and the hydrocarbon 'supply watched 
with extreme care. A slight quantity of 
water in the chamber or a small air leak, 
hardly noticed when long waves are 
employed, will show up detriments at 
short wave -lengths which are appalling. 

Clean -cut, squared carbons are a secret 
in obtaining clear chopper notes, although 
if the carbon burns evenly all around its 
perimenter, a good note can generally be 
obtained. If the chamber of the trans- 
mitter is "warmed up." there is a better 
possibility of getting best results. When 
the chamber is warmed up, it means that 
there is a sufficient amount of free hydro- 
gen within from the disintegration of the 
hydrocarbon base and that the arc can 
he operated on the steepest part of its 
curve, other things being equal. The 
hydrogen is most important in the pro- 
duction of clear C. W., aiding in the 
rapid conduction of heat from the anode 
and cathode and the cooling of the 
carbon, which also plays an important 
part in the conductive quality of the 

*.Marine Dept., Independent Wireless 
Telegraph Company. 

By JACK BRONT K 
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Comparative Waves Produced by the Chopper 
Under Various Conditions 
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space filled with ionized particles in the 
arc gap. 

Some men claim that in one type of 
the present Federal arc transmitters there 
is no possible chance cf carrying the 
speed of the chopper motor. This is not 
manifestly important, although many 
blame their inability to obtain a good 
chopper note upon this condition. The 
chopper disc between certain limits will 
produce a good note regardless of the 
speed. What most operators fail to 
grasp is the fact that there must abso- 
lutely he a clear C.W. before it may be 
modulated, and thus render a clear 
chopper note. If the C. W. is not clear, 
there is about as much chance of ob- 
taining a good note as the proverbial 
snowball. Reference to the figure will 

Connections of the Chopper When Employed 
with a Compensation Loop. 

show the reason for this. An article in 
the February, 1922, issue of RADIO NEWS 
explains the process at greater length. 
The comparison between the chopper 
emission with a clear C. W. produc- 
tion, and that obtained without it, is 
easily grasped. 

The theory of the operation of the arc 
should be well gone into with profit by 
the average operator, but there is not 
sufficient space for it here. The chopper, 
however, is an excellent piece of appa- 
ratus and much research has been ex- 
pended upon it. 

Under ordinary conditions the chopper 
can cover 400 miles by daylight and 
should function over 1,500 miles at night, 
as has been demonstrated by actual work 
not of a freak or extraordinary char- 
acter. In communication with the Fed- 
eral station at San Francisco, where 
loops are employed for reception and in 
work with many different ships one of 
which was KDPR (West Coast), the 
400 -mile range was maintained with 
chopper without difficulty and it is pos- 
sible with any arc of the usual 2 -K. W. 
type if care and intelligence are used 
in the adjustment of the apparatus. There 
is one specific point about the arc type 
of transmitter; that is, it will not adjust 
itself and differs radically from the rock 
crushing type of spark apparatus, which, 
although not correctly adjusted, will emit 
some kind of clatter. However, if the 
arc is adjusted, as it should be, and only 
moderate care exercised in connection 
with it, the best of results will be ob- 
tained. 

When the chopper is functioning prop- 
erly, the 1,750 revolutions -per- minute 
motor will turn over the disc at a rate 
which gives approximately an 800 -cycle 
note of pure and penetrating character- 
istics. This refers to the ordinary type 
of Federal chopper with 24 segments 
connected to the inner ring and inter- 
spersed with the non -conducting seg- 
ments which are greater in number, pre- 
senting the disc with a rigid and smooth 
working surface. 

An interestingly simple chopper cir- 
cuit is given here, which, although but 
slightly different from the originally 
planned circuit, is most proficient in the 
emission of clear and well modulated 
antenna current. Instead of one turn in 
the loop as is usual, two to two and one - 
half turns are coupled to the low tension 
end of the antenna loading helix and 
the leads from the loop, through the 
small switch on the one leg, and direct 
from the first turn in the other leg, are 
heavily insulated and tightly wrapped to- 
gether with the conductors transposed 
as often as is possible in a given space. 
One leg leads to the top chopper brush 
and the other connects to the cast iron 
of the chopper motor base. The latter 
is well grounded, as is the sheathing of 
the leads of the D. C. supply to the 

(Continued on page 2038) 
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THIS Department is conducted for the benefit of our Radio Experimenter. 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. 
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 we answer such questions, correspondents will be informed as to the price charge. 
You will do the Editor a personal favor if you will make your letter as brief as possible. 

A. F. TRANSFORMER RATIO 
(657) Mr. T. G. Miller, McDonald, Pa., re- 

quests: 
Q. 1. Give the transformer ratio for the 1st, 

2nd and 3rd stages of audio frequency amplifica- 
tion. 

A. 1. As a rule a transformer with a ratio of 
more than five to one will not give good results 
in any stage, although a nine to one ratio can 
sometimes be used in the first stage. The best 
results will be obtained with a five to one trans- 
former for the first stage and a three to one ratio 
for the second and third stages. This holds good 
for all standard tubes on the market. 

Q. 2. Please give directions for adjusting 
Baldwin Type C. phones. 

A. 2. These phones are adjusted correctly at 
the factory and should not be touched. If the 

Q658 
A 32 Volt Lighting Circuit Can be Used to 
Light the Filament of a Tube. The Plate Voltage 

is Also Supplied From the Same Source. 

phone does not give good results it should be sent 
back to the maker for repairs. 

32 VOLTS FOR PLATE AND FILAMENT 
(658) Mr. C. S. Smith, Slayton, Tenn., wants 

to know: 
Q. 1. Can the electric current from a 32 -volt 

farm lighting plant be used to light the filament 
of a tube? 

A. 1. A diagram will be found on these pages 
showing how this is done. One 120 -watt lamp is 
placed in series with the line to cut down the 
voltage and supply the amperage for the tube. 
\Ve assume that a tube drawing one ampere, such 
as a radiotron is to be used. 

Q. 2. Could same source of current be util- 
ized for plate voltage? 

A. 2. This has also been shown on the dia- 
gram. 

COMBINATION RECEIVER AND 
TRANSMITTER 

(659) Mr. George Brown, St. Louis, Mo., 
wants: 

Q. 1. Please publish a receiving hook -up that 
can also be used as a C.W. and phone trans- 
mitter. 

Q-659 
The Colpitts Circuit is an Excellent Oscillator, 
and Will Give Good Results as a Receiver or a 

Transmitter. 

A Standard 
Three Circuit 
Honeycomb 
Receiver May 
be Used With 
Radio Frequen- 
cy as Shown 
Here. The 
Tickler is 
Placed in the 
Plate Circuit of 
Detector Tube. 
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A. 1. This hookup will be found in these 
columns. A honeycomb coil may be used as the 
tuning inductance and a microphone or key may 
be inserted in the ground circuit for transmitting. 
A hard tube should be used so that a high "B" 
battery voltage can be used on the plate 

LIFE OF A VACUUM TUBE 
(660) Mr. Frank Crites, Amanda, Ohio, writes: 
Q. 1. Is the life of a vacuum tube good as 

long as the filament lasts? 
A. 1. A vacuum tube should continue to 

function until the filament burns out. Sometimes 
the connection to the plate or grid becomes loose 
or corrodes in the base and the tube will cease 
to work. 

Q. 2. I have two Baldwin Type "C" phones. 
One is much better than the other. Can the 
poor one be repaired? 

A. 2. Get in touch with the manufacturer, 
Nathaniel Baldwin. Salt Lake City, Utah. 

Q. 3. How may I eliminate some of the noises 
from three stages of audio frequency? 

A. 3. The third stage should be entirely shield- 
ed on all sides, if possible, and grounded. If the 
cores of all the A. F. transformers are grounded, 
it will help to a great extent. It is possible that 
the "B" battery is the cause of a good deal of 
trouble. Fluctuating voltage from the "B" battery. 
although not noticeable in the detector, will be 
very much in evidence on three stages. A radio 
frequency choke coil, consisting of 75 turns of 
wire on a 2" tube, placed in the grid circuit of 
all the amplifying tubes will be beneficial. In 
such an amplifier the turns ratio of transformers 
should not exceed 3 to 1. 

CAPACITY OF COIL WINDINGS 
(661) Mr. E. W. Green, Jr., Cincinnati, Ohio, 

wants to know: 
Q. 1. Does wax on the windings of vario- 

couplers and variometers effect them? 
A. 1. As wax has a higher dielectric constant 

than the cotton or silk covering of the wire, it will 
slightly increase the distributed capacity of the 
coil. The effect, however, should not be notice- 
able on the signals. 

RADIO FREQUENCY WITH 
REGENERATION 

(662) Mr. Joseph Howarth, Jr., Passaic, N. J., 
writes: 

Q. 1. Can radio frequency amplification be used 
with a three -circuit regenerative receiver of the 

honeycomb coil type? 

Q662 

A. I. Radio frequency amplification can be 
used with a honeycomb coil regenerative receiver. 
If more than two stages of R. F. are used, diffi 
culty might be experienced with regeneration. In 
this case the coil can be shorted out of the cir- 
cuit. 

Q. 2. Please show a hook -up of this circuit 
with two stages of R. F. amplification. 

A. 2. This hook -up will be found in these 
columns. 

REFLEX WITH LOOP 
(663) Mr. Lee Alloway, Lexington, Ky., 

writes: 
Q. 1. Ts the reflex circuit as published in an- 

swer to question 611 in the February issue prac- 
tical with a loop and a variable condenser as 
tuner? 

A. 1. Yes. A loop may be used with success 
with this circuit. It should be connected in place 
of the secondary coil. 

A2. Can W.D. 11 tubes be used? 
A. 2. Yes. These tubes can be used in this 

circuit. 
Q. 3. Would this set operate a loud speaker at 

distances up to 300 miles, under favorable con- 
ditions? 

A. 3. If a good loudspeaker is used, excellent 
results should be obtained. 

CAGE ANTENNA LENGTH 
(664) Mr. Steuart Eaton, Troy. N. Y., wants 

to know: 
Q. 1 What should be the length of a cage- 

aerial, using four strands of wire to receive the 
360 and 400 meter stations? 

1111111,111± 11111111111111011 
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Very Good Results Will be Had by Using One 
Stage of Tuned Radio Frequency. The Inductance 

May be the Primary of a Variocoupler. 
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A. 1. An antenna of this type should be about 
80' long. No better results. however, will be 
obtained with this antenna than with a single 
wire of the same length. 

Q. 2. Where can I get plans for constructing 
a good 180- degree variocoupler? 

A. 2. A very good variocoupler of this type 
was described in the "Wrinkle Contest" in the 
February issue of RADIO 
NEWS. 

Q. 3. What would be the cor- 
rect capacity phone condenser for 
a receiving set using the above in- 
strument for 360 and 400 meter 
stations? 

A. 3. A phone condenser has 
no effect on the wave -length of a 
receiving set. This condenser is 
used to allow the radio frequency 
currents to pass around the high 
resistance phones. A condenser 
of .002 mid. will be about right 
for this purpose. 

R.F. AMPLIFICATION WITH 
AERIOLA, SR. 

(665) Mr. F. O. Jones, Bo -- 
ton, Mass.. requests: 

O. 1. ( :an radio frequency am- 
plification he added to the Aeriola 
Sr. receiver? If so, please show 
a diagram using two stages. 

A. 1. This hook -up appears on 
these pages. The radio frequenc> 
in this case is put before th,. 
toner, and a separate tuning coil 
is used for tuning. Two separate 
"B" batteries must also br 
used. 

TRANSFORMER FOR POWER 
AMPLIFIER 

(666) Mr. I.. G. Hess, San 
Angelo, Texas, asks: 

Q. 1. Where may I obtain the 
transformer required in the construction of a 
power amplifier as described in the "I- want -to- 
know" columns of the December, 1922, issue? 

A. 1. There were two power amplifiers dc- 
scribed in that issue. If you mean the one in 
answer to question 553, any good audio frequency 
transformer with a low ratio would do. The trans- 
formers used in the amplifier shown in answer 
to question 557 cannot be bought separately from 
the complete unit which is manufactured by the 
Western Electric Company. 

Q. 2. What kind of battery is the one shown 
between the secondary of the first transformer 
and the ground? 

A. 2. This is an ordinary "C" battery and 
will vary from five to nine volts. 

45 V 
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Radio Fre- 
quency May 
Be Added to 
the Aeriola, 
Sr., with 
Good Results. 
Only One 
Transformer 
is Needed 
for Two 
Stages as 
Shown Above. 

turns on a 3" tube. .1 t ariometer may be used 
in place of this inductance and condenser if 
desired. If W.D.11 tubes are used. two dry 
cells, connected in parallel. should be substituted 
for the storage battery. 

R. F. AMPLIFICATION FOR ALL WAVES 
(669) Mr. F. F. Casterliuc, Arkansas }'ass, 
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would be necessary to use transformers that 
could be plugged in and out of the circuit for 
different wave -lengths. 

Q. 2. Can the same kind of transformers be 
used in each stage of amplification? 

A. 2. Yes, the same kind of transformers are 
used in each stage. 

PARAGON R. A. 10 

(670) Mr. T. S. Wood, Newark, N. J., writes: 
Q. 1. Please publish a hook -up of the Para - 

gon R.A. 10 receiver with full description of the 
inductances and capacities. 

A. 1. This hook -up is shown herewith. Special 
attention is called to the switching arrangement 
for the long waves. Two blades are mounted on 
the same shaft,. one on the outside of the panel 
and the other on the inside, and insulated from 
each other. When thrown to the left, both of 
the lung wave coils are shorted out of the circuit. 

SPIDER WEB COIL QUERIES 
(671) Mr. Il. H. Chapsman, Syracuse, N. Y., 

wants to know : 

Q. 1. What size spider web coils are most 
efficient on wave- lengths of 200 to 600 meters? 

A. 1. A spider web coil should contain about 
45 turns of wire for these wave -lengths. A vari- 
able condenser of .001 mfd. capacity should be 
used in shunt with the coil. 

Q. 2. Can spider web coils be built to tune 
up to 2,500 meters? 

A. 2. Such a coil could he made which would 
work efficiently, but it would be very large, hav- 

ing an approximate diameter of 2/ ft., 1,200 turns of No. 26 S. C. 
C. wire would be needed for this 
coil. 

+ 

7/7side of cobipet 

The Circuit of the Well -Known Paragon R. A. 10. Special 
to the Switching Arrangement. 

HETERODYNING INTERFERENCE 
(667) Mr. R. W. Lowrie, Hudson, Ohio. 

writes: 
Q. I. I have had great trouble trying to stop 

a squealing sound when receiving broadcasting. 
How can I prevent this? 

A. 1. This is, no doubt, due to the carrier 
wave of two or more broadcasting stations heter- 
odyning each other. This carrier wave would not 
he heard if only one station was transmitting. 
but when two are on, the two carrier waves over- 
lap each other and produce an audible beat note 
in the receivers. This could also he caused by 
a receiving set in the vicinity, tuned to the same 
wave -length as the transmitting station and re- 
çeiving.with the detector tube in a state of oscil- 
lation. 

ONE STAGE TUNED R.F. 

(668) Mr. J. F. Roddy, Rock Hill, S. C., 
writes: 

Q. 1. Will you please publish a circuit for a 
detector and one stage of radio frequency? 

A. 1. This hook -up appears herewith. Tuned 
radio frequency is used and exceptional results 
should be obtained with this system. The R. F. 
inductance may consist of a tapped coil of 50 

221V _ 
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Q670 
Attention is Called 

Texas, requests: 
Q. 1. Kindly publish infotmation how to make 

-a radio frequency amplifier to cover a range of 
from 200 to 5,000 meters. 

A. 1. A radio frequency transformer cannot be 
made to cover this band of wave -lengths. A 
transformer of this kind would receive efficiently 
on wave-lengths around 2,000 meters, and all 
above or below this wave the results would be 
very poor. To receive efficiently on all waves it 

00l 

THE NEW U. V. 201 -A. 

(672) Mr. Sheldon Hine, Wa- 
terloo, Ind., writes: 

Q. 1. Is the new U. V. 201 
A tube as good for detecting or 
amplifying as the W. D: 11 or 
U. V. 200? 

A. 1. This tube is a hard or 
amplifying tube and when used 
for this purpose, gives results 
second to none. It is not meant 
for a detector, but will give very 
good results in this capacity with 
the right grid condenser and leak. 

Q. 2. Please publish the spe- 
cial hook -up the advertisements 
say this tube requires. 

A. 2. No special hook -up is 
needed for this tube. 

REFLEX AND REGENER- 
ATIVE 

(673). Mr. Herbert Leh mar, 
Oakville, Ont.. wants to know: 

Q. L Would the reflex hook -up 
shown in answer to the cities. 
tion 611 in the February issue 
give as loud results on nearby sta- 
tions as a regenerative receiver 
with two stages of audio fre- 
quency amplification only? 

A. 1. This receiver will give 
just as loud results on nearby stations as a two - 
stage regenerative receiver. On long distance 
work it will prove far superior. 

Q. 2. Are the fixed condensers shown across 
the audio frequency transformers necessary? 

A. 1. These are by pass condensers and arc 
used to allow the radio frequency currents to 
pass around the high resistance coils of the trans- 
formers.. These condensers are absolutely essen- 
tial in this circuit. 

(Continued on puyc 2027) 
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A Very Efficient Single Circuit Receiver is Shown Here. Great Selectivity is Obtained by Means 
of the Variometer When Connected in the Position Shown. 
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eÌ DAr V:CCPT (.9.N ,,over distances that far out- 
strip the commonly acce 'ted records - this (not baseless 
claims) is the evidence of{ IL -RAD superiority. The only 
set that can achieve such 'a4tonìshing sensitivity, using a 
small loop aerial. Delightfully fine selectivity. With all this 
efficiency and completeness, utterly simple to operate. Each 
set guaranteed for i000 miles reception. 

4300 MILES 
on an indoor loop aerial. 

Four thousand, two hundred and seventy -eight 
miles away in Honolulu, the Royal Hawaiian 
Orchestra plays for delighted listeners in St. 
Louis, U.S.A., through their Mu -RAD Receiving 
Set. An example of MU -RAD supremacy. 

Write For Literature. 

7fieYGW 

star in 

adio 
World 

MU-RRD LABORRTORIES,INC. 
8 01 FIFTH RVE. ASBURY PARK, NEW JERSEY 
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Douh1a 
As Good 
The scientifically cor- 
rect design of the Fada 
Vario- coupler enables 
a very gradual varia- 
tion of coupling over a 

full 180 degrees. 
Ordinary couplers give 
only a 90 degree varia- 
tion and hence the Fada 
180 degree type has 
double the efficiency. 
Its simplicity and high 

efficiency in signal selections by 
vernier control of coupling has 
given the Fada 180 degree coup- 
ler universal demand. 

Vernier Rheostats 

The nationally famous Fada Rheostat with 
a new vernier attachment. 

No. 150 -A Fada Vernier Rheostat $1.25 

Potentiometers 

Mechanically perfect spacing and winding of 
the resistance wire resulting in smoother ad- 
justment. 

No. 152 -A Potentiometer (200 ohm) ....$1.00 
No. 154 -A Potentiometer (400 ohm) .... 1.00 

Fada ingenuity- manufacturing economy 
-value -guarantee -and low prices, are 
responsible for the popularity of Fada 
radio parts. 

The Fada Handbook gives facts about 
the use of each radii, part, and will be 
of aid to you in your radio construction 
work. Send 10c for your copy. 

F. A. D. ANDREA 

1581 -A Jerome Ave., New York City 

'fida Equipmant 

How To Hook UP a Set 
and Make It Work 

I 
(Continued from page 1970) 

drop of solder in the wrong place that 
caused all the trouble. 

But, as Goldberg, the famous philosopher, 
would say. "Them days is gone forever." 
No longer do we "just hook 'er up and take 
a chance." 

The experienced amateur knows that a 
few minutes or even a few hours spent in 

planning a hook -up will often save days of 
exasperation and profanity. About two 
years ago the writer reformed. He adopted 
a common -sense method of procedure that 
gives great results, saves a lot of time and 
reserves the profanity for more deserving 
subjects. 

The Circuit of an Embryonic Receiver Drawn in 
the Usual Manner. 

First of all, study out your circuit. The 
best of publications often show a diagram 
that contains a misconnection. Therefore, 
go over the hook -up and see that it is right. 
Fig. 1 shows an embryonic receiver in the 
usual way. To the average beginner, this 
circuit is as clear as mud. Fig. 2 shows 
the same diagram. The hook -up is the 
same as before, only the filament lighting 
circuit is made heavy and the plate circuit 
is shown in broken lines. This breaks up 
the drawing into its component parts, and 
each part can be studied without confusing 
it with the rest. 

A box of assorted crayons is the most 
valuable "set of tools" in the writer's pos- 
session when it comes to studying a com- 

1i. 

,. 

-= 5.9.2 - 
This is Identical to That of Fig. I Only the Fila- 
ment Lighting Circuit is Made Heavy and the 

Plate Circuit Shown in Broken Lines 

plicated hook -up. The usual procedure is 
to first color the "A" battery, or filament 
current circuits RED. This makes the low 
voltage circuit stand out boldly from the 
rest. The grid circuits are then colored 
GREEN and the plate circuits YELLOW. 
Other parts of the diagram are colored in 
other shades to suit the fancy. This makes 
the drawing resemble an Easter decoration, 
but it certainly clarifies the design and 
makes it easy to study and understand. 
Then each circuit is traced to its end. Each 
branch is then followed, and here a special 
caution is exercised to see that the "A" and 
"B" battery connectors do not cross and 
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RECORD YOUR RAD O DATA 
RADIO LoC AND DATA BOOK 

Actual 
sire- 
s x 7%" 

PRICE 

$1.00 
Postpaid 

on approval 

Substoetielly 
bound 

Do you remember how you tuned in for 
that distant station? The Radio -Log, most 
recent useful Radio Book permits record of 
each minute control adjustment, station 
heard and worked. Contains 75 recording 
pages, in addition to Maps, Station Lists, 
Wave Lengths, Data, Codes, Etc., Com- 
plete; just what you need. 

Write for FREE Club Offer. 

THE A. J. M. COMPANY 
Dept. R. P.O. Box 247, TROY, N. Y. 

To the Man with an Idea 
] offer a comprehensive, experi- 
enced. efficient service for his 
prompt. legal protection and the 
development of his proposition. 

Send sketch. or model and descrip- 
tion: for advice as to cost, search 
through prior United States pat- 
ents. etc. Preliminary advice 
gladly furnished without charge. 
\ly experience and familiarity 
kith various arts frequently en. 
able me to accurately advise 
clients as to probable patentability 
before they go to any expense. 
Booklet of valuable information 
und forai for properly disclos- 
ing your idea free oie request. 

IVritc today. 

RICHARD B. OWEN 
PATENT LAWYER 

2 Owen Building. Washington, D. C. 
2276A Woolworth Bldg.. New York City 

GIVE YOUR EARS A TREAT! - USE 
o y. r fir. tt a t 1 s+sa 9 

3000 
Ohms 

With 
Military 
Head - 
Band 
and 

Cord 

Now 
$6,50 

At your 
dealers 
or direct 
on re- 
ceipt of 
price. 

A Triumph in Radio, Receiver Design Q Newman 
tw m- d1TATtfT1 3 Stern Building " 1 Cleveland, O. 

PATENTS Secured 
Prompt service. Avoid dangerous delays. Send for our 
"Record of Invention" form and Free Book telling How to 
Obtain a Patent. Send sketch or model for examination. 
Preliminary advice without charge. Highest References. 
Write TODAY. Jacobi & Jacobi, 914 Ouray Bldg., 
Washington, D. C. 

INVENTO 
who derive larg- 
est profits know 
and heed certain 
simple but vital 

facts before applying for Patents. Our book Patent -Sense 
gives those facts; free. Write Lacey & Lacey, 631 
F St., Washington, D. C. ESTABLISHED 1888. 
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MODEL R23 and MODEL A23 RADAK 
Only radio set combining Radio- Frequency Amplification with 
Regeneration. Model R23 contains all the lulling elements, in- 
geniously isolated. Model A23 embodies the detecting and ampli- 
fying elements - .regenerative receiver with one stage each Radio - 
)requency and Audio-Frequency amplification. It is impossible 
to describe the remarkable results this combination gives. Or 

the surprising simplicity with which the sets are controlled - 
three simple tuning dials of the new Radak vernier type and two 
filament rheostats. Receives wave lengths 175 to 550 meters. 
Each cabinet 9 in. wide, 1044 high, 7 deep. Handsome mahogany 
cabinet work. Retail together $100; R23 alone $40. A23 $00. 
(Licensed under Armstrong U. S. Pat. 1,113,141). 

Regeneration -Plus Audio-Frequency- 
Plus Radio -Frequency 

The two new Radak models pictured here -R23 and A23- comprise 
an absolutely unique radio set. Selectivity -the most desirable fea- 
ture a radio set can have -is brought to surprising development along 
with increased distance, loudness and clearness of signals, freedom 
from interference. 
Radio- Frequency amplification, backed by regeneration has produced 
these results, which are further enhanced by audio -frequency reflex 
amplification. 
Do not fail to hear these new radio sets. If your radio or electrical 
dealer is not yet showing them, notify us promptly and we will see 

that you have the opportunity. 

Just Off the Press 
is a new booklet which goes into the subject of radio from a new and 
quite different angle. It also gives full information about the various 
new Radak models. Copy free for your name and address on a post 
card. Do not fail to send for this book. 

adak 
Reliable Radio Sets 

CLAPP -EASTHAM 
COMPANY 

America's Oldest Largest Exclusive 
Radio Equipment Manufacturers 

107 Main St., Cambridge, Mass. 
New York Sales Office, 295 Broadway; Pitts- 
burgh, 332 Third Ave.; Chicago, 33 S. Clinton 

St.; San Francisco, 709 Mission St. 

Another 
Interesting 
New Radak 
Set -Model C3 

A very simply con- 
trolled regenerative 
receiver with two 
stages of audio -fre- 
quency amplification. 
May be used with 
loud speaker if de- 
sire d. Receives 
wave lengths 175 to 
3000 meters. Uses 
sensitive new Radak 
vernier dials. Cabi- 
net of beautiful fig- 
ured walnut. Size 
16''/ in. wide, 10 
high, 8% deep. A 
very popular home 
set costing only $100. 
(Licensed under 
Armstrong U. S. 
Pat. 1,113,149.) 
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Saving the Radio Fan 
(Continued from page 1943) 

1982 

AMATEUR 
RADIO 

:ALL 800g r\\n...,.,'i/ 

,''. ,''.. ,1.' r I ".r ;;;:9" 

that no short circuits exist in the battery 
circuits. When satisfied that the hook -up 
is all right, it is then re -drawn or traced 
very lightly in pencil. This is the working 
diagram from which the set is actually 
wired. 

Now here is the advice that is worth the 
price of this number of the magazine alone: 
When you decide to hook up a set accord- 
ing to some diagram of connections, don't 
just begin somewhere, make a connection, 
puzzle the thing out, make another, work 
from one point to the next as best you can, 
then hook on the batteries and expect the 
worst, but hope for the best. No 1 Make 
a light pencil tracing of your diagram; 
then begin ANYWHERE, preferably on 
connections close to the panel or in out -of- 
the -way places. Study each connection and 
connect up one point on the diagram with 
the next one. Then stark that particular 
connection as complete by going over the 
relative connection show on the diagram 
in heavy pencil. Then forget it and make 
another. When the entire diagram is 
HEAVY, the hook-up is complete and it's 
a ten -to -one shot that if the diagram was 
correct the set would work right at once. 

()tie 
20,000 Call Lett rs 
and 1ldp-s1Ze2x3ft 

Indispensable to every radio owner. 
Contains up -to -date list of over 20,- 
000 Amateur, Commercial, Army, 
Navy, Transoceanic High Powered, 
and Broadcasting Stations in the 
United States and Canada; Inter- 
national Morse Code and Conven- 
tion Signals; the construction and 
operation of the Reinartz Tuner, 
Detector, and one -stage Amplifier; 
also an abundance of other useful 
information. 

Included with the book is a splen- 
did two -color map of the United 
States and Canada, 2 x 3 ft., show- 
ing radio district boundaries, stand- 
ard time lines, geographical loca- 
tion of broadcasting stations, etc. 

The greatest dollar value on the 
radio market. At your dealers or 
direct by mail. Use check or money 
order. Do not send stamps. 

Dealers: Write for proposition. 

Radio Directory and Publishing Co., 
45 -C Vesey Street, New York City 

Send me a copy of the Amateur Radio 
Call Book and Map. Fourth Edition, 
for which I enclose $1.00. 

Name 

Street Address 

Town and State 

AMATEUR 
RADIO CALL BOOK 

As Each Part is Hooked Up the Corresponding 
Line on the Diagram is Made Heavy. 

Fig. 3 shows the same diagram as Fig. 1, 
partially hooked up. You can see at a 
glance just what has been done and what 
remains to be done. 

The writer never hooks up an outfit, .or 
makes a change in a hook -up, no matter 
how simple it is, without following this 
procedure. And it is rarely, if ever, that 
failure to work as hoped for results from 
a misconnection. 

straight on this matter of buying apparatus. 
We radio fans rebel against the advantage 
which was taken of our ignorance by un- 
scrupulous dealers and manufacturers. We 
have a bunch of cheap junk on our tables, 
and we have to call in the radio amateur to 
get it going again. Nine times out of ten, 
he will counsel us to throw the trash out, 
and get some real apparatus. He will tell 
us where to go, and we will take his advice. 
He is usually right, and his experience is 
worth something to us. So, it is, after all, 
the amateur who is still providing the bona 
fide and reliable manufacturer with good 
orders, be it directly or indirectly. 

But I've been QRM'ing long enough. 
What are you going to do about all this, 
you ask? 

I shall suggest a rather unusual solution 
First, educate the public regarding the ac- 
tivities and accomplishments of the radio 
amateur. Provide him with a good adver- 
tising manager, and some live wire press 
agent. and "let 'er go !" The reason for this 
is obvious : before you want to launch a 
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The Seal of 
Volt -Cot Fibre 

Service 

This is the seal of a service -a 
service with threefold facilities for 
producing Vul -Cot fibre and Vul- 
Cot fibre parts and products. It rep- 
resents the combined equipment of 
three great factories for speedy 
manufacture and delivery of this 
famous material. 

As hard as horn 
is Vul -Cot fibre. This toughness - 
ability to wear and wear under the 
hardest service is one of the reasons 
why Vul -Cot fibre is replacing mica, 
porcelain, wood, rubber and leather 
in thousands of modern products. 

As durable as steel 
Vul -Cot fibre gears are noiseless 
and current proof. Meshed with 
metal they prolong the life of the 
whole gear train. And as insula- 
tion you will find Vul -Cot every- 
where. 

As adaptable as 
rubber 

Vul -Cot Fibre can be threaded, 
Stamped, Turned, Drilled -all with 
the same tools that have been used 
for metal work. 

Less costly than 
any 

In spite of its wonderful qualities 
Vul -Cot is far less expensive than 
any of the many materials that it 
replaces. It comes in sheets, rods, 
tubes or the finished parts made to 
your own specifications. Write us, 
naming your requirements, and we 
will gladly send samples. 

National Vulcanized 
Fibre Company 

Wilmington Delaware 

r t( PROLONGS UPE 
OPT BB ' ̀f LPtitENt G 

is EXPELS ALL 
Puro P TUBE rTROUBLES 

RADIALL COMPANY 
99 WARREN STREET NEW YORK 

ITSE 
ELIMINAI S 

RHEOSTAT 

a. 

TIfMOUV+..G 

Write for free catalog illustrating and describing our 
complete line of 1500 Good Tools 

GOODELL -PRATT COMPANY 
Toolsmiths 

Greenfield, Mass., U. S. A. 

WANTED - Back numbers of 
Radio News, Sept., Oct. and Dec., 
1921, Jan. and Feb., 1922. Ex- 
perimenter Publishing Co., 53 
Park Place, New York City. 
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) ED) 1cf-PZYIM 1M TIC 1;2. n 110 BATTERI E 
THE convenience of a dry -cell battery - 

plus the uniform voltage and all -round su- 
periority of a famous long -life, high -powered 
Philco STORAGE Battery. 

That's what you get by equipping your radio 
with the wonderful new Philco Drynamic 
(Dry- charged) Radio Batteries -the latest 
and highest development in battery engineer- 
ing. 

Charged DRY at the factory, the life of a Philco 
Radio Battery doesn't start until you pour in the Philco 
Electrolyte. There's no waiting for initial charging - 
no paying for life lost on the dealer's shelf. 

What's even more important -Philco Batteries de- 
liver a constant, uniform flow of current, an absolute 
essential for noiseless, uninterrupted radio reception. 

And they last longer, demand less care, give longer 
service per charge and cost less per month of service 
than any other radio batteries built. 

You'll want to know more about these remarkable 
radio storage batteries. See your radio dealer - the 
nearest Philadelphia Diamond -Grid Battery Service 
Station -or fill out the attached coupon and mail to us 
at once. 

Philadelphia Storage Battery Company, Philadelphia 
illakers of the famous Philco Slotted -Retainer Batteries for auto- 
mobiles, electric passenger cars and mocks, ,nine locomotives 

and other high power, heavy -duty battery services. 

RADIO DEALERS - Philco Drynamic 
Radio Batteries let you into the storage bat- 
tery business on a package goods basis. No 
acid sloppage. No charging equipment. No 
batteries going bad in stock. Wire or write 
for details. 

ti 
. Ç 
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The 1001st! 
-but dealers will 

find it the first 
CORRECT! The radio 

industry has been flooded 
with books and catalogs 
galore. Especially has the radio 
dealer been bombarded with 
his share. But now comes the 
thousand and first radio book, 
that is, the first which is both 
catalog and mentor to the 
dealer and public alike. 

This book doesn't sell for 
five dollars, or fifty cents or 
one red cent. But to get it, 
friend reader, you must do one 
thing, and do it clearly and 
distinctly. If you will care- 
fully extract your trusty 
Waterman from your inside 
vest pocket, give it a tentative 
shake, and print your name so 
our mailing department won't 
need to use a magnifying glass 
or a Sherlock Holmes to detect 
its significance, we will be 
glad to send to you without 
one penny (red, blue or other- 
wise) your own individual and 
autographed copy of a catalog 
that IS more than a catalog - 
a book that will prove your . 

adviser and friend. 
Within you will find illus- 

trated and priced the most 
deservedly popular finished 
sets, construction sets and 
parts of such well known com- 
panies as Western Electric, 
DeForest, Acme, Sleeper, 
Murdock, Stromberg- Carlson, 
Marshall- Gerken, Atwater - 
Kent, Klosner, Dubilier, 
Briggs & Stratton, Thordarson 
and others. 

Sign on the dotted line and Uncle 
Sam will do the rest. 

11111 imm 

THE NORTH AMERICAN 
RADIO & SUPPLY 
CORPORATION 

"Wholesale Only and Only The Best" 

5 Columbus Circle, New York City 

Please send me that catalog 
you say so much about. 

Name 

Street 

City 

product on the market, you begin an adver- 
tising campaign, do you not? Here you are 
trying to sell your selves, which I shall out- 
line later, to a public which has yet to be 
convinced of your utility. This is the right 
way to begin. 

This campaign will apprise the public of 
the fact that the amateur is a real being, not 
merely the author on untold QRM during 
broadcasting hours. but also a citizen of the 
community. The first point of contact which 
will lead up to amicable relations has been 
established. 

If the thing is well done -and I am con- 
fident that it could be put across in the reg- 
ular manner -the public will be interested, 
and even curious to know more about you. 
(Remember the interest shown in Marconi's 
first experiments ?) 

And when everything is all set, at the 
psychological moment, do another unheard 
of thing : invite the radio fans to visit the 
radio amateur. When you want to get some 
real good advice on a law case, do you have 
the lawyer, the expert in matters of law, 
visit you at your home, or do you consult 
him in his sanctum? You always go to seek 
advice ; advice is rarely brought to your 
front door step. The amateur is the expert 
you wish to consult. The radio amateur, 
for some unknown reason, is a very bashful 
individual. terribly wrapped up in ethical 
and professional etiquette. But he is a 
mighty fine fellow, and he's !Yuman. 

Radio fans, then, should try to seek the 
friendship and advice of the amateurs. 
They themselves know better than anyone 
else where the trouble might be, but do not 
possess the methods or the knowledge to 
correct it. The amateur's fee will be noth- 
ing, but the relations between the fan and 
the amateur will be considerably better. 

You radio fans hunt up a few amateurs 
in your town. Make it a point to go up and 
visit him, and "talk it over." You will both 
profit by it, and both of you will learn 
something of each other's points of view. 
In one hour, you yourself may learn more 
about radio than you did by wading through 
the entire 20 volumes of the "Home Radio 
Course. And it goes without saying that 
the amateur will be mighty glad to meet 
you. 

You will gradually see his point of view, 
and will want to join his Radio Club, meet 
some of the other members of that queer 
tribe, for these amateurs are a fine bunch 
of fellows -even if I do say so myself 1 

Now, mind you. we don't want to convert 
a lot of good citizens, who care naught for 
radio beyond listening to concerts, into a 
lot of operating amateurs. Goodness, no! 
As Mr. Perry himself says, every new man 
who transmits brings the ether that much . 
nearer the saturation point, and a saturated 
solution of ether will do no good to any- 
body. 

What would be effected between the two 
would he a personal contact, which would 
result in a better understanding of what 
the one and the other is doing, or wants to 
do. And that is the keynote to the whole 
situation. 

Then there will he absolutely no doubt in 
the mind of the radio fan that the radio 
amateur is a necessity, and that he is doing 
good work for the community. In fact, he 
himself may suggest other ways in which 
he may be of further use, ways of particu- 
lar interest to him, and to thousands of 
other fans: 

1. Tune the amateur transmitters 
sharply, and arrange for a transmitting 
schedule agreeable to all. 

2. Get off that broadcasting wave with 
those transmitters. 

3. Show the fans how to use their sets; 
how to use their present single circuit 
receivers to best advantage. 

4. Relay citizen messages, reports and 
comments to broadcasting stations. 

ANNOUNCING 
THE NEW 

"STAR" 
Amplifying Transformer 

The Radio Fan's Lucky Star 
insures greater range, and 
increased volume without 
distortion. 

A GENUINE JEFFERSON QUAL- 
ITY audio frequency amplifier, of the 
same high grade construction as our well 
known No. 41 and 45 Transformers. 
THE STAR TRANSFORMER IS 
DESIGNED to insure clear, sharp am- 
plification without annoying tube noises 
or distortion. 
THE WINDINGS HAVE BEEN 
CAREFULLY calculated and the char- 
acteristics of this transformer are ideal 
for use in connection with Vacuum 
Tubes now on the market. 

RATIO -3 %Z to 1 

PRICE -$3.25 
"Send for Radio Bulletin" 

JEFFERSON ELECTRIC MFG. CO. 
424 S. Green Street CHICAGO 

$1.00 Buys One Hundred 
SUPER -SENSITIVE 

GALENAS 
Each guaranteed to receive. Mountable 
size. Direct from the most sensitive 
galena mine in the Southwest. For- 
mula furnished for cold mounting if 
desired. 

HUTCHINSON & CO. 
DALLAS, TEXAS 

500 for $4.00 1000 at $7.50 

Made ...Riui°.iá «o-ß 
UNITS RADIO UNITS 

Made to the highest electrical and 
standards. 

EISEMANN MAGNETO CORP'N EISEMANN MAGNETO CORP'N 
Chicago BROOKLYN, V. Detroit Chicago BROOKLYN, N. Y. Detroit 
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SEE OUR GUARANTEE REDUCED PRICES WRITE FOR FREE CATALOG 

ON STANDARD QUALITY PARTS 
WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES AND U. S. POSSESSIONS 

PHONES 
Genuine Frost, Bald- 
win and Brandes 
head sets complete 
with cords. 
Frost E162- 
Double head sets, 
2000 ohm $4.25 
Frost E163- 
double head sets, 

iw1 3000 ohm 4.90 
E168 - Genuine 
Type C. Bald- 
win phones 10.50 
Type C unit 4.75 

Brandes Superior EI66- Double head sets 
2000 ohm 7.20 

MAGNAVOX 
The genuine R -3 Radie 
Magnavox with the 14 inch 
horn is the ideal loud 
sneaker for use in homes 
offices, amateur stations, 
etc. It operates from your 
8 volt storage "A" bat- 
tery and amplifies as it 
reproduces. 'B" battery 
voltage should be 90 te 
200 for best results. 
"Radio brings it, Mag- 
navox tells it." 
E I70 - Radio Magnavox 

$32.50 

JACKS AND PLUGS 
Jacks are polished nickel, nickel- silver springs, 
pure silver contacts. Nickel washers for mount- 
ing on any panel 1 -8 to 3 -8 inch thick. Spread 
terminals make soldering easy. 
E133-One spring (open circuit. Each.$0.46 
E134 -Two spring closed circuit). Each. .52 
E131 -Four spring (two closed circuits) 
Each 
E135 -Three spring (two open circuits, 
commonly called "single circuit filament 

.70 control"). Each 
E136 -Five spring two open and two 
closed circuits, commonly called "two 

E 371t e Plug (s shovnl),) 
a .88 

cord tips fit into 
plug 1.05 
E139 -Plug with threaded barrel instead 
of set screw. Takes cord tips .55 

.63 

ANTENNA WIRE 
The following are 100 -ft. coils et I strand 
cable of No. 22 wire, which makes 

htie best Aerial. Use phosphor bronze, 
span is 100 feet or more. It is stronger. 
E350- Stranded Phosphor Bronze, 100 ft $1.47 

E356-Single eNo1 Copper, 
4bare so 

.77 
solid Copper 

Wire, 100 ft. .42 

GRID AND PHONE CONDENSERS 
Mounting boles spaced to fit 
screws of above Grid Leak. Mica 
insulation, scrapped with var- 
nished cambric tape. Capacity, 
00025 
E55 -Grid Condensers 12e 

E59 -Phone Condenser, .001 Mfd. 20e 

LOOSE COUPLER 
This loose 
coupler is pre- 
ferred by many 

because of its 
wide range - 
200 to 3500 
meters. Ma- 
hogany finish. Al metal 
pats are brass, 
nickeled and highly buffed. Secondary has 12 
point switch mounted on Bakelite roll (head. 
Windings are green silk -covered wire. 
E800 -Size, 5%xOx18 inch $6.50 

OUR GUARANTEE YOUR PROTECTION 
Your satisfaction guaranteed. If for any reason you do not feel satisfied 
with your purchase, you may return it and we will refund your money. We 
will pay return transportation charges. 

180' VARIOCOUPLER 
The primary and secondary 
windings of this coupler aro 
properly proportioned and 
spaced. The center of tile 
secondary is always in the 
center of the primary field. 
Unlike most couplers, it 
aids in tuning. Black fibre 
base, brown formica tube and 

nickeled metal parts. Panel or table mounting. 
E 1100- Coupler $2.75 

180° MOULDED ROTOR TYPE 
COUPLER 

This 180 degree variocoup- 
ler has heavy black tube 
and moulded rotor ball. 
Wound with green silk 
wire and has 10 taps on 
the primary. Metal parts 
are brass nickel plated. 
Furnished without base, 
but can be mounted on 
panel ou table. 
E 1 120- Variaroupler 

VARIOMETERS 
I'cor efficiency, perfect inductive 
ratio, low capacity effect and 
neatness of design these eari- 
°meters are unexcelled. All 
metai parts nickeled brass. 
Stator and ball mahogany finish. 
Furnished completely assembled 

1 tested. 
E1200- Variometer, No. 20 wire $2.65 
E1300- Varlometer, No. 18 wire 2.65 
The following knocked -down variometers have 
the stator windings wound and consented ready 
to put in place. Two sizes of wire as listed. 
Complete with wire and metal parts. 
E1205- Knocked -down variometer with 
No. 20 wire $1.85 

VACUUM TUBES 
Genuine Cunningham or Rad10- 
tron made by the General Elec- 
tric Co. Every tube guaranteed 
new and in original package. 
\Ve rio not sell "bootleg" tubes. 
E -C208- Detector $4.40 
E- C201- Amplifier 5.90 
E -20IA 6.00 

METAL AND 
BAKELITE SOCKETS 

Bakelite b row n 
finished socket for 
panel or base 
mounting. Double 
spring contacts 
held rigidly 1 n 
place. 
E1076-Bakelite 
.irkct $0.65 
E1075-Nickeled 
metal socket .45 

$3.75 

DAYFAN MOULDED 
VARIOCOUPLER 

This 1s one of the highest grade moulded 
couplers made. 
E 1 122- Var)ocoupler 

VARIABLE CONDENSERS 
Condensers are made 
of heavy aluminum 
plates, evenly spaced 
with high grade Bake- 
lite ends. 
E1443 -43 plates .001 
.11(d. without dial 

$2.25 
E1423 - 23 plates 
0005 Mfd. without 

dial $1.75 
E1411 -11 plates .00025 Mfd. without 
dial 1.35 
E1403 -3 plates .01005 Mfd. without dial 1.15 

VERNIER VARIABLE 
CONDENSERS 

For fine tuning, neat 
appearance, this con- 
denser is just the 
thing. Made of heavy 
aluminum plates and 
high grade bakellte 
ends. These condensers 
are furnished with 
neat appearing knob 
and dial. 

E1441 -41 plates vernier .001 Mfd. with 
dial . $4.95 
E1442 -21 plates vernier .0005 Mfd. with.... 
dial 4.25 

INDUCTANCE COIL MOUNTINGS 
For base or panel mount- 
ing. Connecting leads 
furnished, coil settings 
are adjustable by means 
of knobs. Iliade entirely 
of bakelite with nickeled 
brass metal parts. Coll 
position can be locked 
by knurled set seremos. 
E1603 -Three coil mounting $3.90 
E1602 -Two coil mounting 2.75 
E1601- Single coil mounting .50 

INDUCTANCE COILS 
Rigidly wound, nicely fin- 
ished, low distributed capac- 
ity. All coils are equipped 
with standard mountings 
We can supply any of these 
roils without mounting plugs, 
for 55e less than the prices 

shown. The wave lengths shown are range 
limits, based en a variable condenser of .001 
Sled. capacity. 

Number of Wave Price, 
Turns Lengths Mtd. 

E1725 25 125- 250 $0.88 
E1726 35 175- 450 0.95 
E1727 50 240- 720 1.03 
E1728 75 390- 910 1.07 
E1729 100 500- 1450 1.12 
E1730 150 000- 2000 1.16 
E1731 200 900. 2500 1.25 
E1732 250 1200- 3500 1.34 
E1733 300 1500-4500 1.35 
E1734 400 2000- 5000 1.56 

C1735 500 2800-6100 1.62 
E1736 600 4000 -10000 1.77 
E1737 750 5000- 120110 1.92 
E1738 1000 7000.15000 2.27 
E1739 1250 9750 -19500 2.48 
E1740 1500 14500 -26500 2.64 

$7.20 

MOULDED TYPE 
VARIOMETER 

This variometer is made of 
high grade black moulded 
composition. Wound with 
green silk wire. Metal parts 
are nickel plated. 
E1220-Moulded milo- 
meter $4.95 

DAYFAN MOULDED 
VARIOMETER 

This is a bank wound variometer. 
E 1 222 -Varlometer $6.95 

AUDIO FREQUENCY 
IG TRANSFORMERS 
Correctly designed for mini- 

, mum distributed capacity and 
low core loss. Shielded, beau- 
tifully finished in nickel and 
black enamel. Ratio as to 1. 
E(506- Shielded Trans- 
former . 

The unshielded types listed 
$3be- 75 

low have terminals mounted on 

Bakelite panel. Two ratios. 
E1510-Transformer, 10 to 1 ratio $3.55 
E1503- Transformer, 3 to 1 ratio 3.50 

THORDARSON AUDIO 
FREQUENCY PING 

TRANSFORMER 
There is probably no better 
known transformer. Made by 
a company that specializes in 
transformers. Entirely es,- 
eased in sheet aluminum 
shield. Heavy comrecting 
atrapo to binding posts. 
E1504- Tbordarson 
Transformers, 31 to 1..63.55 
E1505- Thordarson Transformer, 6 to 1 $4.10 

"B" BATTERIES 
Standard high grade radio 
"B" batteries. Never over 
five days old. 
E230 -22% v o 1 t Signal 
Corps type. Size 31x25 %a 2ch 

E255 35 - In 
2 v e l t U. 

$1.08 
S. 

variable viable -5 positive 
taps. Size, 5x3x2 %. Price $1.80 
E240 -225 volt large variable -5 posi- 
tive taps. Size, 6%x4x3. Price 2.25 
E245 -45 volt large size. Leads only. Size. 
13x4x3. Price 4.00 

INDUCTANCE SWITCH 
For neat appearance and time saving, we sug- 
gest this inductance switch, as it needs but one 
hole in the panel to be mounted. Switch Points 
are mounted on this switch. 15 switch points, 
hr l. 
E1095al- Inductance Switch $1.76 
STORAGE "A" BATTERY CHARGER 
Charge your "A" Battery at home, at a cost 
of a few cents. Screws into a 110 volt socket 
to be used with 60 cycle current. Remember 
our GUARANTEE is your protection. 
E62- Storage "A" Battery Charger $13.65 

MAGNET WIRE 
High grade, double cotton insulated magnet 
\tire. 8 on spools. Price per spool 
E 18 $0.48 

E22 0.73 
E24 0.83 
E26 0.93 
E28 1.12 
E30 1.63 

BINDING POSTS 
Complete with screw and washer. All 
brass finished in polished nickel m 
with black composition top as listed. 
Order by number. 

Each Doz 
E110 -Large size, all nick- 

10e 95e 
E122- Medium size, nick- 

eled. with hole for phone tip or wire 4e 35e 
E112- Medium size, black compo- 
sition top 5e 48c 
E120 -Large sire, composition top 8c 85e 

SPAGHETTI AND WIRE 
Yellow finish spaghetti. 

27c E33 -Per 4 -ft. length 
E32- Tinned Copper No. 16 Wire Ft. 2c 

E33 -Wire with Limitation similar to spa- 
ghetti on it. Wire is tinned for solderine 
P,Ire 10 feet 

WD11 WESTING- 
HOUSE TUBES 

This 
u 

eliminates storage 
olt dry batand is operated 

by 15% 

tery. It can be used in any tube hay 
- 

the proper socket or adapter. 
E I 1-Tubes 

WD11 BAKELITE 
SOCKET 

This socket is to be used with 
the above tube. 
E1077- Bakelite socket..$0.49 

WD11 ADAPTER 
The purpose of the adapter is 

to make yourtrDll 
regular 

socket 
E 1078- Adapter $0.48 

VACUUM TUBE RHEOSTATS 
This is a reasonably priced, 
smooth acting rheostat that will 
mount directly on back of pausal. 
Bakelite arrow knob. 
E1050- Rheostat 45e 
Genuine Cutler- Hammer rheo- 
stats, we believe, are the best 
rheostats en the market today. 

Arranged for panel mount- 
ing. The picture shows 
the vernier type All metal 
parts nickeled. Plain type 
is similar. 
E1061- Vernier type 
C. H. Rheostat $1.40 

E1062 -C. B. Rheo- 
stat without vernier. .95- 

E1064- Howard vernier rheostat operates 
from one knob $1.40 
E 1065- Howard rheostat without vernier 1.00 

HOWARD POTENTIOMETER 
E1066 -200 ohm Potentiometer $1.40 

DIALS 
Genuine Bakelite 
Dial as pictured. 
Sharply engraved 
divisions a n d figures filled 
with a brilliant 

Ba elite white. Set screws Composition included. Each E502 -Dial. 2 inch, 3 -16 ln. shaft $0.39 E500 -Dial, 3 inch. 3 -18 in. Shaft 0.48 E500 -Dial, 3 inch, % in. Shaft 0.48 
E504 -Dial. 4 inch, 54 inn. Shaft 0.73 Moulded composition dial as pictured. Has a luster that cannot be told from Bakelite. Set screws included. Each Doz. E563 -Dial, 2 inch, 3 -16 in. Shaft $0.18 E550 -Dial, 3 -16 in. Shaft 28e $2.75 E555 -Dial, % in. Shaft 28e 2.75 E565 -Dial. 354 inch. h4 lis. Shaft0 40 

CABINETS 
Mahogany finished cab 
Mete with hinged top, 
sturdily built. These 
make u wonderful ap- 
pearance. These cabi- 
nets are made to fit 
p a s s e t s listed below. 
l'anelo not included. 
See table for panel alzes 
E217 -6x7 
E219--7x9 
E213 -7x12 
E228-7x18 
E224 -9x14 
E22I -7x21 

CRYSTA L DETECTOR 
A very high grade glass 
enclosed crystal de- 
tector including Oho 
crystal. All metal parts 
nickel plated. Adjust- 
able to any point on the 
crystal. 
E20- Enclosed crystal 

$1.30 
nicely constructed de- 

luded. 
.88 

detector 
A lower priced but 
tector. Crystal inc 
E30- Detector 

TESTED CRYSTALS 
Selected and tested galena or 
silicon. Each box contains 
enough for four to six ordi- 
nary crystals. 
E12- Galena. per pkg...50.12 
EIS- Silicon. per pkg... .12 

LIGHTNING ARRES- 
TER OR PROTECTOR 

Mounts indoors. Porcelain 
base, nickeled cover. Listed 
by the Underwriters' Lab- 
oratories under April, 1922, 
regulations. 
E300- Protector $1.40 

VARIABLE 
GRID LEAK 

Pencil mark type. Removable 
black enameled rap. 
E50 -Grid Leak 18e 

INSULATORS GM* These are very strong strain 
type lose lotto's. Each Doz. E360- Moulded insulator shown 

$ .10 $1.10 E365- Pareelaln insulators .09 .95 

HOW TO ORDER 
Order from this page. Please give number description and price of the articles you 
order to belts us avoid mistakes. Total the amount of your order and send Post Office 
money order, certified check or draft with your order. Be sure to give your name and 
street address on both letter and envelope. Do not include money for transportation. We 
nay it excent on storage "A" batteries. See ads of previous months for other items. 

$2 40 
2.70 
3 40 
i 80 
3.60 
3.80 

PANELS 
Genuine Formica Panels, to 8t eut cabinets. 
E267- 6n7x}ß $0.65 
E268 -7x9x 
E263 -7x122 
E268- 7x18x3 -16 
E274- 9x14x3 -16 
E261-7:21x3 -16 

1.10 
2.30 
2.30 
2.65 

SWITCH LEVERS 
A high grade, polished nickel - 
plated lever with solid moulded 
black composition knob. Com- 
plete with panel bushing. 

Each Doz. 
E151-1 -In. Radius Me $2.10 E155- 1s,4 -in. Radius 18c 2.10 

Ii SWITCH POINTS & STOPS 
Brass, polished nickel finish. Screw 
size, 6 /32x% ins. long, two nuts with ui each contact point and one with stops. 

E130-Switch Point Hun- 
(ham., t/* inch; height, Each Doz. Bred 
3-16 inch 3e 20e $1.40 
E 150- Switch Stops 3e 20e 1.40 

GREAT LAKES RADIO CO., 1124 JACKSON BOULEVARD 
CHICAGO, ILL. 
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Gout 
Radio "B" Battery 

The compact Gould Radio 
B" Battery, (patent ap- 

plied for) A designed to 
prevent ground. between 
cells, thus doing away 
with noise in headset 34 
volts in variable 2 -volt 
steps. Non -slopping hard 
rubber case. Will not de- 
tract from the appearanes 
of the finest set. $3.50 
r. o. b. factory. 

Essential for Clear Reception 
Noiseless operation is the goal of every radio 
enthusiast. Much of the noise attributed to 
static is actually developed in the "B" batter- 
ies. Especially is this true after the batteries 
have been in use for a period of time. The 
reason is due to the internal construction of 
the dry battery and other types of storage bat- 
teries not being properly designed to prevent 
external grounds between cells. 
Freedom from noise of the Gould "B" battery 
is due to its internal construction and the ex- 
ternal design of the case which makes ground- 
ing between cells practically impossible. (Pat- 
ent applied for). By the use of the Gould "R" 
battery not only is noise eliminated, but its 
constant non -fluctuating voltage throughout 
the greater part of its discharge results in 
clearer reception and increased range. Cost- 
ing but a few cents for recharging, the Gould 
Radio "B" battery is more economical and 
will give most satisfactory results. 

on sale by Radio Dealers eel oan 
3000 Gould Service Seditious. 

GOULD STORAGE BATTERY CO. 
30 East 42nd St. 

Plane: Depew, N. Y. 

$oul 
New York 

Radio "A " Battery 

Gould Radie "A" 
Batteries are used by 
t b e various Radie 
Branches of the U. 6. 
Government. Built for 
continuous servies. 
Siede in sizes from OS 
A.E. to 160 A,$ 
$18.00 to $33.00, f.o.b. 
factory. 

TWO SUPERSENSITIVE CIRCUITS 
(Both Copyrighted) 

My Highly Improved Reinartz brings in all important 
stations on both coasts and Mexican border, laud, clear 
and without distortion. We dance to music from Atlanta 
received on one loud Baldwin unit. Build one of these 
wonderful sets from my blueprints and specifications, 
price 50c, or with a perfect and complete double wound 
spiderweb coil, $3.00 by mail. No other windings used. 
Photo of my set on a glass panel with every order. 

My W. D. 11 Circuit is especially designed for use 
with the "Pickle" tube and brings out the full value of 
that little tube as no other circuit can. Stations 1000 
miles away come. in clearly on me tube. This set is 
small, complete, portable. For the man who wishes the 
highest efficiency this is the set to build. Price of blue- 
print and specifications 50c, or with complete and perfect 
windings $3.00. Photo of set with every order. 

Either set is cheap and easy to build. easy to operate. 
Everything clearly shown. 
S. A. Twitshell, 1927 Wester. An., Mlnneasalls, Mlaa, 

Be sure and 
speedy 

"WILMINGTON 

FIBRE'° 
Shoots, Rods, Tubed:, Wehere. Etc., 

Specialties 
Wilmington Pibe. Specialty So. WilItiagton, Del. 

Breath Offices Eearywhere 

5. Furnish the fans and public with all 
news which is now only sent in code. 
Such would include weather and other 
types of reports, and news items. 

6. Make the Radio Clubs popular 
Radio Clubs. Make the clubs so that 
fans won't come in to sit down once, won- 
dering what it is all about. Then radio 
fans will join. 

7. Issue bulletins, on the style of the 
Circular Letters of the Bureau of Stand- 
ards, telling how to make good sets, and 
what to do to improve present receivers. 

8. Replace your spark sets with C. W. 
sets equipped with radiophone apparatus. 
This way the public will listen in on your 
conversations, and actually hear you 
carrying on important communication. 
If the amateur does that much for him- 

self, he will be saved. If the radio fan does 
his share, he also will he saved. The ama- 
teur is not a had fellow, and he certainly 
will not fail to coöperate with the novice 
and radio fan, if they will tender him a 
friendly hand. 

Get a Blue Sky Through 
Co- operation 

By SUMNER B. YOUNG, 1 A E 
A.M.I.R.E.* 

THIRD HONORABLE MENTION 

The radiophone will not annihilate the 
amateur transmitter, because both have a 
legitimate place in the sun, and the present 
diplomatic misunderstandings can be settled 
without bloodshed. Moreover, a pitched 
battle would put neither party permanently 
out of action, because each has moral and 
practical resources that are practically 
impregnable. 

The amateurs are well organized and 
have had years of experience in handling 
radio legislation. They have shown not only 
the disposition to uphold the regulations of 
the Department of Commerce, but consider- 
able success in handling their own affairs. 
Furthermore, amateur radio has produced a 
few scientists, and a large body of trained 
men who proved immensely valuable in 
time of war. As a result, they command 
respect in government and scientific circles, 
because they know what they are talking 
about and their fighting spirit is a matter 
of record. Their struggle to preserve the 
rights of the average citizen when people 
thought air was simply fit to breathe should 
heap coals of fire upon the heads of new- 
comers who thoughtlessly clamor for their 
destruction. 

An appraisal of radiophone assets shows 
that the listening stations are in the major- 
ity about fifty to one. However, the broad- 
cast fans are not organized. They do not 
talk to each other over the air, and even 
their names and addresses are not listed. 
They are no more liable to fraternize than 
an audience in a theater. 

Naturally, anybody who interferes with a 
good show and deliberately tries to be oh- 
noxious will be slung out on the sidewalk, 
but that is not what is happening in the air 
at the present time. 

The moral claim of the individual listener 
is the right to enjoy life to the best of one's 
ability, but it is the broadcasting station and 
not the audience that performs a real serv- 
ice to the community, and incidentally does 
everything possible to keep alive the whole- 
sale demand for sets. It is the leader of 
the radiophone public. hut it should remem- 
ber that a theater crowd will not tolerate 
what bores them. and that it soon becomes 
sophisticated. The attraction of the radio- 
phone will be lasting only if it broadcasts 
worth -while entertainment, and healthy man- 

*Former Chairman, Boston Executive Radio 
Council 
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MARK TRADE 

V/V« 
PATENT APPLIED FOR 

TheMiss' 
Lixtlt, 

initADIO 

Stops Interference! 
Radio's latest wonder is ready for you. The 

I Wave Trap will get you that elusive DX 
station through heavy interference. An at- 
tainment impossible heretofore. This re- 
markable little instrument will also greatly 
increase your range. We guarantee its sat- 
isfaction to you. 
It is installed in a minute by changing only one 
eonection, and is indispensable on ally receiving 
set with any type of antenna. It is mounted on a 
formica panel in a handsome mahogany finished 
cabinet 6x5x6 and is a high grade instrument 
throughout. Write us for our circular. 

CBIRcES 
PREPAID 

GUARANTEED 
SUPREME To ANY 

OF ITS TYPE 
With You As A Judge 

If not satisfied that 
it is Better than the 
Best, you can return 
within 10 days from 
purchase and receive 
full amount of pur- 
chase cost back. 

A wonderful instru- 
ment of mechanical 
perfection. Endorsed 
by radio engineers, 
journals a n d fans, 

"Certified" American Bell from all over the U.S. 
Condenser A trial will mean a 

most marvelous surprise to you in radio 
satisfaction. 

Don't delay trial -send at once 
You are absolutely gnaraeteed. 

43 Plate Variable Con- 
denser complete with 
Dust Proof Transpar- 
ent Case 

23 Plate Variable Con- 
denser complete with 
Dust Proof Transpar- 
ent Case 

$5.00 

State if for Panel or Desk Set. 

AMERICAN BEI.I. RADIO CORPORATION 
316 75th Street, Brooklyn, N. Y. 

NOVO 
"B" BATTERIES 

NOTE THE INSULATED BINDING 
POSTS AND 71H. WIRF CONNECTOR 

NOVO M'F'G CO. 
SOCHICA. DEARBORN ST NEW YORK 

- GO 
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WewRay-O-I/ac 
Dry Battery l) 

Puts Radio within Reach 
of Everyone 

Two cell 1.5 volt Ray-O- 
Vac "A" Battery. Designed 
especially for operating W. 
D. 11 and W.D. 12 tubes. 
One battery per tube gives 
200 hours service. 

RAY-E.-VAL 
tl 

Dry Battery Tubes, a History- Making Development, 
Marks Great Forward Step 

The dry battery tube and the compact dry battery to 
replace cumbersome and costly storage batteries, is hailed 
by authorities as the greatest development in Radio since 
the vacuum tube. 

It makes radio an established reality for thousands 
who were restrained from installing sets because of high 
cost, lack of space, danger from acids and impracticability 
of home charging. 

Hundreds of thousands of rural homes can now enjoy 
the full benefits of radio because recharging is eliminated. 
By simplifying the maintenance and operation of sets, the 
new Ray -O -Vac Dry Battery gives radio to thousands 
who have heretofore been deprived of it. 

Ray -O -Vac Assures Success with Dry Battery Tubes 

By using dry battery tubes, the new Ray -O -Vac Dry 
Cell "A" Battery can be adapted to any tube set. Thou- 
sands of confirmed radio enthusiasts are rapidly changing 
to the dry battery tube, not only because it is more handy 
and economical, but because of the improved reception. 

Ray -O -Vac "A" Batteries are made in units of i, 2, 

4 and 6 cells to operate sets of i to 4 tubes. Send for 
complete facts about this epoch -making bat- 
tery. Include the name of your radio dealer 
if you wish a copy of our booklet "How to Get 
the Most Out of Radio and Radio Trouble 
Finder." 

French Battery & Carbon Company 
Madison, Wisconsin 

Atlanta, Chicago, New York, Minneapolis, Kansas City, Dallas 

Use Ray -o -Vac 
' B" Batteries 

for longer serv- 
ice and elimina- 
tion of noise. 

FRENGH 

;111"-e,w 
TR. 61 XAyU,A[IUREp[SPECIq,yyFBR 

WI0.ELE86 BEAYICE IRNENCM BATTE_---R& ARBN C0. ..,.,.... 
N2 2301 

RAY- O VAC 
the battery that Completes Radio 
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In this DeForest radio receiv- 
ing set three nullifier Mica - 
don-. are used as a shunt across 
the transformers and one Du- 
biller Micadon as a grid -eon- 
denser. Dubiller Micadons are 
similarly used in other stand- 
ard receiving seta. 

c\tllhy Dubilier Micadons 
are used in7eForest Scia' 

PERFORMANCE 
(and therefore t h e 

reputation of a radio 
manufacturer) is so de- 
pendent on good conden- 
sers that in De Forest 
radio receiving sets and 
in others equally well 
k now n, Dubilier Mica - 
dons a r e the standard 
equipment. 
Unless a radio receiver 
is fitted with Dubilier 
Micadons the broadcast- 
ing station is not heard at 
its best. 
The list price of Dubilier Mica - 
dons varies from 35 cents to 
$1.50 each, depending on the 
capacity. 

Send for descriptive circular. 

DUBILIER CONDENSER AND 
RADIO CORPORATION 

48 -SO West Fourth St., New York 

BRANCH OFFICES 
Can Francisco, Cal., 709 Mission St. 
Washington, D. C.. Massey Building 
et. Louis, Mo., Syndicate Trust Bldg. 

Chicago, Ill.. 33 So. Clinton St. 
Atlanta, Ga., Forsyth Building 

Seattle, Wash.. 1926 L. C. Smith Bldg. 
Pittsburgh, Pa., 704 Granite Bldg. 

Los Angeles, Cal.. 329 Union League Bldg. 
Huntington, W. Va., 1025 Fourth Avenue 
Distributed in Canada by Canadian General 

Electric Company, Ltd., Toronto 

FREE Radio Catalog 
Our big stock of standard 

makes of radio sets, parts and 
supplies. fully illustrated. 
Play safe -buy standard equip- 
ment from a reliable house. 
We ship from stock. 

Send $8.50 for genuine 
Westinghouse WD -11 pea- nut" tube -ne storage battery needed. 80 cents extra for signal socket. $1.00 for Bradley Adapter. wonderful results. 

JULIUS ANDRAB & SONS CO. 
la business stone 1880 

117 Michigan Street, Milwaukee, Wis. 

PHONE SPECIALS 
2500 -Simplex $3.45 3000 -True -Tone ..... 9.55 
2200 -Federal 5.95 2000 -Kellogg 6.a1 5000- Dictograph .... 8.00 2 "OO- Western Elect ( IS Brande, Superior 5.85 Nathaniel Baldwin.... 9 10 
Simplex Radio Co., 1808 Lafayette St.. St. Louis. Me. 
GRID LEAK, instantly adjustable, Y, to 5 meg., $1 
B Battery GLASS TUBES, 7 "xI" (strong glass 

walls) 7c 
Lead Elements (impregnated); 6 "x %" 6c 

RADIO KRAFT SHOP, New Canaan, Conn 

ufacturing prosperity will come only when 
the public gets efficient apparatus at a fair 
price. These two things are not being done 
as generally as they might be at the present 
time. 

There will always be more people inter- 
ested in broadcasts than in amateur activ- 
ities. The public can buy receiving sets over 
the counter. and pass the buck to the manu- 
facturer when it comes to producing enter- 
tainment. It pays the cost indirectly, and 
does not have to furnish individual initiative 
or imagination. Furthermore, the technical 
problems are pretty well solved, at least on 
the transmitting end. 

The engineering difficulties precipitated by 
a rapid increase in the number of amateur 
transmitters are enormous, and if the appeal 
of amateur radio were simply scientific, or 
if it catered solely to personal diversion. 
radiophone receiving stations would always 
outnumber amateur plants a hundred to one. 
Such a conclusion is short -sighted, however, 
for the roots of the matter go very deep. 

This is a country where free speech is 
rightly regarded as a guarantee of personal 
and political freedom. A certain portion of 
the American public has learned to talk by 
wireless, and the appeal is so vital and in- 
tense that it cannot he denied. It should 
be remembered that the desire to exchange 
ideas is so basic in human psychology that 
it was the origin of language itself. The 
amateurs will travel hundreds and even 
thousands of miles to one of their conven- 
tions, not only to talk wireless, but to see 
what the other fellow looks like, and find 
out how the world is treating him. 

Despite the difficulty of finding elbow- 
room in the sky, the number of amateurs 
will increase with every improvement in 
short -wave apparatus, just as in the past. 
When "radio bugs" had to design and build 
their own apparatus, and a range of twenty - 
five miles was remarkable, only those having 
experimental instinct were interested. The 
regenerative receiver brought the first relay 
lines into operation, and multiplied the num- 
ber of stations by at least ten. When the 
constructional details of the C. W. trans- 
mitters had been worked out by the leading 
experimenters of the fraternity, and the 
radio magazines and a few newspapers had 
spread the good news, remarkable distances 
began to he covered with a set that operated 
noiselessly, and could be fed from an elec- 
tric light socket. The family could sleep. 
and the waves were sharp; and the result 
was an increase in amateur activities that 
passed all expectations and prepared the 
way for the utterly astounding broadcast 
boom. Now comes the super- regenerative 
receiver, opening the way to practical re- 
ception on a loop. and to transmission on 
very low wave- lengths. It means more 
amateurs and more effective relay lines as 
sure as fate. 

What will happen when an efficient, inex- 
pensive radiophone transmitter is manufac- 
tured and directional transmission begins. 
it is hard to say, and in the light of what 
has already happened, it is not foolish to 
expect this within a decade. 

As to the present situation, it is small 
wonder that citizen radio has growing pains. 
Three hundred and sixty meters is super- 
saturated, and the congestion on 200 meters 
is plugging the amateur's relay routes. Some 
of his stations. mostly the sparks, are giving 
the new hoy in the neighborhood some 
QRM. Something must be done to relieve 
the situation because the raidophone listener 
is inexperienced and the manufacturers have 
sold him non -selective apparatus, either to 
add to their profits, or to give the public 
something simple. Everybody must clean 
up his own back yard, and in order to find 
time for such work there must first be a 
mutually satisfactory distribution of rights 
and privileges. I believe that a conference 
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listen to radio through 

your phonograph 
Ekko connects your head phones 
with the tone arm of your phono- 
graph and transmits Concerts 
and Programs through the tone 
chamber. 

EKKO now $2.75 
The best Loud Speaker you can use -util- 
lees the scientific design of the phonograph 
tone chamber. produces a mellow pure tone. 
Not adapted to crystal sets without ampli- 
fication. If your dealer does not yet carry 
Ekko, use the coupon -send $2.75 and we 
w1I1 mall one immediately, postpaid. Money 
back if not satisfied. Mention Uie make of 
your phonograph and name of your local 
dealer. 

THE EKKO COMPANY 
911 Harris Trust Bldg., Chicago. 
Enclosed $2.75. Send me one Ekko Radio Phono- 
graph adapter. Money back U not satisfactory 
My phonograph is a 
Name 
Address 
Dealer's name 

GET THIS! 
Dreyfuss Headsets 

Heavily Reduced 

The popularity of these standard head- 
sets has enabled us to manufacture in 
such quantities as to cut the regular 
price nearly in half. No distortion - 
ample volume- compare favorably with 
any phone made. 

2000 ohm (reg. $8.00) Concert type 
now $4.50 pr. 

1000 ohm (rey. $4.75) with head 
band $3.50 ea. 

1000 ohm for loud speakers -with- 
out head band $3.00 ea. 

Every Pair guaranteed. If not entirely 
satisfactory in every way, return to us 
and we will cheerfully refund money. 

At Your Dealers or Direct From 

P. M. Dreyfuss Co. Inc. 
179 GREENWICH ST., N. Y. CITY 

Branch 
29 Cedar SG 

Newark. N. J. 

Branch 
150 Chambers St. 

New York City 
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REDUCED P 
REGULAR OUR 

PRICE PRICE 

Radiotrons UV 200 $ 5.00 $ 

Radiotrons UV 201 6.50 

Radiotrons UV 201A 9.00 

Radiotrons WD -11 6.50 

Radiotrons UV 202 8.00 

Radiotrons UV 203 30.00 

Audio Amplifying Transformers 
UV 712 7.00 5.30 

Radio Amplifying Transformers 
6.50 UV 1714 

Baldwin Phones 16.00 

Western Electric Phones 12.00 

Brandes Superior Phones 8.00 

Western Electric Loud Speaker 55.00 

Western Electric Loud Speaker 161.00 

Western Electric 216A Tubes 12.00 

Eveready 22/ Volt B Battery 766 3.00 

Eveready 45 Volt B Battery 767 5.50 

Bradleystats 1.85 

Magnavox R -3 45.00 

Storage Battery 6 Volt 110 Amp. Hour 20.00 

Homecharger 18.00 

Tungar Charger 2 Amp. 18.00 

Tungar Charger 5 Amp. 28.00 

Ammeter Jewell 0 -1.00 Milliamp. D.C. 7.50 

Ammeter Jewell 0 -250 Iilliamp. D.C. 7.50 

Ammeter Jewell 0 -500 Milliamp. D.C. 7.50 

Ammeter Jewell 0 -1 Amp. D.C. 7.50 

4.00 
5.20 
7.65 
5.90 
7.20 

27.00 

ALL 

4.80 
12.67 
9.60 
6.25 

45.00 
129.00 

9.60 
1.80 
3.30 
1.65 

37.50 
16.00 
16.00 
16.90 
25.90 

5.25 
5.25 
5.25 
5.25 

Ammeter Jewell 0 -5 Thermo 
Ammeter Jewell 0 -7 -/ Thermo 

Ammeter Jewell 0 -10 Thermo 
Voltmeter Jewell 0 -15 A.C. 

Voltmeter Jewell 0 -10 D.C. 

Thompson Levering Variometer 

Sleeper Variometer Moulded 

Atwater -Kent Variometer 
Atwater -Kent Variocoupler 
3" Dial & Knob Moulded 
4" Dial & Knob Moulded 

Variable Condenser Unmounted 
.001 MF 4.00 2.80 

Black Formica Panels 19x6/x3/16 " 3.80 2.60 

African Mahogany Cabinets 
19x6 /x6 /" 11.00 6.10 

Black Formica Panels 19x8x1/4" 4.62 3.31 

African Mahogany Cabinets 19x8x63/4" 10.50 7.10 

Porcelain Antenna Insulator 2/ "Diam. .25 .08 

No. 14 Bare Copper Wire .01 ft. ./ ft. 
No. 12 Tinned Copper Wire .02 ft. .01 ft. 

R. C. Rheostats PR 535 3.00 2.40 

R. C. Potentiometers PR 536 2.00 1.65 

Open Jacks .70 .45 

Two Circuit jacks 1.00 .70 

Plug, two pairs phones 1.50 1.00 

Antenna Protector UQ1310 2.00 1.60 

1989 

REGULAR 
PRICE 

OUR 
PRICE 

$ 12.00 $ 8.40 

12.00 8.40 

12.00 8.40 

7.50 5.25 
7.50 5.25 

6.00 4.20 
7.50 4.75 

8.00 6.40 

8.50 6.80 

.90 .44 
1.50 .91 

REGULAR OUR 

PRICE PRICE 

Westinghouse Radiola Grand $350.00 $280.00 

Westinghouse Radiola IV 275.00 220.00 

Westinghouse Radiola V 132.50 106.00 

Westinghouse Radiola VL 162.00 130.00 

Westinghouse Radiola RC 132.50 106.00 

Westinghouse Radiola Combination 263.00 211.00 

Westinghouse Radiola AR -1375 40.00 32.00 

Westinghouse Radiola I 25.00 19.00 

Westinghouse Radiola Jr. 25.00 19.00 

Westinghouse Radiola Sr. 65.00 49.00 

Westinghouse Radiola Sr. AC Amplifier 68.00 44.00 

Gen. Elec. Radio Receiver AR- 1300 50.00 39.00 

Gen. Elec. Detector -Amplifier AA -1400 75.00 59.00 

R. C. Loop HG 1380 25.00 19.20 

NEW MATERIAL. IMMEDIATE 

No C. O. D.'s. Add Parcel Post 

Offered Subject to Prior Sale 

SHIPMENTS 

Suite 612, Candler Building 

J . GEIGER TIMES SQUARE, NEW YORK CITY 
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1C00 
MILES , Crystal Set 

A Needles California, radio fan 
writes: 

"Using your M. P. M. Radio crys- 
tal, I picked up Los Angeles, San 
Francisco, Salt Lake, Denver and 
St. Louis. It is far superior to any 
crystal I have ever used." 

HE WORLD: GREATEST 
RADIO CRYSTAL 

The discovery of M. P. M. has 
revolutionized the possibilities of 
ordinary crystal sets. M. P. M. is 
super -sensitive - reproducing from 
every point on its surface. It in- 
creases audibility as well as radius, 
and makes the purchase of an ex- 
pensive tube set unnecessary. 

Send 25c and name of your Radio Dealer for 
a sample M. P. M. crystal- concert tasted sad 
guaranteed. 

DEALERS: Write today for oar .Mastitis 
sales proposition. 

M. P. M. Sales Co. 
. Dept. N. 

247 S. Central Ave., Los Angeles, Calif. 

ASSORTMENT 
Of Machine Screws with hex nuts for Panel 
Mounting and building Radio Apparatus. 
Flat, Round, and Oval Heads. 
Brass and Nickel -plated. 
Generous variety of lengths and sizes. 

50 cents postpaid. No stamps. 
Special Proposition to Dealers. 

Smith -McKinney Hdwe. Co. 
Clifton Forge, Virginia 

r 

W22.1 I.ECTRIC 0.1 NG 

Bridgeport, Conn, U. S. A. 
Manufacturers of 

Radio & Telephone Equipment 

between the American Radio Relay League 
and the leading manufacturers controlling 
broadcast stations would do just that. Ex- 
clusive periods for broadcasting and ama- 
teur work may be the solution for the time 
being, but problems of interference should 
be solved by refinements in apparatus and 
intelligent wave -length allocation to be of 
permanent and practical value. 

The immediate problem of the broad- 
casters is to prepare for the pinch of com- 
petition already developing. Resentment 
against those who sold inferior apparatus 
will put many concerns out of business, and 
the novelty of listening to a radiophone con- 
cert is wearing off, especially in the cities 
where other forms of amusement are close 
at hand. When the inflation is over and the 
crash comes, only a few well directed corn - 
panies and the government will have re- 
sources to maintain a high -powered radio 
telephone and pay for the artists and the 
information which the public will demand. 

The amateurs must give the broadcast 
fans the right hand of fellowship, and help 
them solve their operating problems in a tact- 
ful and neighborly manner. They must re- 
cruit new members while they're at it, and 
then turn their attention to developing decent 
relay routes. The existing lines are unre- 
liable, and are therefore of no practical 
value to the general public. A sure remedy 
is the development of transmission on waves 
between 25 and 200 meters, and the estab- 
lishment of club stations at important points. 
Such stations could afford better apparatus, 
and could be manned by a number of high - 
class operators. 

What I want to hammer home is this : the 
leaders on both sides know what should be 
done, and are doing the best they can to 
put their ideas into practice, but, as usual, 
the rank and file are several jumps behind. 
The greatest factor for good or for evil in 
the present situation is the press, which can 
fan the flames of misunderstanding, or help 
kill off the "die -hards" and bring about 
co- operation. The radio magazines should 
act accordingly, and the frantic cries for 
vengeance, justice and the police would 
cease. 

Of What Use Are We 
"Hams ?" 

By A. W. PARKES 
FOURTH HONORABLE MENTION 

Evidently the clash is upon us "Hams." 
What are we to do? Are we going to sit 
tight and let the great mass of the radio 
public crush out our very existence? Or 
are we going to think it over in a calm and 
collected manner? Or are we going to raise 
up in arms and fight the "radio public ?" 
Which? 

As should be the case in any controversy, 
we should get together and see if there 
isn't some plan whereby we can all enjoy 
life together. RADIO NEWS has taken the 
lead and volunteered to captain us in the 
controversy and not only that but to pay 
us for doing so by offering handsome prizes 
of cash. 

Just what are we clashing over? Simple 
-John Doe wants the air so that he and his 
family cap receive a concert or a lecture 
or the agricultural report or the stock mar- 
ket report according to what John Doe is 
particularly interested in. John Jones at 
the same time, however, wants to test his 
new C.W. or spark set with a buddy across 
the city. Without thinking about it par- 
ticularly he opens up to test and all the 
John Does of the city are unable to hear 
a decent concert. Each one feels that he 
has a lease on the air -that this is a free 
country and that he has as much lease on 
the air as anyone else. But if that idea were 
literally true, there would be no need for 
courts, because everyone could do just as 
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USE A C H 
SHARP TUNER DIALS 

Your Choice of 
Rough tuning with dial or one thousandth of an 

inch in either direction with the Sharp Tuner 
Knob. Both controlled by center Knob ST. 

Eliminates a vernier condenser. Locks instru- 
ment automatically. Dial grounded, reducing body 
capacity. 

Guarantee 
If purchased direct and you find the ACH Dial 

does not warrant your own personal award of 
merit, return it and we will refund your money, 
what better guarantee can we give. 

Regular fitting 5/16" hole. 1/4" and 3/16 ". 
Bushings, 5c. each extra. 10c. for all. 

Price of ACH 3" Dial Complete $2.50 
With ACH Condenser 4.00 
ACH Condenser without Dial 2.50 

Free Plan with mail orders on request. 

A. C. HAYDEN 
RADIO & RESEARCH CO. 

BROCKTON, MASS., U. S. A. 
Mail Orders sent prepaid in U. S. A. 

CUT PRICES 
To Consumers 

Regular List Our List 
UV 200 Tubes $ 5.00 $4.20 
UV 201 Tubes 6.50 5.50 
WD -11 Tubes 6.50 5.50 
Baldwin type C Phones 16.00 13.00 
Magnavoxes - 45.00 37.00 
Murdock Phones, 2000 

Ohm 5.00 4.20 
Murdock Phones, 3000 

Ohm 
Acme Transformers ... 
Plugs 
Rheostats 
Moulded Sockets 

6.00 4.90 
5.00 4.20 
1.50 .59 
1.00 .50 

75 .45 
B Batteries, 22% -volt 1.25 .80 
Crystal Detectors 1.00 .60 
Contact Points, per doz .35 per doz..15 
Switches, tapered knob .35 .20 
Honeycomb Coils, all sizes 25% dis- 

count. 
Paragon Ra 10 110.00 68.00 
Variometers 3.50 2.50 
Variocouplers 1.50 1.10 
Dreyfuss Phones 8.00 7.00 
3 -inch Dials .75 .30 Rheostat Dials .50 .23 
No. 14 Hard -drawn 

Aerial Wire, C ft..... .60 C ft. .38 
We give a discount of 10% on all standard merchandise not listed. 

MAIL ORDERS ONLY No STORE TRADE 

Mail check or money order. 
No stamps or currency. 

RADIO CUT PRICE CO. 
320 Broadway, New York City 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for May, 1923 1991 

"WorkRite" 
SUPER VARIOMETER 

USE THE WORKRITE 
TUNER TEAM 

When you want to get a certain station 
and tune out all others you will find the 
WorkRite Tuner Team consisting of Two 
WorkRite Super Variometers and One 
WorkRite 180° Super Variocoupler is just 
the apparatus you need. 

The WorkRite Super Variometer is Ex- 
ceptionally well made from polished 
mahogany. Has just the right number of 
turns and air space to tune extremely 
sharp. 

The WorkRite 180° Super Variocoupler 
has a range from 180 to 800 meters. Both 
secondary and primary are made from 
moulded Bakelite and are wound with 
green silk wire. It has 12 taps. 
The prices on these instruments have 
been reduced from $6.00 since last spring. 

Workrite Super Variometer each $1 
5U J " 1800 Super Variocoupler " J 

WorkRite 180° Super 
Variocoupler 

"Workrite Radio 
Parts Workrite" 

The name WorkRite is a guarantee of quality and reliability-. Insist 
on WorkRite Radio Parts from your dealer or if he does not have them 
send your order to us, and you will receive them by mail prepaid. Here 
is a partial list of WorkRite Products : 

WorkRite Concertolas, Workrite Super Vernier Rheostat, Work- 
Rite E -Z -Tune Dial, WorkRite Concert Headset, WorkRite Hydro- 
meters, 

THE WORK-RITE MANUFACTURING CO. 

5508 Euclid Ave., Cleveland, Ohio 
Branch Office, 2204 Michigan Ave., Chicago 
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The BEST BATTERY 
for 

Dry Cell 
Tubes 

Unscrew 
Cover 

Insert 
"Spare" 
Electrode 

Instantly Recharged 
"Spare" electrodes exchangeable at your 

dealer's or direct from us at 40c each. 
One 40e MAGNO electrode will operate 

one to four dry tell tubes. Furthermore 
one MAGNO charge lasts several times long- 
er than dry cells. Voltage always sufficient. 
assuring long distance reception minus both- 
ersome battery noises. 

"Spare" electrodes maintain full charge 
indefinitely on dealers shelf or in the home. 
Think of the money this battery will save 
you, giving at the same time ideal service. 
Our 6 volt unit is designed for operating the 
6 volt, % amp. tubes such as U. V. 201 -A. 

Write today for descriptive folder R -5. 

STORAGE BATTERY 

MAGNO 
Price only 

$4.00 
Exchange 
Electrode 
40c. 
Magno 

Storage Battery 
Corp. 

Aeolian Building 
New York 

HYGRADE SPECIALS 
200 ft. 7 strand No. 22 Copper aerial wire. $1.25 
Morse Eureka Test Clips. per dozen .50 
Skinderviken Transmitter Buttons .95 
No. 763 Eveready 22/2 V. Variable B. Bat.. 1.25 
No. 766 Eveready 221/0 V. Variable B. Bat.. 2.25 
No. 767 Eveready 45 V. Variable B. Battery 4.25 
2000 Ohm Murdock No. 56 Head Sets 4.49 
3000 Ohm Murdock No. 56 Head Sets 4.98 
Federal or Brandes 2200 Ohm Head Sets 6.50 
D ictograph 3000 Ohm Head Sets 6.98 
Fada or Framingham Rheostats .65 
Acme Amplifying Transformers (new type) 4.25 
Acme R. F. Transformers, Types R2 -R3-R4 4.25 
6 Volt Marko Storage Batteries 8.95 
All orders must include Parcel Post charges 

Hygrade Electrical Novelty Co., 
41 West 125th Street New York, N. Y. 

ENGRAVING MACHINES 
For 

RADIO PANELS 
And Other Radio Engraving 

ENGRAVERS & PRINTERS MACHINERY CO. 
Sag Harbor, New York 

'he pleased. Where is the limit ? The limit 
comes at the point when one interferes with 
the rights commonly agreed upon by all to 
be for the benefit of all. Since the great 
majority at present interested in this con- 
troversy are the broadcast listeners, it is 
no more than right that we should concede 
to them the only reasonable hours of the 
evening for listening in to broadcasts. These 
hours are, of course, up to ten o'clock. 
It is very seldom that one wants to listen to 
concerts of that kind after ten o'clock. So 
let us say that we give those hours up ex- 
clusively to the broadcast listener. Then 
surely the hours after ten o'clock will not 
be envied by that large majority. Let the 
"Hams" pound away and have their enjoy- 
ment in their way -we don't all like sauer- 
kraut. 

How are we to stop the "Ham" who will 
not close his transmitting set until ten 
o'clock? Enact State or Federal laws. Is 
there any other thing to enforce the rule 
of the majority? I would then suggest 
that as move No. 1, all radio clubs through- 
out the country make rules barring men 
from transmitting until after en o'clock at 
night, and that the A. R. R. L. start a move- 
ment toward enacting a law to this effect. 

It must not he overlooked that at present 
a great many of the operators seldom open 
up before ten, and possibly they do not 
know that they are interfering with anyone 
if they are on a very sharply tuned low 
wave. Most radio men whom I have met 
were very good scouts and I am sure that 
if requests were made by neighbors to shut 
down and let them listen, they would only 
be too willing to do so. 

Mr. Gernsback's blow that hits us the 
hardest is the one that says, "There is to- 
day no real purpose for the radio amateur. 
He simply regards radio as a sort of sport, 
and in many cases does not realize the great 
and wonderful utility of the art." Yes, per- 
haps, but pray tell us who of the broadcast 
class does not regard it as a sort of sport 
and after tuning in one broadcast station 
as well as possible, tune around and try 
their luck on another and more distant sta- 
tion. Every one of us does it, we've got to 
admit, and furthermore how many of us 
have ever listened through three consecutive 
broadcast schedules without tuning around 
and experimenting with our set to see if 
we couldn't get it "just a little better than 
last time ?" Why, really that's the joy of 
radio and it's the same thing exactly, but 
on a bigger scale, that the radio amateur is 
continually trying. 

Well, if 50,000 radio amateurs find great 
enjoyment in experimenting and it can be 
arranged so that they will not interfere 
with the 500,000 or more broadcast listeners, 
who in the world wants to stop them, even 
if they never did a thing for the com- 
munity in radio? Isn't that a fair request? 
Do you care what a man does with his spare 
time, as long as he is not interfering with 
anyone or harming himself ? Certainly not. 
Under these conditions why then should the 
amateur be doomed? 

But let us not stop here -let's assume 
that we can find something that the radio 
amateur can do to benefit the public and 
thereby put himself on a solid and respected 
footing in the community. 

What are some of these things, and how 
can they be accomplished? They must be 
done by organized effort under staunch and 
untiring leadership by the radio clubs in 
the towns and cities. Let us not set up a 
barrier of class distinction, which is part 
of the present trouble, the unwillingness of 
each to co- operate with the other. This 
can be traced to the periodicals of the two 
factions partly, but mainly to the insipid 
feeling of superiority of one class to an- 
other. Let's cut that out. 

A thing that amateur stations might do 
(Continued on page 1997) 
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SELECTIVITY AT LAST! 
The UNIVERNIER provides ultra fine vernier 
adjustment for ordinary Variable Condensers. 
Varimneters, Vario- Couplers, Potentiometers 
and Rheostats. 

EASY TO INSTALL 
The UNIVERNIER takes the place of the ordi- nary knob, and is applied in a few minutes xltimut disturbing the set. 

DISTINCTIVE 
The UNIVERNIERt will add to the attractive- ness of any radio set. It is an instrument of 
precision, and has that appearance. It consists 
of a well designed knob inside of which is a simple gear mechanism, so arranged that the knob rotates nearly 12 times to one revolution 
of the shaft. By pressing lightly towards the panel, it functions as an ordinary knob, thus combining vernier and coarse adjustment in a single unit. D. X. results are surprising! 
Made in two sizes; 

No. 251 for '4 inch shaft. 
No. 188 for 3/16 inch shaft. 

At your $1 00 
Dealer's postpaid 
or direct 

Special 360° finely graduated silver -plated DIAL for use with the UNIVERNIER 25 cents extra. 
Dealers and Jobbers write for Discounts. 

WALBERT MANUFACTURING CO. 
933 Wrightwood Ave. Chicago, Ill. 

UNIVERNIER 

u.. 

RHAMSTINE 
"Gold Seal" 

Amplifying Transformer 

Model 

Price 

$450 

You will be especially satisfied with the 
new "Gold Seal ", Model C. 
It stands for the accurate knowledge of 
transformer design and construction -it as- 
sures you the best both in material and 
workmanship and its handsome gold -fin- 
ished frame and coil shield will immediately 
appeal to you. 

Dealers: Write for attractive discounts. 

J. THOS. RHAMSTINE* 
2152 E. Lamed St., Detroit, Mich. 

°Maker of Radio Products 

MiUROOcK 
ckADI 

STANDARD APPARATUS SINCE 1904 
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ADJUSTABLE 
DIAPHRAGM 

Radio receiver experts have realized 
for a long time that a loud- speaker re- 
ceiver, if ¿quipped with an adjustable 
diaphragm becomes a perfect acoustic 
instrument. 

Our engineers have perfected our 
loud- speaker 'phone, and it is now be- 
ing offered to the public with the added 
feature of an adjustable and tunable 
diaphragm (patents pending). 

As will be seen from our illustration, 
the new develgpment comprises a spe- 
cially- formed pure Para rubber gasket, 
accurately made, upon which the diaph- 
ragm rests. By tightening or loosening 
the cap, the diaphragm approaches or 
recedes a desired distance toward or 
away from the pole pieces. 

So remarkable is this adjustment, and 
so wonderfully exact dues it work, that 
any sound volume or quality can be 
readily obtained. 

For instance, a given adjustment will 
bring in certain qualities of sound here- 
tofore unobtainable. It is now in your 
power to TUNE your loud- speaker in 
such a manner that, if you wish quality 
with a moderate amount of sound, you 
can readily obtain it-or if you wish 
volume, as, for instance, band concerts, 
the adjustment can be made instant- 
aneously. 

By means of this new adjusting fea 
ture, the diaphragm can be moved to or 
from the pole pieces from .006 to .025 
of an inch. 

To make the adjustment simply screw 
cap slightly backward or forward. No 
screws, no nuts, no fussing, no extra 
price) 

Here is the loud -speaker 'phone for which you 
have been waiting ! For the first time you are 
now able td buy a single 2+000 -ohm loud -speaker 
'phone that has been planned by radio and 
acoustic engineers for one purpose and one pur- 
pose only -namely, to reproduce sounds clear 
and loud through a horn. 

Used in any standard horn, it will amplify 
the weakest of sounds so that the whole family 
can hear your radio all over the house. Fur- 
nished complete with a five -foot (5 ft.) cord. 
The RICO LOUD -SPEAKER 'PHONE will 
prove a revelation to you, if you have used reg- 
ulation head receivers for loud talkers. 

TUNED Loud Sneaker 

RUBBER 
GASKE1 

PATENTS PENDING 

Phone Price List 
Parcel Post -Paid Anywhere in North America 

No. 25 Tuned Loud -Speaker Phone with cord..54.50 
No. 20 2000 ohms Double Head Set 5.00 
No. 30 3000 ohms Double Head Set 5.50 
No. 40 4000 ohms Double Head Set 9.50 
No. 10 1000 ohms Single Head Set 3.50 
No. 15 1500 ohms Single Head Set 3.25 
No. 2 1000 ohms Receiver only 2.00 
No. 3 1500 ohms Receiver only 2.25 
No. 05 5 ohms Receiver only 2.00 
No. 075 75 ohms Receiver only for Telephone 

work, not for radio 1.00 

"RICO" TUNED 
"Super-Sensitive" Phones 
This 'Phone comprises two of our Loud - 
Speaker 'Phones, described above, with our 
stock headband and cord. 
The resistance is 4,000 ohms, and is made 
especially for use with vacuum tubes. Not 
suitable for crystal outfits. 
Note particularly that this set of receivers 
has the two receivers connected in parallel, 
not in series, as is usual with other receivers. 
The parallel connection gives double the in- 
tensity ; this phone will surprise you with 
its extremely powerful volume of 
sound. No. 40, Super -Sensitive 
Double Headset, each $9.50 

INDUSTRIES 
CORPORATION 

131 Duane Street 
NEW YORK CITY 

75c 

1993 

SPECIAL OFFER 
We are so convinced that you 

will be enthusiastic about this 
phone that we make this 

Try this LOUD - SPEAKER 
'PHONE for five days, and sim- 
ply consider the money you are 
sending in to us as a deposit. If, 
at the end of five days, you are 
not convinced that it is the best 
loud -talker 'phone you have ever 
seen or heard, return it to us and 
your money will be promptly re- 
funded. 

SEND NO 
MONEY 

RICO Phones achieve remark- 
able results, due to the three 
poles. The only fines that have 
return circuit through the dia- 
phragms, with the magnetic pole 
in the mathematical center of the 
diaphragm. 

USE COUPON BELOW 
Note: The RICO Tuned Loud - 

Speaker No. 25 'Phone must be 
used in connection with a 1- or 
2 -stage amplifier or more. 

Just write us and tell us that 
you wish one or more (choose 
any type) of these phones, and 
we shall rush the order to you at 
ance. Pay your postman the 
price of the phone and then test 
it out at our expense. 

YOUR PHONOGRAPH 
A LOUD TALKER 

This adapter fits Columbia. Victor, and Sonora phenesraohs. Is 
made entirely el pure rubber. with brass tube insert. 

Fits any telephone receiver, as well as our LOUD- 
SPEAKER Phone. r 

No. 131 "RICO" Phonodapter, each, prepaid 75c 

Mail your order at once, if your 
dealer can not suply you. In- 
sist upon RICO Tri -pole. 
There is a very good reason 
why you should use RICO 
'phones, and that is they are 
different- not'merely Phones. 
but 

Phones built for Radio 
purposes. 

California, Washington and Oregon Distributors: Western Agencies, Inc. 
711 Mission St San Francisco, Cal. 

Rubber Head Band 

Rico No. 20, 2000 ohm Double 
Head Set with pure rubber cover- 
ing. Now $5.00 

Rico No. 30, 3000 ohm Double 
Head Set with pure rubber cover- 
ing. Now $5.50 

" 

r-------SEND NO MONEY---------1 

1 

1 

1 

I 

C O U P O N R.N. 5 

Radio Industries Corporation, 
131 Duane Street, New York 

Gentlemen: 
Please send me prepaid 

for which I will pay the postman the amount advertised In these paan 
{NOTE. "Phonodapters," due to the very low price, cannot be sent C.O.D.) 

If within five days I do not find the phones all you claim for them. of if 
for any reason 1 am not satisfied, I may return same to you In good condition 
and you will refund the full purchase price. 

NAME 

STREET AND NO. 

CITY STATE 
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BUILD YOUR SET WITH BARAWIK 
PLATE CIRCUIT "B" BATTERIES 

You can make real savings 
on thew batteries. Don't 

more. We guarantee 
a" señE tY em to equal any on the 

225 amoosVeae market regardless of price. 
Weep A Absolutely uniform. Extra 

long life. 
T180 Signal Corps type. 

small else, 15 cells, 22y volts. Each .95e 
T184 Variable Large Navy size, 6%xix3 inchls 
5 taps, giving range from 16% to 22% volts in 
114 volt steps. Each $1.80 
7188 - Combination Tapped 45 volts 30 cell, 
13x4x3 battery. Tapped to give 45, 22%, 21, 
19 %, 18 and 16% volts. Handles both de- 
tector and amplifier tubes. Each $3.55 

HOMECHARGER 
BATTERY CHARGING RECTIFIER 

Charge your battery at home over 
night for a few cents. Simply con- 
nect to any 110 volt 80 cycle light 
socket, turn on current and rectifier 

ces the rest automatically. Will 
work for years with- 
out attention. Simple 
connections. Gives a 
tapering c h a r g e which batteries 
should have. You 
an make It pay a 
profit charging youe 
friends' auto bat- 
teries. Long connect- 
ing corda with pair 
of battery clips. 

Prins are Transportation Paid. 
01 For it voit battery $13.95 

T203 For 12 volt battery 13.95 

STORAGE "A" BATTERY 
A very high grade ba 
tery mad y 
for radio service. Guar- 
anteed for three years. 
Properly cared for will 
give many more years 
of service for filament 
lighting. Made of best 
new materials. Full 
capacity. The beet bat- 
tery buy on the market. 
Try one of these bat- 
teries on your set for 10 
days. If at the end of 
that time you are not 
fully satisfied with the battery return 
we will refund the purchase price. 
7194 6 volt, 40 ampere size. Each .... 810.00 
7196 fi volt, 80 ampere size. Each.... 12.50 

BATTERY CLiPS 
7198 Two for 28e 
Clip onto storage battery 
terminals, lead coated. 

Make positive non -corrosive contact at all 
times. 

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES 
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 

FAST SERVICE -TRY US AND BE CONVINCED 
THIS GUARANTEE PROTECTS YOU -Examine the goods we ship you They must suit you in every respect.. If you are not satisfied with your purchase return the goods at once and we will refund the price you paid. 

AGENT -DEALERS WANTED 
We want A9aet- Dealers in every legality to handle our line of goods. 

Our Proposition Means Money to You 
Our prices save you money. The quality of our goods insures satisfied cus- tomers. Our service will help you do a large business on a small investment. 

SEND FOR OUR CATALOG 
We have selected a line of goods -both completed sets and parts to assemble . sets -that will - enable you to supply every demand and make money. You can make a good income on 'our proposition with a very small investment. Our catalog shows the merchandise you should handle, gives much radio in- formation and will help you establish a successful business. Enclose 10c for the catalog. Tell us what you can and want to do, and how much you can in- vest. We'll do the rest. 

For the Person Who Makes His Own Set 
Our catalog is interesting and valuable. Even if you are not interested in radio as a business you will find many interesting things in this catalog and you will save money buying your supplies from us. 

it and 

WIRE CONNECTING CLIPS 
S Per dozen ck- 
Small connecting dlpa for quick- - 1aPii7 
ly fastening lads onto binding 
pats, etc. Handy and useful. 
Every radlolst should have at least a dozen. 

PORCELAIN BASE SWITCHES 
Fine white porcelain 
bases. Copper contacts 
and blades. Can be used as antenna 
switches. 
T385 Single Pole 
Single Throw. 
Each 20e 

T387 Single Pole Double Throw. Each 32e 
T384 Double Pole Double Throw. Each 50e 

FI NT CONTROL RHEOSTATS 
Creslsy -Wound on vulcanized 
fiber. Adjustable to any panel. 
Complete lth knob. with 

45a 
Best grade. High heat restating 
hase. Diem. 2% in. cap 1% 
amp. Resist. 6 ohms. 1% in. 
knob with pointer. 75c value. 
T132 Eaeh 45e 

POTENTIOMETER 
Same style as above rheostat. Gives fine "B'- 
battery adjustment, Resistance 200 or 300 ohms 

Fd191ki age 

VERNIER RHEOSTAT 
:Gives exceedingly fine control 
et A" battery current. A ne- 
cessity for best receiving results. 
T135 Each 89e 

QUICK 
RHEOSTAT 

Gives very fine control of cur- 
rent and can be switched on or 
off instantly at any desired 
polo Each $1.19 

Porcelain Base Rheostat for 
table mounting. Resist. 10 
ohms. 
T 138 Each 79e 

VACUUM TUBES 
Standard Brands -Cunningham Rs- 
dietrsa Every ene guaranteed 
new and perfect. We will ship 
brand in stock unless you specify 
otherwise. 
T105 Detector, ÚV200 C300 Ea.$4.3$ 
TI10 Amplifier, UV201 C301 Ea. 5.85 
7118 5 Watt Transmitter 7.20 
7107 WD11 1% v. Ftl. Each 
T108 WD11 Socket. Each 49e 
T109 WDII Adapter. Each 48e 

allEMEZED FOUR -iN- 
ONE 

g, SCREW- 
DRIVER 

T974 Euh 55e 
Especially súltable for radio work. Will han- 
dle soy size screw coal. Smaller driven 
neat inside larger one and are hell in place 
with screw cap. Made of steel, nickel an- 
ished. Every radio builder can use several 
of these handy tools. 

UM TUBE SOCKETS 
Our Special Socket. A won- 
derful value. Moulded entire- 
ly of brawn bakellte. Four 
binding post connections. 
Right angled contact springs. 
Tí40 Each 39e 

PORCELAIN RASE AND 
TUBE 

T144 Crssley for either panel 
or table mounting 36e 

High Grade combination type 
for panel or table mounting. 
Metal tube. High insulation 
base. One of the best sockets 
made. 
T146 Each 45e 

TWO AND THREE GANG SOCKETS 
These sockets 

_ nil it cuy to 'r. b u i l d detector a n d amplifier 
-0 unite and make 

e neat, compact 
workmanlike job. Perfectly made of high 
grade materials. Quickly mounted on panel 
nr base. 
T147 Two -gang socket $1.05 
T149 Three -gang socket 1.4$ 

FIXED CONDENSERS 
Moulded cases. nickeled 
binding pats. 
T804 Each - 48e 

CARBON PRESSURE VERNIER 
RHEOSTAT 
Current regulation 1s ob- 

i "' tailed by changing of pres- 
sure on ca bon. This par - 
mlts oL Infinitely fine arfa- 
then of current. Very durable. 
Resistance 15 ohms. Capacity 
2 y amperes. 
7131 Each $1.65 

RADIO TUBES 
Tubes for winding tolls. Strong solid material, 
with smooth clean surface. 
T950 Diameter 3 inches, per foot 20e 
T951 Diameter 3% inchhes, per foot 25e 
T952 Diameter 4 inches, per foot 30e 

MURDOCK LOUD SPEAKER 
T610 Each. complete $4.78 

This speaker gives excellent results 
and is actually superior In quality and 
volume of tone to mans others selling at 
several times the price. You will be 
pleased with it. One of the best radio 
values ever offered. Black moulded base. 
Reproducing unit directly attached to 
aluminum sound chamber. Fibre ampli- 
fying horn. Five foot, connecting cord 
included. 

MAGNAVOX LOUD SPEAKER 
T612 Each $32.50 
Model 111 genuine Magnavox. 

WORKRiTE JR. LOUD SPEAKER 
7614 Each $10.80 

VARIABLE GRID LEAK 
Pencil mark type. Resistance 
may be varied exactly as 
needed. TI60 Each 19e 

GRID CONDENSER 
T162 Mounting holes spaced 
to lit lugs of above leak. Can. 
.00025 MF. 14e 
T163 Saone as 162 but higher 
grade. Enclosed in metal 
case. 39a 

PHONE AND GRID CONDENSERS 
A compact style of con- 
denser that Is very satisfac- 
tory. Conducting sheets and dielectric are wound on fiber strip with eye- 

lets for mounting and connections. Each 12e 
T170 Phone Condenser .001 Mfd. 
7172 Phone Bridging Condenser .0005 Mfd. 
T174 Grid Condenser .00025 Mfd. 
7176 Grid Condenser .00025 with pencil 

mark leak. Each , 2441 

TUBULAR GRID LEAKS AND CON- DENSERS- MOUNTED STYLE 
Very convenient. Permits 
quick change of leak or 
condensers of varying ca- pacities. 
Grid Leaks Pries 
Each 49e 

Resistance 
T850 5 Meg. 7855 
7851 1 Meg. 7857 
T853 - 1 5 Meg. 7859 

71;;;MMaC 

Resistance 
2 Meg. 
3 Meg. 
5 Meg. 

GRID AND PLATE CONDENSERS 
Pries, eaek 55e 
T830 .000025 Mfd. Correct for Myers Tubes. 
7832 .0001 Mfd. For special circuits. 
7834 .00025 Mfd. For U.V.'201 and Cun. 301 
T836 .0005 Mfd, For U.V.200 and Con. 300 

MOUNTINGS 
Bakelite base. Spring clip contact. 
T840 Single mounting. Each 32e 
T842 Double mounting. Each 57e 
7844 Triple mounting. Rach 76e 

"HONEYCOMB" COILS 
Carefully made-fine looking 
coil. Highest efficiency. 
Low distributed capacity ef- 
fect, low rnlstance -high self 
inductance. Very firm im- 
pregnation. Range given is 
in meten when varied with 

.001 variable condenser. Mounted coils have 
standard plug mountings. 

Art Not Art Price 
Turns Range No. Dtntl. No. Mold. 

25 120- 250 T301 $0.39 7320 $0.69 
35 175- 450 7302 -42 7322 .96 
50 240- 720 7303 .49 T323 1.04 
75 390- 910 7304 .54 T324 1.06 

100 500- 1450 7305 ,58 T325 1.13 
150 600- 2000 7306 .63 7326 1.17 
300 900 - 2500 7307 .72 T927 1.26 
250 1200 - 3500 7308 .78 T328 1.35 
300 1500- 4500 7309 ..82 7329 1.36 
400 2000 - 5000 7310 .97 7330 1.57 
500 2800- 6100 7311 1.12 7331 1.63 
600 4000 -10000 T312 1.27 7332 1.78 
750 5000-12000 T313 1.43 7333 1.93 

1000 7900 -15000 7314 1.70 7334 2.28 
1250 9750 -19500 7315 1.92 T335 2.49 
1500 14500 -26500 T3(6 2.18 T336 2.85 

COIL MOUNTINGS 
1340 Three -coil mount- 
ing $3.95 
T341 Two -coil mount- 
ing $2.95 
High grade fine looking 
mountings. Poll shed black composition. 
Center receptacle sta- 
tionary, two outer ones 

knobs. Takes any standard adjusted by 
mounted coil. 

COIL PLUGS 
Made of moulded bakelite. Fite 
any standard plug. Mounts any 
standard honeycomb coli. 
T344 Each 50e 

STANDARD 
RADIO FREQUENCY AMPLIFYING 

TRANSFORMER 
T995 Very special $3.25 This transformer will get the 
long distance stations loud and 
clear. Permits of easy share 
tuning. Helps cut out static 
and interference. Makes year 
set sensitive enough to use a 
loop aerial. Enclosed in metal 

e affording perfect shield - 
ng. Suitable for panel or basa 

mounting. Because of its spe- 
cial design can be mounted le 

any Y. T. socket. Works with any style of 
tuner. Wave ranges 150 to 550 meters. Wir- 
ing diagrams. included. 

OUR SPECIAL AUDIO FREQUENCY 
AMPLIFYING TRANSFORMERS 

As high as three stages can 
he used without howling due 
to proper Impedence ratio, 
minimum distributed ca- 
pacity, low core losses and 
proper insulation. Mount- 
ed style has bakelite panel 
with binding post conoce- 
tioue. Unmounted has core 
and coils assembled with two holes in core 
for fastening to apparatus. 
T234 10 to 1 Mounted. Each $3.48 
T235 10 to 1 Unmounted. Each LOS 
T236 3 to 1 Mounted. Each 3.40 
T237 :1 to I Unmounted. Each 2 85 

THORDARSON AUDIO FREQUENCY 
AMPLIFYING TRANSFORMER 

An especially high grade 
transformer with correct char- 
acteristics for Cunningham, 
Redlotron or A. P. Tubes. 
Wonderful results without 
distortion on one. two or 
three steps. Low distributed 
capacity. Fully mounted bake - 
lite panel. 
T232 3 to 1 Ratio. Ea.$3.60 
T233 t to I Ratio. Ea. 4.10 

RADIO CORPORATION 
TRANSFORMERS 

Audio Frequency Amplifying Transformar. 
Especially designed for Radiotron tubas. 9 to 
t winding ratio. 
T712 Each $6.40 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMERS 

Range 200 to 5000 meters. For long dis- 
tance reception. 
T714 Each $5.95 

OUR COMPETITOR AUDIO 
FREQUENCY AMPLIFYING 

TRANSFORMERS 
While these are very low 
priced transformers, neverthe- 
less they will give excellent 
results. They are carefully 
designed and carefully made. 
Quantity production and small 
profita make the low price 
possible. They will equal In 
results many transformers 
selling at much higher 

Theicee. 238 Unmounted, with wire lade $2.00 
T239 Mounted, with binding post con- 

nections, completely shlelded 92. 75 

BARAWIK SPECIAL PANEL 
MOUNTING VARIABLE 

CONDENSERS 
7812 43 plate .001 Mfd. $2.29 
7813 21 plate .0005 Mfd. 1.80 
T814 11 plate .0002.5 Mfd. 1.32 
71115 3 plate Vernier , 1.05 
These are especially high grads 
condensers and we guarantee 
them to be mechanically and 
electrically perfect. Fine pol- 
ished end plates of heavy 
bakelite. Shafts yes inch diam- eter. Sturdy, heavy aluminum alloy plates perfectly spaced to insure smooth, even rail - 

able capacity. Our low prices save you money. 
These condensers are of the very best make 
and are not to be compared with many In- 
ferior cheap condensers offered. We guarantee 
them to please you or your money back. 

COMBINATION VERNIER VARI- 
ABLE CONDENSERS 

T824 23 plate .0005 Mfd. with 
dial and knobs. Price.... $3.25 
T826 43 plate 001 Mfd. with 
dial and knobs. Price.... $3.95 
The latest Improvement in con- 
densers consists of regular va- 
riable condenser controlled by 
large knob and dial mounted 
with three plate vernier condenser, which 
is controlled by separate knob mounted above 
knob on dial. This arrangement permits of 
very fine tuning. Compact convenient mount- 
ing on panel. High grade design and con- 
struction. Finely finished. 

ENCLOSED VARIABLE 
CONDENSERS 

One of the beet made con- 
densers. Rigid, accurately 
spaced aluminum plates. For- 
mica ends. Engraved scale. 
Knob and pointer. Clear 
transparent axe. 
T806 43 plate out Mfd. $3.95 
Tees 21 plate .0005 Mfd. $3.25 

PANEL MOUNTING COIL PLUGS 
Take any standard mounted coils. Made of 
moulded bakelite, mounted on brackets. 
T345 Stationary. Each 89e 
T346 Movable with anti -capacity handle. 

Each $1.10 

KNOCKED DOWN VARIABLE 
CONDENSERS 

You can save money by assembling your own 
condensers. Formica top and bass. Com- 
plete with all parts not assembled. Go to- 
gether easily and perfectly. Panal moulding 
type. 
7820 41 Plate .001 Mfd $1,95 
T821 21 Plate .0005 Mfd. 1.80 

THE BARAWIK CO. 'Chimp's OrIg 
Radio Supply Neese 
Beware of Imitators 

102 South 
Canal Street CHICAGO, ILL. 
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RADIO GOODS - -- DEPENDABLE QUALITY - -- LOWEST 

ARLINGTON RECEIVING TRANS- 
FORMER 

Will tune in all stations up to 3.500 meters. 
Very eMcient on short waves and for radio- 
phone reception. Used with our Detector Two 
Step Amplifier it produces very excellent re- 
sults. Also does. good wort: with crystal de- 
tector. Silk covered windings on formica 
tubes. Very line mahogany finish wood work. 
Base size 6x18 inches. Slider controls pri- 
mary, 12 taint switch on secondary. Can be 
tuned very close. Brass metal parts nickel 
finish. A wonderful value at our price. 
T720 Price $6.39 

TUNING COiL 
Range up to 950 me- 
ters. Wound with bare 
copper wire, machine 
spaced. Ends of ma- 
hogany finished hard 
wood. Two easy sliding contacta on polished 
brass rods, four binding posts. Substantial. 
efficient. attractive. Length, 8% in. 
T722 Price $2.45 

VARiOMETER 
T410- Completely assem- 

bled, price $2.69 
erfect in design and 
etruetion. Accurate 

cal forms of genuine 
lid mahogany. Correct 

nductive ratios. Solid 
Iced windings. Positive 
tacts. Highest eM- 

ency. A real bargain. 
411 -Net assembled am 

wound but all parts min- 
Plate except wire, includ- 
ing winding ferns, $1.4$ 

VARIO- COUPLER 
7415 Price, completely 

assembled S2.46 
With this loose coupler 
and two variometers, to- 
gether with the necessary 
other parts, a highly effi- 
cient tuning set can be 
made. Easily mounted on 
panel. No base included. 
Primary winding on for - 
mite tube. Inductively 
coupled for ISO to 600 meters. Multiple taps permit fine tuning. 
T416 Not assembled nor wound but all parts 
complete except wire. Price Si.lu 
T417 Rotor ball only. Each 29e 
T408 Bakelite stator tube only. Each 35e 

MOULDED VARIOMETER 
Polished black 
moulded rotor and 
stator forma. Maxi- 
mum inductance with 
greatest efficiency and 
minimum distributed 
capacity. A high grade 
durable instrument 
that will make up 
into a set you will 
be proud of and will 
get the rest results. 
Wave to 606 meters. 4% in, square, 1% 

length 
in.l tick. 

T412 Price including mounting brackets $3.48 

MOULDED VARIO- COUPLER 
This coupler is designed to 
work with the above vari- 
ometer. The stator and 
rotor forms are of polished 
black moulded composition. 
Primary has seven tap: to 
enable finest tuning. Wave 
length range 180 to 850 
meter.. Fitted with panel mounting bracket. 
T419 Price $3.48 

IMPROVED 180° VARIO- COUPLER 
T418 Price $2.89 
Our price shows you a 
big saving. An instru- 
ment of highest quality. 
The most efficient type of 
coupler. Insures sharper 
tuning and louder sig- 
nals. Primary and sec- 
ondary wound on genuine 
bakelite tubes. Secon- 
dary connections through 

soldered flexible cables eliminates contact noises. 
Primary has 7 tapa. Can be panel or table 
mounted. Range 180 to 650 meters. 

BRASS ROD 
Supplied only in 8 inch lengths. 
T961 Threaded 6 -35, per 8 inch length,,. G 
T963 Threaded 8 -32, per 8 Inch length 10e 
T965 Solid 3 -16 inch. per 8 inch length 10e 
T967 Solid 'rá Inch, per 8 inch length 12e 

TINNED COPPER WIRE 
Size 14 tinned copper wire. For wiring sets. 
Best size for neat job and proper results. 
T969 Ten feet for 12e 

CHOKE COILS AND RESISTANCES 
Fer Super Regenerative Circuit 

T355 100 Millihenrie Iron core choke coil. 
Each $1.20 
T354 10 M1llthenrte Open core choke coll. 
Each 
T357 12.000 ohm Non -Inductive wire -wound 
resistance. Each $1.58 
T356 12.000 ohm Moulded resistance. Ea. 45e 
T358 5 Millihenrie Open core choke coil. 
Each 92e 
T359 1 Henrie Iron core. choke coil. Ea. $1.20 

PRESERVE THESE PAGES- (RDER FROM THEM AND SAVE MONEY 
FAST SERVICE -TRY US AND BE CONVINCED 

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 
OUR GUARANTEE PROTECTS YOU -We handle only the best goods, direfully tested and checked by expert radie engineers. You are assured of getting guaranteed apparatus that will give superior results. And while our goods are best, our prints are lowest. Our goods equal er surpass the claims we make fer Mem. We do net attempt to deceive or mislead. Our repu- tation for fair dealing is our most valued asset. 

HOW TO 
Price of items 
Draft fo 

ORDER -Write your Order plainly, state Article Number, Description and 
wanted. Seed Pestol9ee er Express Mosey Order Certified Check or Bank f Order. Prompt Shipment is assured when these directions are followed. 

BARAWIK QUALITY HEADSETS 
These headsets hare proven on rigid tests to be one of the 

very best on the market. The tone quality Is excellent with 
an unusual volume. Skilled workmen ma'.e them from only the 
best selected materials. The receiver rases are fine polished 
finish with polished black ear pieces. Fabric covered head 
band comfortably and quickly fitted to the head. Supplied with 
5 -foot cord. These sets were designed to sell for much higher 
prices than we ask. and at our price are a wonderful bargain. 
We guarantee that you will he pleased with them and agree 
that they are the lost value by far yet offered. It they don't s - you we will cheerfuIly return your money. 

- 1, /0- 2000 ohm $3.75 
HER STANDARD BRAND HEADSETS 

1151 Mures .8, 2000 ohm $4.20 7754 Baldwin Type C with universal jack 775-2- Murdock 56. 3000 ohm 4.95 plug $12.00 1764 Frost. 2000 shin 4.20 T755 Baldwin Type C unit with cord.. 5.50 T766 Frost, :3000 ohm 4.85 1756 Bed -Head, 3000 ohm 5.78 1758 Western Electric, 2200. ohm 9.50 7768 Brandes, 2000 ohm 6.90 

TWO -WAY ROUND PLUG 
T397 Each 98e 
Takes two pairs of head 
set terminals. Quick easy 
connections. Polished 
round barrel. Fits any standard jack. 

ENCLOSED DETECTOR 
One of the finest crystal 
detectors on the market. 
Supersensitire galena crys- 
tal enclosed in heavy glass 
shield. Quick. positive ad- 
justment. Brass parts poi - 
shed nickel flnlsh. 
730 Rach $1.18 

GALENA DETECTOR 
Easy fine adjustment. Crys- 
tal mounted in cup. Mould- 
ed base and knob. Brass 
parts polished nickel finish. 
An unequaled value. 
1732 Each 59e 

DETECTOR CRYSTALS CARE- 
FULLY TESTED 

7736 Galena, Arlington tested. per piece. 19e T738 Silicon, Arlin can tested, per piece. 19e T735 Tested, Galena, per piece 9e 7737 Tested, Silicon, per piece 9e 

DETECTOR PARTS 
. 1725 Price set: 32e All metal Darin for 

cry-stal detector. No 
base Included. Easily 
aasemblcd. Polished 
nickel finish. 

BAKELITE DIAL AND KNOB 
Moulded of genuine bakelite. polished 
black finish. Fluted knob. Fine engraved scale with sharp clear 
raduations and figures in contrast - 
ng white enamel. This is the 
nest quality dial and knob in 

a very attractive pattern. Two 
Inch cannot be supplied for 34 inch 
shaft. 

2 In. Diem. for 3 -18 in. shaft. Ea..36e 
3 in. Dlam. for 3 -18 in. shaft. Ea..36e 
3 in. Diem. for !4 tn. shaft. Ea....36e 
4 in. Diem. for '% in. shaft. Ea....45e 

T915 
1902 
T903 
T916 

ONE -PIECE DIAL AND KNOB 
Moulded in one piece of 
polished black composition 
with clean plain engraved 
scale and numerals in con- 
trasting white enamel. Ribbed 
knob to fit the hand. An 
attractive neat pattern. 

7900 2'4 in. Diem. for 3 -16 in. shaft. Ea.19e 
7901 3i4 in. Diem. for % In. shaft. Ea..19e 1904 3 In. Diem. for 3 -16 In. siraft. Ea..2Se 
T905 3 ln. Diem. for !4 In. shaft. Ea....25e 
7906 4 in. Dian. for :3 -16 in. shaft. Ea..35e 
7907 4 in. Dim. for 4 in. shaft Ea...35e 

ROSIN CORE SOLDER 
1958 Per coil Pte 
Self fluxing. Especially designed for soldering electrical connections. Fine for use with 
above electric Iron. Cott will last a long time. 

TINOL 
T959 Per tube I9e 
With this preparation you can solder your connection with the heat 

of a match. Works fast. Makes a perfect electrical and nrechenlcel joint. Pelf fluxing. 

LONG NOSE PLIERS 
7970 frice ...$1.10 
The handiest a Eger radia work. St 

piladere 

of fine hardened steel. 
Length 5 inches. 

DIAGONAL JAW ERS 
1972 Price $ 1.05 
For One electrical work. 
Made of hardened steel. 
Length 5 inches. 

RADiO JACKS AND PLUGS 
Finest grade jacks. 

Immured d e s i g n. 
Best materials. Phos- 
phor bronze springs. 
Silver contact [oints. Nickel finish. Morat on panels % to % in. thick. 

T390 Open circuit. Each - 43e 

Jae" ' 1391 Closed circuit. Each 49e 

Only 
7392 Two circuit. Each 60e 
7393 Mingle circuit filament cont69e 
7394 TWO circuit filament coot 85e 

T395 Plug. Large space with set screws for 
attaching cord. Each 491 

COMPETITOR JACK AND PLUG 
Well made. durable, smooth working. Inter- 
changeable with any standard Jacks and Plugs 
Solder connections. Nickel finished metal 
harts. 
T387 Open circuit jack. Each . 27e 
T388 Two circuit jack. Each 35e 
T389 Standard plug. Each 35e 

BINDING POSTS 
Besse, polished nickel finish. 
Washer and 6 -32 in. screw 
extending 44 In. 
7370 Large size -barrel and 
knob F. in. long, dozen ..85e 
1372 Smaller size - barrel 
and knob 9 -16 in. long. 
duren. 70e 
T374 Large size with com- 
position knob, dozen 50e 
T376 Large size with hole 

for phone tip or wire, dozen 80e 
T378 Small size with hole for phone tip or 
wire, dozen 35e 

SWITCH CONTACT POINTS 
Brass polished nickel finish. All have 
% tn. long size 6 -32 screws and two nota. 
All prices the same. 
Demo 18e Hundred $1.05 

- Order by Article Number. 
7360 Head, %. in.; Diam. b. in. High 
1362 Head, 3 -16 In.; niant. % in. Bich 
7363 Head. 3 -16 in.; Diem. l -16 in.Hlgh 

Solder Lugs te Fit Contact Points 
Alan for connecting wires to bind- 
ing Plinio. etc. 
1365 Dozen 12e - Hundred 60e 

SWITCH LEVERS 
Moulded composition knob. 
Exposed metal parts polished 
nickel finish. Fitted with panel 
bushing, spring and two set 
nuts. A high grade switch. 
T382 1% in. Radias 19e Ea. it 7381 134 in. Radius Dez. 
1380 1 in. Radium $1.95 

SWITCH LEVER STOP 
Brass. polished nickel finish. 

T388 -Dozen 18e. Hundred $1.05 

INDUCTANCE SWITCH, WITH 
KNOB AND DIAL 

Mounts switch point 
and contact lever be- 
hind panel. Enables you 
to build neat attractive 

t. Only one lisle need- 
ed to mount on panel. 
15 switch points, any 
number of which may 

be used. Dial indicates position of lever. Smooth 
wiping contacts. Attractive tapered knob. 
T285 Price including knob and dial... .$1.80 

OUTDOOR LIGHTNING ARRESTER 
T980 Price $1.68 
Protect your instruments 
with this lightning arrester. 
You cannot afford not to. 
Weatherproof porcelain case. 
Air gap type. Permanent. 
Durable. The most practical 
quality arrester obtainable. 
Underwriters approved. 

THE BARAWIK CO. Chingo s Original 
Radio Supply House 
Beware of Imitators 

102 South 
Canal Street 

CABINETS 
Fine looking cabinets 
solidly built. Slade 
of genuine solid ma- 
hogany in elegant 
hand rubbed finish. 
You will be proud of 
your set mounted in 
one of these cabinets. 
Hinged cops. Front rabbeted 
Panels not included. Prices 
[inn paid. 

PRICES 

to take panels. 
are transporta- 

Panel Inside Dimensions ï. Art. Price 
Size No. Each 

High I Wide I Dew 
Ox 7" 534" 61" 7" 7420 $2.48 
8x10 1/4" 535" 10 " 7" 7422 2.75 
8714" 534" 1334" 7" T424 3.30 
7014" 635" 13'1" 7" 7423 3.60 
7x13" 634" 171" 7" 7426 3.90 
7x21" 61" 2034" 7° 7425 4.20 
0014 -' 8 1/4" 131/4" 10" 7428 3.10 

12x11" 1134" 131" 10" 7430 4.40 
12x21" 1134" 2035" 10" 1432 5.25 

RADIO "BAKELITE" PANELS 
Notice our very low prices on his fine quality 
material. We supply genuine Bakelite. Con - 
deustte t'eleron or Formica, a 1 of which are 
materials with practically ldentcal mechanical, 
chemical and electrical properties. Machines 
well without dripping. Won't warp. Water- 
proof. Highest mechanical and dielectric 
strength. attractive natural polished black 
finish which can be sanded and oiled for extra 
fine work. 

Panel 
Size 

Inches 
lix7 
6x1035 
Salt 
7:14 
7x18 
7x21 
9x14 

12:14 
12x21 

S4" thick 3 -16" thicklu.4" thick 
Art Art Art 
No. Price No. Price No. Price 
T450 $0.50 7460 $0.75 1470 $0.98 
T451 .75 T461 1.11 1470 1.47 
1452 1.05 T462 1.55 1472 2.05 
T458 1.20 T468 I.8u T478 2.40 
T153 1.55 T403 2.30 1473 3.10 
1457 L78 T467 2.05 1477 3.60 
T454 1.60 T464 2.30 T474 3.10 
1455 2.10 1465 3.10 1475 4.15 
P456 3.15 7466 4.65 T476 6.20 

ETCHED METAL NAME PLATES 
aule of brass. Sitter plated 

characters and border on 
black background. All platers 
are 1 inch long and % inch 

wide. except 'INCREASE CURRENT" 
which are quarter circle I.% inch over all. and "ON" "OFF" which are % inch long. At- 
taching holes pierced. 
T503 Per Doren 35e 
Not lesa than one dozen assorted sold. Speedy walking wanted as follows: 
Plate Varlemeter Secondary Aerial 
Grid Varlemeter Primary Ground 
Vacuum Tickler Phones 
Primary Condenser Load e Cell Input 
Secondary Condenser Coupling Output 
Ineroase Current Parallel On 

(te right) Series Off 
I Current Detector I st Step 

(to left) A Battery 2nd Step 
B Battery 3rd Step 

(Blank -takes pencil er pen marks.) 

ELECTRIC SOLDERING IRON 

ume 

T957 Price $5.75 Especially adapted to radio work. Will enable 
suo to tin neat clean worn quickly. Simply at- 
tach to any light socket t10 -120 volts. Com- 
plete with six foot cord and attar/ling plug. 
Itenewabie solder point. Will lest a lifetime 
for ordinary- home or light shop work. A 
wonderful value at the price. 

MAGNET WIRE 
Ingulaled coppet wire. Best quality even 
drawn wire, one piece to a spool. Prices 
quoted are for 8 oz. spools. 
Double CnaLae Enameled Green 

Covered Insulation Silk Covered 
Number T990 Number 1992 Number 7991 
Gauge Price Gauge Price (huge Price 

18 50e 20 45e 20 $0.78 
60e 22 55e 22 .90 
75e 24 SIe 24 - 1.05 

24 85e 26 65e 28 1.18 
26 95e 30 70e 30 1.70 
28 $1.15 32 79e 32 - 2.05 
30 1.65136 98e 38 2.75 

STRANDED ANTENNA WIRE 
Cabled of One copper strands. Very flexible. 
High tensile strength. Rest for serials 
1248 -100 ft. roil 72e 7249 -300 ft coil $3 20 

SPAGHETTI 
For covering connecting wires In seta. . For 
size 12 and 14 wires. 
T955- Finest quality braided and saturated 
with best batred lustrous transparent insulat- 
ing vanish, 3 feet for 20e 
T956 -Hest quality braid and covered with 
black insulating compound. 3 feet for I Sc 

ANTENNA INSULATORS 
T260 S I z e 173%. 
Two for 171 
T267 Size 2%z3'.. 
Two for 58e 
T264 Size I1/2x4. 
Two for 80e 
7266 Size 13x1O't4. 
Two for ....- .$1.35 

20 

7,60 .7262 T264.6 

SOLiD BARE COPPER WIRE 
Solid bare copper wire for aerials, leads or 
wiring instruments. 

Solid Bate Copper Wire, size 14 
7240 -100 ft. coil 45e 1242 -500 ft. coil $2.15 

Solid Bare Copper Wire, size 12 
7244 -100 ft. coil 61e T245 -500 ft. coil $2.75 
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THE BIGGEST SUCCESS IN RADIO: 

50c EACH CONSOLIDATED RADIO CALL 1300K CO'S. SOc 
PATTERNS and DIAGRAMS 

Complete Patterns, Diagrams and Instructions 
How to Make Your Own 

SHORT WAVE REGENERATIVE 

RADIOPHONE SET 

One of the foremost Radio engineers constructed this set for us : it's 
simple to follow our patterns and assemble the parts comprising this set 
with which spark, C. W. signals and Radiotelephony may be received. 
We don't only give you pictures of how the apparatus looks, but each 
pattern is full size and 'printed on heavy blue print paper. Only stand- 
ard parts are used. 

I PATTERN No. 1 I 

Consisting of a Five -Page Illustrated Direction Pamphlet, size 8%x111,6 

inches, One Blue-Print pattern. size 16x22 inches and One Blue -Print 
pattern, size 17 %x22 inches. all contained in a heavy Two-Color printed 
Envelope, 9x11 inches 

SENT POST -PAID 

DETECTOR and AMPLIFIER 

RADIO UNITS 

You can build this detector and the amplifier units anywhere in your 
house; no machine shop is needed. When built they may be used with 
any type of Regenerative Receiver or short wave set, with which spark, 
C. W. Signals and Radiotelephony may be received. We've tested these 
patterns by actually building the outfit -they're perfect! Only standard 
parte are used in making the outfit. 

I PATTERN No. 2 

Consisting of a Four -Page Illustrated Direction Pamphlet, size 8'4x11% 
inches. One Blue -Print pattern, size 16x18 inches. and One Blue -Print 
pattern. size 13%x16 inches, all contained in heavy. Two-Color Printed 
Envelope, size 9x12 inches. 

SENT POST -PAID 

RADIOPHONE CRYSTAL SET 

50c 
We designed these patterns especially for those who are without 

technical knowledge but who are sufficiently abreast of the times to de- 

sire a radio receiving set in their homes. An instruction pamphlet 
comes along with the blue prints and al( you have to do is follow the 
simple instructions. This radio set can be tuned in from stations within 
30 miles. Standard materials only are used. 

I PATTERN No. 3 
1 

Consisting of 4 -page illustrated Direction pamphlet, size 8'/x11% inches, 
one Blue -Print pattern size 16x22 inches. All contained in two -color 
printed envelope, 9x12 inches. 

SENT POST -PAID 

I RADIO FORMULAE 
AND DIAGRAMS 

Usefulness! 

Economy! 

Pleasure! 

50c 
With this packet of radio knowledge you need never worry about 

schematic wiring diagrams. measurements and radio tables. All for- 
mulas and diagrams are printed on heavy paper in black and blue; and 

contained in two -color printed envelope. 9x12 inches. 
SENT POST -PAID 

ALL ABOUT AERIALS 
12 Diagrams How to Construct and Erect 

All Types of Aerials 

RECEPTION 

and 

TRANSMISSION 

ALL FOR 

50c 
THESE ARE DIAGRAMS THAT EVERYONE with a radio set 

wants and needs. These blue prints were made after practical erection 
of each aerial, and point out to you how simple it is to erect not only 
the proper aerial for your particular need, but how to erect this aerial 
in the most practical manner and at the least expense. 

Consists of 12 blue prints 8%x11 inches and one four-page instruc- 
tion pamphlet 81/2x11 inches. AU contained in a heavy two-color printed 
envelope 9x12 inches. 

SENT POST -PAID 

20 Radiophone Diagrams and 
Hook -Ups of 

Crystal and Audion Receiving Circuits, Amplifier Circuits, 
Regenerative Circuits, Sending Circuits 

with 
Key Chart of Symbols and Pamphlet 

"How to Read Diagrams" 

Si' 

4.:,... 

HOO -YP/ i `:' f.. 
aetrAL AND WOaw af/>sa MIMI ! ..Y' a maaNSINIAIsa ssAsao , 
ti a.. sA. ... 4,r r. tira.,. . , 
oo,roaaVan sooa coa. 

50c 
These diagrams show 

how to get the best pos- 
sible efficiency from the 
instruments you make or 
purchase. They cover 
book -ups from the sim- 
plest to the most com- 
plicated, in a way that 
any amateur can under- 
stand and follow without 
difficulty. Get this set, 
and hook up right. 

All 20 diagrams are printed on heavy paper. each sheet size 8%x111h 
inches, and together with KEY CHART OF SYMBOLS and pamphlet 
"HOW TO READ DIAGRAMS" are contained in a heavy two -color 
printed envelope, size 9x12 

SENT POST -PAID 

ORDER FROM YOUR DEALER -or direct from us 

CONSOLIDATED RADIO CALL BOOK CO., Inc. 
PUBLISHERS 

98 Park Place NEW YORK CITY 
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(Continued from page 1992) 
is to transmit news of the doings of their 
clubs; co- operate with the Y. M. C. A. in 
inter -Y. M. C. A. news bulletins, or the 
local Boy Scout Organizations. They could 
act as instructors in the wig wag to the Boy 
Scouts as well as in their heliograph and 
radio work, all of which is a very useful 
occupation which would take a lot of time 
and for which no other man in the city 
or town is equipped. It must not be for- 
gotten either that in time of war the ama- 
teur will be the largest possible class of men 
from whom Uncle Sam can call for volun- 
teers to fill the place at the key in the dugout, 
behind the lines, in the air, on the ship and 
at the big shore stations. It takes long prac- 
tice to fill these places and how much longer 
would it take if the men were to be re- 
cruited from those not knowing what a key 
looked like? Is that not a service? Can 
that be overlooked? And in peace time it is 
almost always the ex -"Ham" who fills the 
operator's chair aboard our great merchant 
marine and naval vessels flying the Stars 
and Stripes, of which we are all proud. 
How then can we say that the amateur is 
doomed because he is useless? 

Who Will Save the Radio 
Amateur 

By J. H. TOLLEY 
FIFTH HONORABLE MENTION 

The echo answers "Who." Nobody is 
going to save the amateur, he must save 
himself, and the way in which he is going 
about it spells certain defeat, if persisted in. 
Regardless of the merits of his complaints, 
there are certain irrefutable facts to be 
faced, and no amount of snarling, ridiculing, 
and whining will serve to surmount the ob- 
stacles which these facts impose. Had the 
amateur radio fraternity acted as they are 
now acting when pressure was being brought 
to bear in Washington in past years to 
eliminate them, they would most certainly 
have been extinguished. It was only their 
willingness to co- operate, their apparent 
eagerness to progress in the art through the 
most earnest experimentation, and their 
ready admission that others than they had 
rights to be respected, which stayed the 
legislative hand and secured to them the 
right to continue their spluttering existence. 

That the number of radiophone users is 
enormous and constantly growing is an un- 
disputed fact, and that very fact is all the 
argument needed as reason that they must 
be given the greatest consideration in any 
regulations that may be put in effect. The 
amateur telegrapher must come to realize 
that he is now an almost inconsequential 
minority of home station owners, and must 
use the "soft pedal" in making his demands, 
for we in the U. S. A. have a way of cater- 
ing to the majority and sympathizing with 
the minority, which in the vernacular "does 
not buy anything." I do not mean to imply 
that the amateur should be ignored, far 
from it, for he alone is responsible for keep- 
ing alive the popular interest in radio and 
starting us on the road to where we are 
today, and he must be given all considera- 
tion possible. He is in the position of a man 
who has loosened a flood of water he can- 
not control; he was the only original radio 
bug, and he has done his work so well that 
he is swamped and inundated by the radio 
tempest he has created. 

It is not the first time, however, that they 
who labored and struggled to bring forth an 
idea have been carried away by the back- 
wash, while new- comers frantically gathered 
in the spoils. Until the radio amateur can 
assimilate these facts and take them into ac- 
count, he will be playing a lone and a losing 
game. Any allotment of special schedules 
for transmitting that are made must be ar- 
ranged in conjunction with, and not in spite 
of, the great majority of radio users. 

Furthermore, if the radio amateur is to ex- 

1997 

-"'Panels and Parts 
RADION is a superior grade of hard rubber 

developed exclusively for Radio use. 

RADION is mechanically better than ordinary 
panel insulations, because it will not warp under 
normal conditions; it is easily worked with simple 
tools, cuts and drills clean without chipping, is easily 
engraved. 

RADION has a beautiful satin -like polish com- 
parable to the finest finish ever put on hard woods. 

RADION excels all other insulations in the four 
most important characteristics required for Radio 
use, viz. : (1) low phase angle difference, (2) low 
dielectric constant, (3) high resistivity and (4) non- 
absorbent qualities. 

RADION costsino more, in most cases LESS, than 
other insulation materials usually offered for panels. 

RADION is made in two colors, black and mahog- 
anite. The latter resembles fine old mahogany in 
appearance. 

RADION is made in 18 stock sizes of panels, 
hence it can be used with minimum waste. Each 
panel packed in envelope to protect beautiful finish. 
Stock sizes follow: 

6x 7inches 
6x101/2" 

6x14 " 
66 

6x21 
7x 9 

44 
7x10 

66 
7x12 
7x14 

46 7x18 

7x21 inches 
7x28 " 

66 7x48 
66 

9x14 
66 10x12 

12x14 
66 

12x21 
66 14x18 
66 20x24 

RADION is economically moulded to any specifi- 
cations at our factory. 

RADION is more fully described in our new 
folder. Send for a copy today. 

Panels, Dials, Knobs, Sockets, 
Condenser Ends, Phone Parts, 

Bases, Antennae Insulators 

American Hard Rubber Co. 
11 MERCER STREET NEW YORK 

Manufacturers and Moulders of 

"The Supreme Insulation" 
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VOW 

Compare These Prices 
WHY PAY MORE WHEN YOU CAN GET 

ROCK BOTTOM PRICES FROM US 

Just glance over our list and send us your 
Money Order. Twenty-four hours after 
receiving your order it is on its way to you. 
LIST OUR 

PRICE PRICE 
i 5.00 Radiotrons UV -200 $ 4.25 

6.50 Radiotrons UV -201 ...... . 5.75 
16.00 Baldwin Phones, type C 12.00 
7.75 Baldwin Units Loud Speakers 6.00 
8.00 Federal 2200 Ohm Phones 6.00 
8.00 Brandes Superior Phones 7.00 
5.00 Acme Transformers 4.25 
1.00 Double Jacks .60 
.70 Single Jacks .50 

2.50 Bull -Dog Plugs 1.25 
Contact Points, per doz. . - .IS 
Switch Levers, 1Y" radius .25 

45.00 Magnavox 38.00 
1.50 100 ft. Stranded Aerial Wire .60 
.50 Aerial Insulators .20 

1.00 100 ft. Solid Aerial Wire .40 
75.00 Paragon RA -10 Set 68.00 
25.00 90 ampere guaranteed Storage 

Battery 18.00 
1.00 Rheostats .75 
1.00 Fada Rheostats .75 
1.00 Vacuum Tube Sockets .65 

18.50 Homchargers 15.50 
3.50 B. Batteries volt meters 0 -50 V 2.75 

55.00 Western Electric New Style Loud 
Speakers 42.75 

.7S Rheostats .60 
3.00 B. Batteries 2.25 
2.50 B. Batteries 2.00 
1.75 B. Batteries 1.10 
1.50 Dials .75 
1.00 Dials .40 
2.75 De Forest Detectors 1.95 
.75 Sockets .60 

4.50 Thordaraon Transformers 3.75 
2.00 Potentiometers 1.25 

'ñ Megohm Grid Leaks .60 
1 % Megohm Grid Leaks .65 

1.00 Grid Leak Holders .65 
1.00 Double Phone Cords .60 
.50 Single Phone Cords .35 

Duplex Phone Adapters, fits 
Edison, Victor or Columbia 1.75 

Genuine Bakelite Panels, per sq 
in. .02 

Spaghetti, per ft. .09 
12.00 Genuine Western Electric Signal 

Corps V.T. -2 Tubes 9.00 
112.00 De Forest type Honeycomb Set, 

special Mahogany Cabinet 65.00 
3.00 Racony Electric Light Aerial 2.00 

35.00 Audmiax Loud Speakers 18.50 
6.50 Turney 3,000 Ohm Phones 4.25 
4.50 Diamond 2,000 Ohm Phones 3.75 
5.00 Fischer Variometers 3.75 
6.00 Fischer Variometers 4.75 
5.00 Fischer VarioCouplers 3.75 
6.00 Fischer VarioCouplers 4.75 
8.00 Atwater -Kent Variometers 7.00 
8.00 Atwater -Kent VarioCouplers 7.00 
5.00 Pathe Variometers 3.75 

14.00 Atwater -Kent Mounted Vario- 
Couplers 11.75 

16.00 Atwater -Kent 2 -step amplifier 13.75 
8.50 Everet Head Phones, 3,000 Ohms 4.95 
1.50 Thordaraon Rheostats 1.15 

Bus Wire for wiring sets, per ft. .02 
Honeycomb coils, all sizes, 20% discount. 

Space being limited, we are obliged to omit 
many item.. 

Write for Ear Qaotatfoes 

Cut Rate Radio Co. 
P. O. Box 472 

Dept. A 

Newark, N. J. 

RADIO SCHOOL 
All our graduates are placed. 

Shortage still exists. 

Send for Catalog 
MASSACHUSETTS RADIO & 

TELEGRAPH SCHOOLS Inc. 
18 Boylston St. Boston, Mass. 
G. R. ENTWISTLE, Radio Director 

FREE 
Complete price list of radio parts. 

Write Aitken Radio Co., 
504 Superior St., Toledo, Ohio. 

pect concessions, and concessions is the prop- 
er word in view of the numbers involved on 
both sides, he must do something besides 
growl at those from whom he wants help. It 
seems to me that the first thing to be done 
is to replace this attitude of antagonism 
with one of good fellowship and helpfulness. 
If the radio clubs in every locality would 
give their experience and services free to 
help newcomers to install receiving outfits, 
if they would go around and locate trouble, 
correct mistakes, and give advice as to the 
best way to spend what money is available 
for radio gear, if they would instruct in 
the tuning and handling of apparatus, and 
do all this in the name of the amateur radio 
association, they would at once create a 
friendly atmosphere. They would then be 
of use to the community, and would be in 
demand by the community; they would be 
friends not enemies, and in the very nature 
of things, there would be created a desire 
to help them in return, and in such a state 
of mind it should not be impossible to ar- 
range a division of hours. 

This much is certain ; if it cannot be ar- 
ranged in some such diplomatic way, it will 
not be effected at all. To attempt to legislate 
a solution is to hasten the post mortem 
obsequies, for the amateur will be outnum- 
bered a thousand to one both in numbers and 
in political influence at the legislative halls. 

A very desirable thing, too, would be an as- 
sociation of broadcasting stations ; the ama- 
teur could help to bring such a thing about 
and it would be vastly more satisfactory for 
the radio amateurs as an organization to deal 
with the broadcasters as an organization, 
and it is more than probable that a division 
of hours could be arranged to mu ual ad- 
vantage. The most important thing of all 
is to keep on the right side of Uncle Sam - 
now, in the time of stress, is the time to 
see to it that Government regulations are 
strictly lived up to by amateur station own- 
ers. There is no doubt that eventually the 
Government will be forced to make some 
kind of regulations in order that all may 
have some share of the sport, and it will be 
vastly more comforting to be "sitting pretty" 
with Uncle when the time does arrive. One 
more thing will eventually come to us with- 
out fail, and that is undamped transmitters 
only. Weep and wail, figure your losses up 
and howl to Heaven in despair, argue and 
expostulate in vain, if you will, but pre- 
pare to install bulb transmitters or go out 
of business. 

The high resistance rainbow wave pro- 
ducers are obsolete and doomed. Do not 
think that because you were a prominent 
amateur seven years ago that the same 
obtains today, such is not always the case, 
we are moving ahead very fast and those 
who cannot stand the pace must drop out. 
Kismet, it is fate. 

Mr. Bink's Radio Mr. Bink's Radio 
(Continued front page 1956) 

ing a cake of very hard ice, say "This is 
Kansas City." But I ask you, as man to 
man, is a man who happens into a shop and 
buys a radio outfit as he would buy a pound 
of cheese entitled to swell up and strut 
around as if he had invented radio and 
patented it and given it alone and unaided 
to a waiting world ? The answer seems to 
be "Yes." The ayes have it, so to speak. 
That is just what a man does seem entitled 
to do and feel. That's how I did and felt 
about the box of radio I brought 'some. 
Until Binks bought his and swelled and 
bragged and jawed until I was ashamed of 
him. 

Yes, nearly all the men I know are that 
way about radio- except one. Dodson Bates 
is different. Dodson Bates is a stout, red - 
faced man and he has one of these small 

DELFELCO 
Radio 

B BATTERIES 

The Battery with a 
Reputation Built In! 

Larger cells of extra -heavy construction 
guarantees absolute dependability and long- 
er life. They are built to "stand up!" 
Small size, 221/2 volts $2.00 
Large size, 22% volts 3.00 
Small size, 45 volts 4.00 
Large size, 45 volts 5.50 

Postage Prepaid. 

DELFELCO 
BATTERY CORPORATION 

General OiMee 12 Meeting 8t. Factory 28 Bayley St. 
Pawtucket, R. I., U. S. A. 

Radio News for May, 1923 

Recharge 
Your Battery at Honte 

Charges Both A and B Radio Batteries 
Don't be without the use of your Radio Receiving 

Set while your battery is being charged. Get a 
Valley Charger and charge your battery right et home. 

Attach the Charger to your home lamp socket - 
attach the clips to the battery terminals and you 
will get a quick, tapering charge which just 
exactly charges your battery, but cannot over- 
charge or harm it in any way. 

Will charge the A 6 volt battery at a 6 ampere 
rate, and the B 22!§ volt battery at the required 
is ampere rate. 45 volt B batteries may be con- 
nected in parallel so that they can also be charged. 

SATISFACTION GUARANTEED. If your local 
distributor cannot supply you, write direct to 

VALLEY ELECTRIC COMPANY, 
Department R. ST. LOUIS, MO. 

Mail the Coupon 
Valley Electric Co., Dept.R, St. Louie, Mo. 

Gentlemen: I am encloning money order (or Mark) fnr 
S18.00, 

glass, dleoi c can, Valley 
dicate °ii not`astli,. 

factory. I will return It and get my money. 

Name 

Address 

GREEN SEAL 
AIR -WAY RADIO Equipment appeals to the discrimi- nating user for its genuine quality at fair prices. Write 
for Free Air -Way Bulletin of Complete Sets and Stand- ard Parts. Attractive dealer proposition. 
AO-Way Elutrle Assllanee Cerseratlen, Toledo, Ohls. 
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Largest 
Radio 
Store 

in 
America 

RADIO BARGAINS 
Buying Direct -in Quantities -for Cash, and operating on a "Small 
Profit -Big Sale -Quick Turn" basis Makes Possible These Values 
Radio Supplies Purchased Here are Sold Holder a Positive Guarantee of Satisfaction. We Carry the 

Largest Nera Stock of First Quality Nem Merchandise. 

Largest 
Radio 
Store 

in 
America 

Complete Parts for Reinartz Circuit 
Includes 1 7x18 Formica Panel, 1 Bakelite Socket, 1 Howard Vernier Rheostat, 23 Plate Condenser, 11 
Plate Condenser, 3 Switch Levers, 2 Dozen Switch Points, 1 Reinartz Wound Coil, 1 Freshman Vari- 
able Grid Leak, 8 Binding Posts, 25 Feet Tinned Wire, 1 Base for Coil, 1 

Mounting Base Board, and Diagram to Construct This Set. Complete $11.45 
COMPLETE KNOCKDOWN RECEIVING SET 

This includes 2 Variometers, 1 Coupler, 3 Dials, 1 Rheostat, 1 Cunningham Detector Tube, 1 Bakelite Socket, 1 Mahogany Cabinet, 7 :18 Formica panel 
6 Binding Posts, 1 Switch Lever, 12 Switch Points, 2 Stops sad 1 Diagram to construct this set. Set is capable of receiving 1,000 miles $1t, 95 
if installed with outdoor aerial 4P 

VARIABLE CONDENSERS 
$4.30 Velue, 43 PLATE, now $1.75 $3.10 Value, 5 PLATE, now $1.25 
$3.70 Value, 23 PLATE, now $1.45 $2.70 Value, 3 PLATE, now $1.15 

$3.30 Value, 11 PLATE, now $1.35 

U. S. A. Signal Corps Aviat10o4n W Pe Western Electric Phones, $7.95 
Each Phone Cap is covered with large soft rubber ear cushions, and an aviation leather helmet goes with each sett These are the only phones to pus 
the Government specifications for sensitiveness and loudness, the requirements called for in aircraft reception. 

COMPLETE PARTS FOR FLEWELLING CIRCUIT 
Includes 6:14 Formica Panel, 23 Plate Condenser, 3 Micon .006 Condensers, 1 Freshman Variable Grid Leak 1 Remler Leak, 2 Coil Mount, 
2 Honeycomb Coils, 2 Coil Plugs, 1 Socket, 1 Howard Vernier Rheostat, 8 Binding Posts and 1 Diagram to Wire and Con- $12.45 struct this Set. Complete 

MAGNAVOX, Loud Speaker, 
Type R3 $27A5 

VARIOMETERS Genuine Mahogany 
$5 Value, NOW $L95 

VARIOCOUPLERS NOW $4.50 Value $1.75 

MICROMETER VARIOCOUPLER, 
A Super Efficient Coupler with 180° Rotor Movement (For $2.95 
sharper tuning) and having 20 Antenna Taps 

FORMICA PANEL, 1/8 in. thick, 
Square Inch, Black or Brown 11/2c 

HONEYCOMB COILS 
1,500 Turns Coto Coil $1.50 150 Turns 60e 
1,250 Turns Coto Coil 1.50 100 Turns 50c 
1,000 Turns 1.25 75 Turns 40e 

750 Turns 1.00 50 Turns 40e 
250 Turns Coto Coil 75c 35 and 25 Turns 40e 

Signal Corps Super Sensitive Microphone Transmitters . . $2.45 
Solid Copper Aerial Wire, 35c 2-Slide Tuning $1.95 
100 ft. Coils, at 

t Spaghetti Tubing, 1Oe 3 -Coil Honeycomb $3.45 
yard Mountings, with Knobs 
Corp Tip 60c Phone Caps, for mostly 25c Plugs all phones 
Brach Lightning 95c Signal Corps Hot Wire $5.45 Arrester, Ammeters, at 

Anti -Capacity $1.50 Switches 
Lightning $2.65 Switches vY 

Hydrometers, 45c now at :7 
Freshman Variable 95c Grid Leaks 

$8.50 Guaranteed 3,000 Ohm 
HEADPHONES $3.65 
FRAMINGHAM RHEOSTATS 45c 

Sponge Rubber EAR CAPS, Aviation Type 

Thordarson Amplifying TRANSFORMERS 
$4.50 Value, Now $2.95 

500 OHM POTENTIOMETERS $1.45 

SWITCH LEVERS .. 20c 

Pair 50c BINDING POSTS, per doz. 50c 

DIALS, 2, 3 and 31/2 in. 25c GREWOL DETECTORS $1.45 

Original Nathanial Baldwin Mica Diaphragm Loud 
Type C Speaker Units $4.95 

We Guarantee All Merchandise Purchased of Us 
Mail Orders Receive Immediate Attention 

CHICAGO SALVAGE STOCK STORE 
509 SOUTH STATE ST. Dep't RN. CHICAGO, ILL. 
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Prices Reduced 
ON 

TRADE Products Saturn ,,oat` 

MARL 

HAVING had more than the an- 
ticipated success in the sale 

of our goods, we are pleased to in- 
form the trade that the correspond- 
ingly larger output caused lower 
production cost, and consequently 
we are now in a position to lower 
our list prices. 

THIS reduction is for the United 
States only and will be effec- 

tive after February 28th. 

The New Prices Are: 

The Saturn 
Automatic 
Radio Plug 

The Plug with 
the RED SEAL 

$1.25 
The Saturn "PERFECT Jack" 

No. I. Single Circuit, Open $0.50 
No. 2. Single Circuit. Closed 0.55 
No. 3. Double Circuit, Closed 0.70 
No. 4. Single Filament Control 0.75 
No. 5. Double Filament Control 0.00 

Now the best at the price 
of common ,goods 

The Saturn Mfg. & Sales Co., Inc. 
Dept. R.N. 

48 Beekman Street 
New York, N. Y. 

Equipment 
Cord Tip Jack 

This R.T.S. Cord Tip Jack leads the 
may in quality, service and price. Con- 
structed of spring phosphor bronze. 
highly nickeled. Wiping spring con- 
tact insures clean, positive contact at 
all times. Where others sell from $1.00 
to $2.50, this R.T.S. Cord Tip Jack 
Retails at ore paid 50e 

Jobbers and Dealers: Send today for 
new wholesale catalog with scale of 
prices and discounts to the trade. 

RADIO TESTING STATION 
Dept. R -5, 25 Sturgis St. Binghamton, New York 

This official I4K. fold plated lapel button 
in now being given tree to all new mem- 
bers of the Radio Experimenters' League. 
See special notice under Wireless heading 
in Classified Section this issue. Old mem- 
bers who have not yet received their lapel 
buttons send at once for one FREE. Tell 
your friends to join. New dope sheet cov- 
ers complete constructional details of set. 
using new W. T. 101 Peanut Tube. 

RADIO EXPERIMENTERS' LEAGUE 
OA Glen gldue Ave. Glen Ridge, N. J. 

wiry wives that I call pin -prickers. Always 
pricking and prodding otherwise comfor- 
table husbands to do this and do that. And 
for twenty -three years, every Sunday morn- 
ing, just when Dodson Bates had settled 
down with the Sunday newspapers his wife 
would begin prodding and pricking him to 
get ready to go to church. For twenty - 
three years, every Sunday morning, Dodson 
Bates did go to church, too, and sat in the 
pew fighting to keep his eyes open during the 
long sermon, and suffering as only a man 
does who has played eighteen holes of golf 
Saturday afternoon and then read until one 
or two A.M. and who has to sit and listen 
to a sermon in a hot church. About the 
middle of the twenty- fourth year Dodson 
Bates' wife passed on to a better climate 
and it was when she had been an angel 
for about six months that I managed to 
coax Dodson Bates to come to my house 
and listen to my radio. I had to coax him 
for two months, and then he came reluc- 
tantly, and all we got that night was static 
and squeals. Dodson Bates came five times 
and all we got was static and squeals, and 
he got plumb disguested and said he 
wouldn't have one of those radio machines 
in his house for a million dollars. He said 
he could not be hired to have one, and no- 
body could get him to listen in again for any 
amount of money. 

That's how things were when we were 
coming out from town one afternoon on the 
5 :15 train, and four of us were playing 
500 -Binks and Dodson Bates and Joe Minch 
and I -and Joe Minch happened to mention 
that he had just bought a radio outfit. He 
said it was one of the sort that is built like 
a phonograph cabinet, like a Victrola. 

"And its wonderful," he said. "Why last 
Sunday I sat there in my own living room 
and heard a whole church service, right 
direct from the church." 

Dodson Bates looked up instantly. 
"With the sermon ?" he asked. "Could 

you hear the sermon, too ?" 
"Absolutely!" Joe Minch said. "Clear as 

anything. Every word." 
"And your radio is built like a Victrola? 

About four feet high, say ?" asked Dodson 
Bates getting more and more excited. 

"That's right," Joe Minch told him. 
Dodson Bates threw down his cards and 

got out into the aisle. 
"What's the matter ?" I asked. 
"Matter ?" Dodson Bates exclaimed. 

"Matter? I'm going to get off this train at 
the next station, and I'm going back to town 
and I'm going to buy one of those radio 
machines like Joe Minch's. Yes, sir I I'm 
going to have it sent out to my house, and 
I'm going to rig it up, and next Sunday 
morning I'm going to turn on the sermon 
and pull my biggest and easiest easy -chair up 
to that machine, and I'm going to put the ear 
things on my ears and sit down in that chair 
and put my feet on top of that radio cabinet 
and go to sleep ! And every Sunday morn- 
ing for the next twenty -four years I'm going 
to turn on that sermon and sleep right spang 
through it from start to finish !" 

And I shouldn't wonder if he did. He has 
always been very bitter about sermons. 

But what I wanted to say was that some 
of these people do annoy a radio enthusiast 
dreadfully. I remember what Dodson Bates 
told Joe Minch about me. Time and again, 
as I have told you, I invited Dodson Bates 
to my house to hear my radio, and he said 
to Joe Minch : 

"This is how it works. Ellis comes to 
me and he begins bragging about getting con- 
certs and talks from Honolulu and the moon 
and further -from San Francisco and Po- 
dunk and Chicago and forty eleven other 
places. And every night, too. He just 
goes home about 10:30 P.M. and turns the 
knobs and hears the King of Siam and 
Galli Curci and Napoleon Bonaparte and 
Skagway and Havana and Patagonia -all as 

Radio News for May, 1923 

The announcer's voice is distinct, 
the music as clear as a bell, because 
her radio outfit is equipped with the 

Stromberg- Carlson 
Radio Headset 

Comfortable, quickly adjustable to 
any size head -forked cord permits 
use by two observers. 
Backed by 8 years' experience in the 
manufacture of radio apparatus and 
28 years in the manufacture of high 
grade telephone equipment. 

Order Stromberg- Carlson ap- 
paratus through your elec- 
trical dealer or write us for 
free bulletin No. 1029 -R de- 
scribing exclusive Stromberg- 
Carlson features. 

Stromberg -Carlson 
Telephone Mfg. Co. 

Rochester, N. Y. 

KILORadio Storage "B" Batteries 
for EFFICIENT Receiving 

THINK over the following FACTS before 
buying again. 
1. KICO "B" batteries allow single cell variations br 
means of switches on mounted panels. (The first in the 
market with this feature.) 
2. Alkaline type. 
3. One charge lasts from three to sir months in the 
detector plate circuit. 
4. Rechargeable from your 110 -volt A. C. line in con- 
nection with the-rectifier supplied. 
5. Neat, efficient and compact. 
6. Unlimited life. 
7. Your money back if unsatisfied within a 90-day trial. 

(Plain) (With Panels) 
16 cell 22 volt $6.50 
24 cell 32 volt 8.00 $12.00 
36 cell 48 volt 10.00 14.00 
50 cell 68 volt 12.00 17.00 
78 cell 100 volt 16.00 21.00 

108 cell 145 volt 21.00 26.00 

Literature gladly furnished 
KIMLEY ELECTRIC CO. 

1355 Fillmore Ave. Buffalo, N. Y. 

74.4 0'AMERTRAN 
super audio frequency amplifying transformer 

-Audibility amplification, 38.6 - 
without distortion 

Perfert tone Price $7. Maximum volume 
American Transformer Co., Newark, N. J. 
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Your Radio rKnow1ede 
Worth Money 

M 
ANY amateurs are so absorbed in the fascinating fun of 
radio that they do not realize the big opportunities 
awaiting them in the commercial field. Thousands of 

men operating amateur stations have never considered that they 
can earn amazingly big salaries doing the same easy, interest- 
ing work. 

Radio Amateur, don't waste your knowledge of Radio. Don't 
use it only as a fad or a hobby. Radio is more than that. It is 
a gigantic, six -billion -dollar industry - and growing bigger 
every day! Hundreds of commercial 
stations are in operation today; thou- 
sands more are being erected. Nearly 
every vessel on the seas is a floating 
radio station. Hundreds of manufac- 
turers, thousands of stores, millions of 
people are interested in this great, new, 
marvelous industry 

Trained Men Needed Now 
Do you realize what this worldwide 

expansion means to you ? Many land 
radio interests employ a force of a 
thousand or more Radio men. Every 
vessel needs from one to three opera- 
tors. Schools, stores, factories, news- 
papers and cities need operators, dem- 
onstrators, salesmen, instructors, tech- 
nicians, designers, inventors, engineers. 
Everywhere you turn you see the tre- 
mendous demand for more trained cer- 
tified Radio- tricians. 

Here is your greatest opportunity for 
fortune and success. Take advantage 
of it. Radio needs YOU NOW! Get 
into this fascinating profession. The 
field is uncrowded. Jobs are literally 
going begging f o r 
competent trained 
men. The pay is big, 
and the work fasci- 
natingly easy. 

"Cash In" On 
Your Knowledge 

Don't he a stay -be- 
hind. Don't let the 
other fellow beat you 
to the wonderful po- 
sitions now awaiting 
for you in Radio. 
Make Radio a pro- 
fession -not a play- 
thing. Don't let your 
Radio -knowledge g o 
to waste. "Cash in" 
on it -Big! 

Thousands of men with no knowledge or experience 
now, are preparing for wonderful careers in this great 
profession. Will you allow these beginners to get ahead 
of you? Will you let them get all the big jobs while you 
sit idly by? Will you always be satisfied with being just 
an extra -good amateur when it is so easy to earn big 
money as a professional Radio -trician? 

high as $10,000 a year. If you are attracted by the adventure and ex- 
citement of travel, Radio offers you a glorious opportunity to see the 
four corners of the earth, with all expenses paid and a fine salary be- 
sides, or you can stay at home and take one of the fine positions all 
around you. 

Use your present Radio experience to help you achieve a wonderful 
success in this great field. America's "Radio Headquarters," the Na- 
tional Radio Institute, has devised an amazing new plan that will com- 
plete your Radio education in spare time at home, and enable you to 
qualify for a Government Commercial operator's license so you can take 
your place in the Radio profession in the shortest possible time. 

One of the features of this remarkable course which is approved by 
the Government, is that you are furnished 
free with four wonderful instruments for 
practical work at home. Among them is the 
wonderful Natrometer which quickly helps 
you acquire expert speed and accuracy in 
sending and receiving code. 

In addition to this splendid, simplified short -eat 
course and the four patented instruments, nation- 
ally known Radio experts are your instructors. 
They correct your papers. give you the advice you 
seek, help you in every way with their wide experi- 
ence to become a successful Certified Radio -trician. 

The National Radio Institute Can 
Help You As It Helped These Men 

N. R. I. Graduate a Radio Engineer 
I believe your course in Radio Telegraphy and 

Telephony operation to be the best and most com- 
plete on the market today. I feel more than confi- 
dent that any student taking your course and apply - 
ing himself should have no trouble in passing the 
government examination. I, myself, am a graduate 
of your school. R. J. DAUGHERTY, 

Radio engineer, Hamilton, Ohio 
No Course More Complete 

No course could be more complete, more clear to 
the beginner. Besides giving a comprehensive study 
in Radio, the N. R. I. course practically covers every 
branch of electrical phenomena. An N. R. I. grad- 
uate has a wide and useful knowledge that cannot 
but be of use to him in any line of electrical work. 

NELSON V. LLOYD, Ralston, Washington. 
Easy to Get Good Job 

Only a short letter to let you know that I am still 
on board and waiting for the ship to sail. Tell your 
students for me that a man with a license has no 
trouble obtaining a good position. Believe me a lob 
I.ke this is worth a good deal of studying. 

L. M. WARING, JR., 
S.S. "Lake Fancy." Norfolk, Va. 

Course Superior to Others 
I will say that the training I received from you and 
the careful instructions have enabled me to thor- 
oughly understand Radio. The Natrometer is a 
great help to one who wishes to receive the code 
fast. The course is superior by far, to any other 
I know of. 
PHILIP 
PALMIER, 

Lawrence. 
Mass. 

SpeciallOpportunity Now Open 
The urgent need for radio experts and the calls 

whirls come to us for our students prompt us to 
make a special offer open to new students for a 
limited time. Through this special offer your 
enrollment will be accepted at a special rate. and 
you will receive, without extra cost. our new course 
in Wireless Telephony. 

Get This New, Free Book 
The National Radio Institute is ready to give 

you the same practical help that has put hundreds 
of its graduates on the highway of Radio success. 
Read the letters in the panel from Just a few of our 
8000 students and graduates. You have the basic 
knowledge now. Just a part of your spare -time 
spent in learning the professional side of Radio 
will qualify you for your career in this field of 
unparalleled opportunities. 

Radio is paying enormous comings to men all 
over the country today -it is making hundreds of 
men wealthy. Find out at once about your oppor- 
tunity in Radio. Send for the interesting big Book 
which tells all about the future waiting for you in 

this great field, and gives complete details of 
the plant by which the National Radio Institute 
prepares you quickly in your spare time to be- 
come an expert Radio -trician and helps you 
through its Free Employment Service to a good 
Radio position. Mail the coupon, or write e letter NOW! 

National Radio Institute 
Radio Headquarters 

Dept. 13 -E 
1345 Pennsylvania Ave., N. W. 

Washington, D. C. 

WARNING ! 
Ours Is the one complete Course that 
prepares you for a first class govern- 
ment license. It is complete in ever, 
detail. Necessary practice instru- 
ments are supplied free. Don't he 
confused by cheaper or free courses. 
They cannot secure for you a 
government license which is 
necessary to obtain a goad 

Position in Radio. 

/ NATIONAL 
RADIO 

INSTITUTE 
Radio Headquarters 

Dept. 13 -E 
% 1345 Pennsylvania Ave., N. W. 

Washington, D. C. 
Please send me your free book, "How 

to Learn Radio at Home," with full par- 
ticulars about the opportunities in Radio, 

and how you will quickly train me in my spare 
time at home to become a certified Radio -trician. 

Also, tell me how your free employment service 
will help me to a position and particulars of your 

special short -time offer. "Radio Headquarters" W ill Help You 
The knowledge you have now of Radio operation and main- 

tenance makes it easy for you to train yourself and obtain a 

wonderful position. You can work up to positions paying as 

City 

Name Age 

Address - 

State 
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gite Receiver 
which has met wich which has met with 

Universal Favor 

Telmaco 
Type B -R 
Receiver 

Manufactured exclusively 
for us by the Tri -City 
Radio Electric Supply Co., 
licensed under Armstrong 
U. S. Patent No. 1113149, 
Oct. 6th, 1914, for use in 
amateur stations and for 
radio experimental work. 
A careful analysis of the 
past two revolutionary 
years in Radio shows un- 

questionably that the receiver of the 
future must have the following qualifications: 

EFEICIENCY OF OPERATION: Securing distance, volume, selectivity. EASE OF OPERATION enabling the novice to secure satisfactory results. HIGHEST QUAL- ITY OF WORKMASHIP AND MATERIALS. The time when inferior radio products can be successfully merchandised is past. PRICE within the reach of everybody. All these qualifications are combined in the TELMACO Type 13-Ft Receiver. 

Specifications: 
Panel- Formica, grained and machine 
engraved. VaricoCoupler- TELMACO 
special silk wound with loading induc- 
tance in series with primary. Con - denser- Special13 -plate with Bake- 
lite ends. Rheostat- Single knob 
control. Sockets -Highly nickeled 
shell, Blakelite base. Dials - are 
polished, presenting pleasing contrast 
with dull panel. Workmanship - manufactured according to TEL 
MACO'S rigid specifications. This 
guarantees your satisfaction. Either 
6 volt or 1/2 volt tube may be used. 

Price $25 
The ultimate in value. 

ktality 'Radio &elusively 
Bona Fide Jobbers -If our salesmen 
have not reached you with our 
proposition, write or wire for it today. 

Telmaco Type B -A Two Stage 
A. F. Amplifier 

Matches the above in size and construction. The greatest 
Amplifier value on the market. Price $20.00. 

RADIO DIVISION 

TELEPHONE MAINTENANCE CO. 
20 S. Wells Street 

Dept. B :: Chicago, Illinois 

LEARN THE CODE AT HOME 
" Just Listen -The Omnigraph will do the teaching" with the 

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes -right in your own home - 
quickly, easily and inexpensively. Connected 
with Buzzer. Buzzer and Phone or to Sounder, 
it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 
THE OMNIGRAPH is not an experiment. For 
more than 15 years, it has been sold all over the 
world with a money beck guarantee. The OMNI- 
GRAPH is used by several Depts. of the U. S. Govt. -in fact, the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 

DMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools. 
Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. 

The Omnigraph Mfg. Co., 20 Hudson St., New York City 
_ If you own a Radio Phone set and don't know the code -you are missing most of the fun 
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clear as a bell and just as if they were in the 
next room. So I let him coax me to go and 
hear it. So I go. He sits me down on a 
sofa and says "Now 1 Now we'll see what we 
get!" And he turns sixteen knobs and all 
I hear out of the thing are grunts from some 
pig yard and then a couple of cats screech- 
ing on a back fence and then one of the pigs 
gets caught under a gate and squeals bloody 
murder. That keeps up from 10:30 till 
half past one A.M., and then he says `I'll 
just use the ear -phones untill I get tuned in 
right.' So he puts the ear -phones to his ears 
and twists the knobs, and all at once his face 
lights with a glow of utter bliss and he 
turns his eyes to the ceiling and whispers 
with awe `Chicago ! Chicago !' And he 
hands the ear -things to me and I put them on 
and what I hear is `Psst ! psst ! Ugh ! Ugh 1 

Yeow !" Same old cats and dogs and razor 
back hogs. Ain't it awful." 

Some of your friends are like that, always, 
but I know only two other individuals quite 
as unsatisfactory as Dodson Bates. One 
is my grandmother and the other is Mr. 
Rinks' dog. Grandmother is a dear old soul 
but she has never been able to get any satis- 
faction out of my radio whatever. I'll put 
her in a chair in front of my horn and shout 
-we have to shout at grandmother at the 
tops of our voices, she is so deaf. 

"Now grandmother, this is the great tenor, 
Rosario Bossi." 

Grandmother will listen. She will keen 
herself up and strain her ears and fold her 
hands across her stomach and close her eyes 
and just concentrate for all she is worth, 
and in a minute she will say: 

"It ain't no use, Ellis ; it ain't no use -it 
don't sound to me like nothin' but a dog 
yowling." 

Then I'll try her with the celebrated 
Boomberay Marine Band of one hundred 
and eight pieces and she'll say: 

"It ain't no use, Ellis ; it ain't no use -it 
don't sound to me like nothin' but a dog 
yowling." 

Then I'll try grandmother with Galli 
Curci or Maria Forlorna or Ethel Bethel 
Butts or whatever great soprano happens to 
be singing that night, and all grandmother 
says is 

"It ain't no use, Ellis ; it ain't no use -it 
don't sound to me like nothin' but a dog 
yowling." 

That is mighty discouraging to a man 
who loves his radio and is eager and tremu- 
lous to have all his family and friends enjoy 
it but, after all, a grandmother is a grand- 
mother and you have to treat her kindly. 
As I said to Binks. 

"Even if a grandmother does make mean 
remarks about a man's best radio efforts he 
can't take her out and shoot her for it, as 
if she was a dog. But," I said, "if I had 
a dog like yours I certainly would take it 
out and shoot it." 

Binks' dog -it is the other individual that 
does not appreciate radio -is what I would 
call an anti -radio hound, if I did not call 
it something worse. I don't know what 
is the matter with that dog unless it has in- 
vented a new disease that might be called 
radiophobia. The dog -his name is Caesar 
-is a large yellowish dog with sad eyes and 
burrs in his tail, and I think the trouble 
with him is that his liver over -amplifies and 
gives forth too much of the static he seems 
to be full of. As soon as Binks or any of 
Binks' family goes to the radio machine, 
Caesar gets as close as possible in front of 
it, or behind it, or under it, if he happens 
to be in the cellar, and raises his head and 
rolls his eyes and opens his mouth and utters 
a loud long tremulous wail that is like the 
wail a soul in torture would utter if it was 
an especially loud utterer and in especially 
painful torture. 

Caeser's wail begins with a sad but gentle 
wail, increasing and becoming sadder and 
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One of these panels fits your set 

YESTERDAY 
you would have 

had to wait while the size was 
cut from sheet stock. 

Today you can get the panel you 
need immediately. Celoron Radio 
Panels come in standard sizes, one 
of which will be right for any set 
you may build. 

The days of waiting for your panel 
to be cut are gone. Each Celoron 
panel is already cut and wrapped 
ready for you to take home and be- 
gin working at once. Full instruc- 
tions for working and finishing are 
on the glassine paper around every 
panel. 

The sizes have been selected 
only after careful study of present 
day needs of set -builders. Your 
dealer should be able to supply you 
with any of the following sizes: 

1. -6x 7x8 4. -7x18x 
2. -7x 9x8 5.-9 x 14x-1 
3. -7 x 12 x 8 6. -7 x 21 x ,$e 

7.-12 x 14 x 
Also comes in sheets and can be 

cut in special sizes when desired. 
Condensite Celoron, the material 

used for these panels, has high insu- 
lating qualities, high dielectric 
strength, and low dielectric losses. 
It is a laminated phenolic condensa- 
tion product used by many of the 
leading manufacturers of radio 
equipment. It is easily machined 
and can be sawed, drilled, turned, 
or milled. 

Send for free booklet 
We have prepared an attractive booklet, 

"Tuning in on a New Worlds" which tells 
more about Celoron and gives lists of leading 
broadcasting stations in the United States 
and Canada, symbols used in reading radio 
diagrams, and several highly efficient radio 
hook -ups. This booklet will be of use to 
every radio fan and will be sent to you free 
of charge upon your request. Write today. 

Diamond State Fibre Company 
BRIDGEPORT (near Philadelphia) PENNSYLVANIA 

BRANCH FACTORIES AND WAREHOUSES 
BOSTON CHICAGO SAN FRANCISCO 

Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada. Limited, 245 Carlaw Avenue. Toronto 

To radio 
dealers: 

Celoron Radio Panels cut in standard sizes offer an exceptional oppor- 
tunity for quick sales and substantial profit. Write for special dealer 
price list showing standard assortments. 

CONDENSITE 

ELORO ELORO 
STANDARD RADIO PANEL 
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One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Book, and Guide to 
Successful Radio Work -one copy is 
yours Free. 

Simply write us a post card and we 
will mail the complete book to you Free, 

by return mail. 
It quotes the lowest prices, amaz- 

ingly low prices on everything for the 
expert and the amateur. Every im- 
proved part, the most up -to -date out- 
fits, everything that is needed of the 
most modern type- at the lowest 
possible prices. 

It gives a list of broadcasting stations, and 
gives much information about radio construc- 
tion and operation. Every one interested in 
Radio needs this complete catalogue and book 
of instruction. 

iaey?*y,`. 
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sU . j " ! . 
Dictionary .1- 
of Radio 
Terms 

Large 
Selection of 

Outfits 

Why Pay Higher Prices ? 
Montgomery Ward & Co. has for fifty years dealt on a 
Money -Back basis, absolutely guaranteeing everything 
they sell. With quality absolutely assured, why pay 
higher prices elsewhere? Write today for this Free Radio 
Book and see for yourself the Saving it will bring you. 

One copy is yours Free. You need only write us a post 
card. 

Write to the house nearest you. Address Dept. 2-R 
Chicago ICansasCity St. Paul Fort Worth Portlend.Ore. 

MontgomeryWard CC 
The Oldest Mail Order House is today theMostProgressive 

(2204C) 

Did you ever stop to think why SIGNAL Radio 
outfits are different -why they satisfy the keen radio 
student who knows and insists upon the best, yet are 
so simple in operation that the amateur readily obtains 
perfect results- why they - 

But, before you read one word further, just look at the 
SIGNAL Vernier Rheostat at the right. It's the first suc- 
cessful vernier using a single knob for control ! Like all 
SIGNAL apparatus, it is built like a watch -with jeweler's 
precision. 

Our corps of expert research engineers present the latest 
developments in radio first. So for the newest and best in . 
Radio, ask for SIGNAL -it's your protection. 

FACTORY AND GENERAL OFFICE! 
1912 Broadway. Menominee Mich. 

Atlanta, Boston, Chicago, Cleveland, Minneapolis, Montreal, 
New York, Pittsburgh, St Lout. San Francisco, Toronto 
You'll fled our 'Goal address Is your TNoyhoss Dirutory. 

SIGNAL 
Vernier Rheostat 
A simple coupling be- 

tween the main contact 
and the vernier contact, 
carries the main contact 
by vernier to point near- 
est proper tuning. From 
here a fine adjustment is 
obtained by revolving the 
knob in the opposite di- 
rection. Furnished both 
with or without knob and 
pointer, so dial to match 
others of set may be used. 

Information Coupon j 
Signal Electric Mfg. Co., 

1 1912 Broadway, 
Menominee, Mich. 

Please send catalog and 
bnnettns giving complete 
information about SIG- 
NAL Radio equipment to 
name and address written 
in margin. 
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sadder until it shakes the house and makes 
the dishes rattle in the house next door. 
Then Caesar pauses for breath and begins 
again and tries to beat all records for sad- 
ness and blood -curdlingness and loudness- 
and does it. Then he pauses for breath 
again and does it again, louder than before. 
People who hear Caesar wail to the radio 
a couple of times want to rush out and 
commit suicide before they have to hear him 
wail again. 

And it does not seem to make any differ- 
ence what comes out of the radio horn ; one 
thing is as good as another to Caesar. A 
high class soprano solo and a wad of static 
and a lecture on baked beans are all the same 
to Caesar. A link of fat code that sounds 
like sausages frying and a few remarks by 
a Boy Scout person are both equally dis- 
agreeable to Caesar. A broadcasted fox 
trot from Denver that yields nothing but 
the "thum-thum-thum" of the drum, and a 
thousand- dollar -a night baritone from New- 
ark give him equal pains in his howler. No 
matter what is turned on, the etheric waves 
seem to penetrate to Caesar's secret in- 
wards and make him let loose all the agony 
of soul that has been accumulated by all 
his ancestors since the time of Adam and 
Eve. I told Binks quite frankly that if I 
had a dog like that I would shoot him. But 
Binks is fond of the dog. 

On this particular night, Binks came over 
to my house and dear old grandma was 
sitting in front of my loudspeaker saying: 

"It ain't no use, Ellis ; it ain't no use -it 
don't sound to me like nothin' but a dog 
yowling." 

I saw a look of fiendish triumph come over 
Binks' face ; the look of a man who thinks 
he has a better radio set than yours. 

"I don't wonder," he said. "That set of 
yours never did sound like anything but a 
dog yowling. Miserable loud- speaker you've 
got. Now mine -" 

He turned to grandma and shouted at the 
top of his voice. 

"Grandma," he shouted, "you ought to 
come over and hear my radio. I've got a 
good radio. Not like this. I say NOT 
LIKE THIS. I say, come over and hear 
mine." 

"I'd be pleased to," grandma said, "this 
one never sounds to me like anything but 
a dog yowling." 

So there she went, after all the trouble 
I had taken for weeks and weeks to make 
her enjoy my radio, trotting over to Binks' 
house. 

He took her in the living room and set 
a chair for her and eased her into it, and she 
folded her hands across her stomach and 
closed her eyes and leaned back in the 
chair. Binks picked up a newspaper and 
looked at the broadcast programs, and that 
dog of his -that miserable anti -radio hound, 
Caesar -got up and walked over to the loud- 
speaker and put his tail between his legs and 
raised his nose and got ready to pour forth 
his agony in sound. Then Binks went over 
to grandma and shouted to her. 

"I'm going to get WKX first, grandma," 
he shouted. "WKX. I say I'm going to 
get WKX first. Singing ! I say it will be 
singing! It's Ethel Bethel Butts singing, 
grandma. It's Ethel Bethel Butts, the great 
soprano, singing. From WKX." 

"Yes, yes 1 I hear you," grandma said. 
"Ethel Bethel Butts, the soprano singing." 

So Binks walked to his radio and turned 
the knobs. It was a bad night -a static night 
-and nothing came out but spits and fizzes. 
But that was enough for Caesar. He sat 
down on his haunches and elevated his nose 
and yowled ten times louder than a steam 
siren and forty times as sadly. And in an 
instant two big tear drops welled into grand- 
ma's eyes and trickled down her dear old 
cheeks and she gave a great sigh of satis- 
faction and said: 

"My, my ! I hear her perfectly ; ain't 
she got a lovely ' sweet sad voice ?" 
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Audiola adopts 
the ßm4jçyst& 

Retail Price 
$1.85 

Parcel Post l0c Extra 

another Radio Manufacturer 
discards the wire rheostat! 

Why? Read this letter - 
January 2, 1923. 

Allen- Bradley Co., Milwaukee, Wis. 
Gentlemen: 
Regarding the Bradleystat in the Audiola Receiving Set, we wisb 
to advise that while your rheostat is more expensive than the 
wire -wound type, we would not go back to the wire rheostat and 
have standardized on the Bradleystat. 
The Bradleystat is noiseless, permits more accurate tuning and 
increases the loudness of signals and the range of our set. Since 
incorporating the Bradleystat, we have received many letters from 
dealers and users stating that they are receiving stations 700 to 
1,100 miles distant with our single tube detector set. 

Yours very truly, 
AUDIOLA RADIO COMPANY. 

For bulletins, write to 

- í rra.'r Sales Manager. 

Electric: Controlling Apparatus 
287 Greenfield Avenue 

Milwaukee, Wis. 

PERFECT FLUUMiNY CONTRLIL , 

REGISTERED U. S. PAT. OFF. 

PERFECT FILAMENT CONTROL 
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The Most Wonderful Radio 
Loud Speaker in the World 

A New Principle -A New Adjustable Unit 
That Revolutionizes Radio Reception 

DICTOGRAND 

DICTOGRAPH 
220 

Overcomes the defects common to all other 
radio loud speakers -the harsh jarring sounds, 
the noises and overtones. It creates the illu- 
sion that the artists are in the very room with 
the listeners. The new wonderfully effective 
mechanical arrangement for adjusting the air 
gap of the DICTOGRAND LOUD SPEAKER 
regulates the magnetic flux as simply as the 
flow of water is controlled through a faucet. 
This new Adjustable Air Gap consists of a 
measured dial mounted in front of the cabinet, 
by means of which the distance between the 
magnetic poles and the diaphragm may be in- 
creased or decreased, thus varying the pull of 
the magnet on the diaphragm and permitting 
tuning up in complete harmony under all vary- 
ing conditions of reception. 
For use on any vacuum tube receiving set, giv- 
ing maximum results when two stages of ampli- 
fication are used. Requires no extra batteries. 
You simply plug in-and listen. 
The DICTOGRAND RADIO LOUD SPEAK- 
ER, like all Dictograph products, is guaranteed 
for a period of one year against all electrical 
or mechanical defects. 

Ask your dealer to demonstrate it. 
(The unusual demand upon our facilities 
has not enabled us to complete our dis- 
tribution. If your dealer has not yet re- 
reived his stock of DICTOGRAND Radio 
Loud Speakers, send to us direct.) 

PRODUCTS CORPORATION 
WEST 42ND STREET, NEW YORK CITY 
Branches in All Principal Cities 

pERFECT ELECTRIC. CONTROL 

E$IST- O-METE 
' TRAPE` MARK ülI I 

Go to your Radio Dealer 
today and buy this super - 
rheostat. It is being ac- 
claimed a wonder by all us- 
ers. The Instrument shown 
here is Type A- Filament, 
price $1.80. 

If your dealer is sold out 
write to us direct. 

Write to Mr. H. L. De Muth 

The Scholes Radio 
& Mfg. Corporation 

32.36 W. 18th St., N. Y. C. 

With 
adjustable 
brackets 
for mom:ting 

(Actual Size) 

Kurts and Accessories for makers r. o apparatus 

Go E. 
O 

Details. and Prices on request 
GENERAL RADIO CORPORATION Mfrs G Distributors of First Quality Radio Equipment 
including US'IC PLISTER RAD /O AMJ1 /F /ER 624.628 Market St. Phila dol phia 

KLOSNER 
RADIO PRODUCTS 

Stud for free Lilongwe. 
KLOSNER IMPROVED APPARATUS Co. 

2024 BOSTON ROAD ?kw Yam CITY 
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The Saturation Point 
(Continued from page 1941) 
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amateur ambition that makes a man neglect 
his business. He had plans for the future 
that included a two -stage amplifier and a 
loud speaker. In short, he was typical of 
a class of men ten times more numerous 
than all the radio sets manufactured in the 
world to date, a class in which the satura- 
tion point will not be reached until every 
one of them has a radio outfit. I have found 
similar men in Vermont, New Hampshire, 
Massachusetts, Rhode Island, Connecticut, 
New York, Pennsylvania, New Jersey, Dela- 
ware, Maryland, District of Columbia, Vir- 
ginia, West Virginia, Ohio, Kentucky, Illi- 
nois, Iowa, Nebraska, Colorado. Also in 
Scotland, England, Belgium, France, Swit- 
zerland, Germany and Holland, but the aver- 
age European is even more cautious about 
spending money than the most conservative 
American, and governmental restrictions af- 
fect the European market. 

SOME NEGLECTED OPPORTUNITIES 
When anyone mentions the saturation 

point of radio I think df a New England 
trust company president, some Long Island 
millionaires, a score or more of well -to -do 
families in my old home town in Pennsyl- 
vania, an insurance man and his family who 
were present with me at the Kissimmee 
demonstration, a mine manager and a hun- 
dred other well paid officials in West Vir- 
ginia, the owner of the $300,000 Luray 
Caverns, and a hundred other men who are 
able to buy what they want. They are all 
interested in radio, all above the average 
in mentality and education, all influential 
among wide circles of friends and acquant- 
ances, yet none of them has a radio outfit. 
One of the Luray guides built himself a set, 
but his interests are strongly in the direc- 
tion of electrical work, whereas the proprie- 
tor is of the managerial type. 

To illustrate some possibilities of one 
neglected opportunity : Luray Caverns are 
visited by as many as 8,000 persons in a 
day. Endless Caverns, Shenandoah Caverns, 
Weyer's Cave, all in the same valley, attract 
thousands also. On busy days some ex- 
cursionists have to wait quite a while for 
their chance to go through the caves. Ex- 
pectantly looking for new thrills, they are 
ripe for radio. What an opportunity to tie 
up some profitable customers, give radio con- 
tinuous and novel publicity, And connect up 
the fascinating new science with these 
natural wonders that, having once, in all 
probability, been the homes of prehistoric 
men, women and children, will always in- 
terest other human beings. 

"Welcome, strangers. I am the King of 
the Troglodytes. I will tell you the story 
of the caves of the Shenandoah Valley. 

Can you imagine the weird, never- to -be- 
gotten sensation that could be produced in 
an audience in the silence of a cavern, sur- 
rounded by the mysterious beauties of the 
hanging stalactites, the flowing, stony drap- 
eries and the unlifted stalagmites, by a voice 
from the air? The last awed whispers 
silenced by a reverberating chime from a 
stalactite organ, a concealed radio loud 
speaker could tell the story of the caves to 
underground groups from Staunton to New 
Market. One transmitter with a fifty -mile 
radius could serve them all. Daytime in- 
terference in The Valley is negligible. 

There are a thousand equally good oppor- 
tunities to introduce radio that must be 
grasped before the saturation point on that 
one line of effort comes as near as Mars. 
IP OTHER THINGS WERE ADVERTISED 

LIKE RADIO 
If by saturation point the foreseer of the 

radio limit means the point at which the 
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3 Letters! and they will 
be interesting to every -- 

radio user. IIrnO MOTOR CAR CCOIPANYaFN.Y. 

-+ ![[rDRON AND 7:RtiL1' MOTOR C ARR -- 
a,.mQ asur..RU.W.-e. 

ßnew0.y-v 
óuvaxoer 23tu, 1922. 

Acme Apparatus compaay. 
c'ambridde. Una, 

D®r 

It will pos.lely be of lnterut to you to loo. 
that to the aid of your Radio Prequeoy trvufettaer. Y2 a3 
and Re, 1 [...we built an Ideal eat. Selo sat brings in FYy, 
Nan clear a bell any time that 1 os to hear him. 
1 have also reached other stations that 1 never sted enl. 
last ol,ht 1 hooked up 3 neforoers In place of you . 
and with the atlons to 

e 
received there was enough 

e 

enough howls 
, 

and yel1. to va thinkr all Hell was lot loose at 
once, o put the old th Acles back era e load speaker started 
tog] s out same real music. This set basglten ouch estle- 
f.etlon that 1 simply c uldn't refrain from wrlting you to let 
you know that you have satisfied at least one Padio bug. Now- 
over, 1 mi 

only 
gh antenna add that 1 am wing a loop anteo and my t ..r 

oonal ate f y 2 variable condenser., one a3 plate and i plate hooked riC.t acre. th loop outlet. 

please do not tF1nk that this 10 the first set 
1 haws ever seen and that my enthusiasm is running any with ma 
1 have owneds step and a and have 
alga built numaroua other sets, but this Acme Radio Frequency M.foner sin has the world licked. 

Very truly yaw, 
fluoson gurus Car Company of F. T la. 
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your mya.n uea wy á Jke to kdo. I f o oe 
ar o, t.tdmo Y rr le[ear 

of 
bfors 

oJal 
Jtherld b° -1I1Jag 

puttadg. ye 1td o pth. tt.fj 
haura eJet éepolrg¿r11epl1tylpgJ[nalae modths yJ 

reoa^J 
rur gratJ 

g to raronr oh yld edls 
°ndearor, eaeJ sYei 
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You can purchase Acme Radio and Audio 
Frequency Amplifying Transformers at 
practically all radio, electrical and hard- 
ware stores. If, for some reason your 
nearest dealer does not carry them, we 
shall be glad to see that you are taken care 
of promptly. Bulletins and leaflets describ- 
ing hook -ups for various Acme Transform- 
ers will gladly be sent on request. 

THE ACME APPARATUS COMPANY 
(Pioneer trans former and radio 
engineers and manufacturers.) 

CAMBRIDGE, MASS., U. S. A. 

New York, 1270 Broadway 
Chicago, 184 W. Washington Street 

IOP amplification 
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MAGNETS 
Permanently 

Sensitive 
METRO Headphones will 

always respond as dis- 
tinctly to the slightest 

impulses as they did the day 
you purchased them. The mag- 
nets upon which their sensi- 
tivity depends, are made of 
highest quality tungsten steel, 
put through a special heat 
treatment, magnetized a n d 
then carefully "aged" to a 
uniform magnetic strength. 
These magnets will not weaken 
or lose their magnetism. If 
you want lasting sensitivity, 
you should insist on Metro 
Headphones. $6.00 Price 

Little Giant Set 

A surprisingly com- 
pact set. Cabinet. 
hi g h l y polished 
American Walnut 
finish. Simplest, 
easiest tuning de- 
vice. Complete with 
!Metro 

I hones.. $14.00 

Metre Wave 
Selector 

Makes any set 
h i g h l y selective. 
Completely s e p o- 
rates 360 from 400 
meters. Adds only 
one control without 
changing set. Cab- 
inet, highly pol- 
ish e d American 
Walnut e7.50 finish... 

Metro Electrical Co., Inc. 
Manufacturers of 

Metropolitan Radio Products 
70 Goble St., Newark, N. J. 

OMMIit 
1 

' 

1 

i 

BI fi fi 

k AI»o PROTECTO R, 
Ask Your 

Inst.rance Agent 

The Choice of the Foremost 
Engineers for over 17 years. 

Approved 
by National Board 
Fire Underwriters 

SOLDERALL 

k_Ifl NE. low llIN= fi 
AT JOBBERS 

AND DEALERS OR ay ,MIL 
254 A TUBE 

The Only Convenient Metal Solder 

Every Electrical Joint or Connection 

Needs SOLDERALL for Perfct Reception 

L. S. BRACH MFG. CO. 

1 

' 

1 

1 

NEWARK, - - NEW JERSEY , _MIS II fIMOI 

PHANTOM - CIRCUIT 
Build Your Own. This marvel of mystery. using no loop, 
no aerial and no ground brings in music instead of in- 
one tubce. We heard stations 950 miles 

be 
on 

one tube. By using WD -Il tube set can be entirely 
self contained. Very easy 

nothing 
build from our instructions, 

use your own spare Darts, .nothing complicated like radio 
frequency or super regenerative. Only one tuning con- 
trol. Complete instructions. with hookup and photo of circuit mailed to you for 60 cents. Stamps accepted. 
Vasco Radio Shop Box RN -704 Vacaville, Calif. 

UNIVERSAL 

& RESEARCH CQ sr 
199 So. Fair Oaks Ave. 

PASADENA CALIFORNIA 
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public will stop buying $300 outfits in order 
to hear : "The next number on the pro- 
gram of Wow Wum Wuzzle will be-" 
it may be time right now to get out the mop. 
Most persons who have brains enough to 
earn the price of a good radio set have 
too many to waste their time on logging 
call letters. But why hover around a bubble 
fountain with a clogged drain and let a 
Niagara of business go undeveloped? The 
people who would use radio are the big 
market, not the people who play with it. 

The dealer who advertises a radio set as 
he would a Pigs -in- Clover puzzle (and 
some are doing that) is merely setting the 
skids for a quick slide to oblivion. If other 
manufacturers and merchandisers should 
follow the lead of some who advertise radio 
we would read ads like this : 

"Miss Neatcalf puts on and takes off 27 
pairs of Holeproof silk hose in fifteen 
minutes I" 

"Wear Sorosis Shoes they have fifty - 
nine stitches to hold the sole to the welt." 

"Nehemiah Nearsight read all the way 
through to the back page of RADIO NEWS, 
last issue." 

"Make yourself a suit of Stein -Block 
clothes -we furnish the cloth." 

"Buy a seat in the last row for the opera 
and let us know if you hear the perform- 
ance." 

Such ads might appeal to certain classes 
of buyers, as similar radio ads do, but the 
saturation points on such lines come as 
quickly as those that follow a fall into .a 
puddle. 

20,000,000 AUTOS -HOW MANY RADIO 
OUTFITS 

The economic experts have been busy 
lately prospecting for the saturation point 
in the automobile industry. With 10,000,000 
cars registered in the United States, sev- 
eral big men in the business began to get 
cold feet. Among them, according to re- 
ports, was Edsel Ford, whose concern makes 
about 49 per cent of the yearly total of gas 
buggies. They believed not only that the 
absorption of cars was reaching the limit 
but that the expense of operation was going 
to squeeze out of the hands of the present 
owners many autos that had already been 
sold. 

The prqblem was put up to a number of 
college professors who, if the appeals for 
funds to raise their salaries are well found- 
ed, are not able to own cars, but who know 
more about the public's ability to buy than 
the purchasers do themselves. They figured, 
from accurate data, that an American with 
an income of $1600 a year can own and 
operate a flivver. In fact 1,364,000 such 
persons do. Extravagance? None at all. 
Among the less wealthy car owners, and 
particularly among the rural car owners, 
the cars are not merely a means of amuse- 
ment. On the contrary they are paying for 
themselves, paying for their upkeep, and 
paying a profit, because of the practical 
uses to which they are applied. 

The trend of prices seems to indicate that 
before long, persons with annual incomes 
of $1500 will be able to own cars. Any 
considerable lowering of prices opens mar- 
kets broader than have been reached before. 
The consensus of opinion among the ex- 
perts is that even if the growth of our popu- 
lation should stop where it is, the saturation 
point for automobiles would not be reached 
until the number in use was doubled, mak- 
ing a total of 20,000,000. By the time that 
number of cars are in use, the population 
will have increased and the market broad- 
ened. The saturation point, say the experts, 
is not a point at all, but only a ratio. The 
auto maker should worry, let Einstein figure 
it. 

The lesson is obvious : the saturation 
point of radio depends only upon the fuses 
to which we adapt it. Most regular listeners 
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How much do you 
expect your battery to do? 

:r 

Exide 
BATTERIES 

TURNING the dials with a battery that is a 
constant offender is not much fun. You can- 

not thoroughly enjoy radio broadcastings unless 
your battery is up to the job. 

Exide Radio Batteries are conservatively rated 
and give full ampere -hour capacity. They main- 
tain steady voltage and deliver uniform filament 
current to the tubes. From plates to connector 
terminals each detail is the result of experience 
gained in every field of battery service by the 
oldest and largest makers of storage batteries 
in the world. 

Exide Batteries play a leading role in the 
industrial world. They propel trucks, mine loco- 
motives, and submerged submarines; they operate 
the fire alarm system and send your voice over the 
telephone. Most of the government and 
commercial wireless stations are equipped with 
Exide Batteries. 

Your radio dealer will show you an Exide Radio 
Battery, or you can get one at any Exide Service 
Station. 

THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia, Pa. 

Service Stations Everywhere 
Branches in Seventeen Cities 
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FRESHMAN PRODUCTS- ACCURATE AND DEPENDABLE 

- _ Variable Resistance Leak 
With .00025 mfd. 
Micon Condenser $1 s00 

Without 
Condenser 75c combined 

Unbroken range -Zero to S Megohms. Cla- 

MI C O N 
rifles signals, 
creases battery 

Tested Mica 
CONDENSERS 

I`,s 
Assnre absolute noiselessness - 

lowers filament current, 
life, eliminates hissing. 

, .,tCON - 

TESTED Mica coxotNStR 
De, N 

CHAS. r3C6Nw:E3 Co. 
Hcy YORK r 

in- 

e.; 

clarity of tone -accuracy -constant 
fixed capacity. 

,. -zt,. 
X.' l.1135 FRCCS!~CQInc 

l A 

Size Pries Size Price 
.00025 $0.35 .0025 $0.50 
.0005 .35 .005 .75 
.001 .40 .006 1.00 
.002 .40 .01 1.50 

C .,...., .o.,, 

Antenella 
.006 MICONS and Variable Re- 
sistance Leaks especially adapted 
for New Flewelling Super Circuit. 

No antenna or aerial needed. At your dealers -otherwise send purchase price and 
Eliminates all the inconven- you will be supplied without further charge. 

lances in radio; operates from 
any light socket. Chas. Freshman Company, Inc. $2.00 106 Seventh Avenue, New York 

Pacific Coast Branch, 
329 Union League Bldg., 
Los Angeles. 

`7he Superlative 
inductance 

Four years of careful atten- 
tion to the details of manu- 
facture of this type of in- 
ductance unit has yielded 
a product of unquestioned 
superiority. And with in- 
creased efficiency in manu- 
facturing methods, moder- 
ate prices prevail for all sizes 

Ask Your Dealer 

Built First to Last" 

LETTER THAT RADIO SET ! 
Engrave your Radio Set with ELCO TRANSFERS. Make the most amateurish set 
look like a professional job. Come in card of 35 different words and characters; 
ever} thing necessary for the most complete receiving set. Letter panel in Five Minutes. 

Elco transfers come in gold with black letter; enhance appearance of your set 100 %D 
Are indestructible. 

Price per Card, with Directions (in coin) 35c 
If your Dealer cannot supply you, send us 35c with his name and address. 
DEALERS AND MANUFACTURERS Write for samples and discounts. 

ELLO RADIO CO. 93PITTSBURGH, PA.E 
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quickly reach their saturation point for 
phonograph records and player piano rolls, 
though there are ways of putting these 
across that the bored announcers have not 
yet thought of. Still trying to get his 
money's worth, the jaded listener -in tries 
radio golf or some other means of prosti- 
tuting a noble scientific achievement. Un- 
less he has a Pigs -in- Clover brain he gets 
over that in about the length of time re- 
quired for a run of measles. What then? 
In many cases the answer has been : Noth- 
ing. The saturation point of the radio pro- 
moter's brain was reached, in reference to 
these cases, when he developed a device 
potentially as usful as language, and then 
classified it with the hobby horse, the play- 
ing card, and the swagger stick. Why not 
begin now to promote radio as a household 
necessity, like running water or electric 
lights? 

It is a common thing to find homes in 
which there are first class radio outfits that 
have not been used for weeks. So firmly 
has the idea that radio is an amusement 
been established, that the owners let their 
high -priced outfits stand like novels that 
have been read and relegated to the book- 
case to gather dust. In the same homes are 
bespectacled men, women and children wear- 
ing their eyes out by too constant applica- 
tion to the printed page. The oculist does 
not dare to suggest that they use their ears 
and rest their eyes any more than the phy- 
sician dares to tell his patient that proper 
food, sufficient drinking water, exercise, rest, 
baths and fresh air are all that are needed 
to restore most folks to health who have 
not hopelessly abused their bodies. But the 
spread of proper information about radio, 
plus the development of broadcasting pro- 
grams so that they will give even better 
stuff than newspapers and magazines do, 
may in time change the popular attitude. 

"Why don't you rest your eyes and get 
it by radio ?" can be made as common a re- 
mark as "Why don't you take aspirin ?" and 
it will certainly be more helpful. 

ONLY 1 AMERICAN FAMILY IN 11 HAS 
TRIED RADIO 

The highest estimate of the number of 
radio sets in use in America that has been 
commonly quoted is 2,000,000. That is one 
set to every fifty -five persons, or one to 
every eleven families. The estimate is cer- 
tainly too high or else three -quarters of the 
sets are cleverly concealed. Not in any 
city block, county seat, rural village or 
farming district have I discovered any stns 
proportion of the population supplied with 
radio outfits. But even if the estimate is 
correct, it shows only one -fifth as many 
radio sets as automobiles in use. The satu- 
uration point, assuming that the lower prices 
of radio outfits will enable persons with in- 
comes of $1500 a year to own them, will 
not be reached until there are ten times more 
in use than there are today. 

There are several reasons why the satura- 
tion point for radio should be much higher 
than a similar point in the motor vehicle 
business. Children do not own and operate 
cars, if they are blessed with sane parents, 
but a child of six enjoys a simple radio re- 
ceiver. The whole family generally rides 
in one car, for the expense is too great to 
permit each person in the average house- 
hold to have an individual car, but the de- 
sire of each to enjoy himself in his own way 
is still there and in the case of radio it can 
often be gratified without prohibitive ex- 
penditure. Line radio opens the possibility 
of giving each member of the family simul- 
taneously a program suited to his tastes, 
via the light or telephone wires. Listening 
all at the same time, to their separate pro- 
grams, they will be as independent, while 
as sociably grouped around the hearthstone, 
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RADIO SUPPLIES - LOWEST PRICES 
WE SELL STANDARD RADIO AND ELECTRICAL MERCHANDISE AT ROCK -BOTTOM PRICES. OUR CATALOG 

GIVES A FULL LINE OF RADIO PARTS, COMPLETE RECEIVING SETS -ELECTRICAL GOODS 
AT GREATLY REDUCED PRICES. 

OUR GUARANTEE: All merchandise offered is standard and guaranteed perfect in material and 
workmanship. If any goods are found defective they will be exchanged or money promptly refunded. 

Our Prices 
Speak Louder 
Than Words 

Order :Direct From This List 

Magnet Wire 20 per cent. off list. 
RHEOSTATS: 
$1.00 Rheostat $ .32 
Homecherger De Luxe 13.25 
Johns -Manville Bik. Corn. Tubes, 

3 -in. .25 
DETECTORS: 
$ .75 Crystal Detector .55 
s .40 K. D. Crystal Detector .16 
$1.50 Multi Jack 1.15 
$1.50 Twin Adapter 1.15 
$1.25 Universal Plug .75 
BATTERY CHARGERS: 
$18.00 Westinghouse Batten 

Chargers 14.40 
$19.50 Westinghouse Battery 

Chargers for A. & B. Bat- 
teries 15.60 

70e Open Circuit Jack .30 
85c Double Circuit .35 
75c Battery Hydrometer .35 
KNIFE SWITCHES: 
Knife Switch S. P. S. T. .14 
Knife Switch S. P. D. T. .22 
Knife Switch D. P. D. T. .35 
Wooden Horn 5.50 
Contact Points .0H 
$5.00 Standard Metal Horn 4.00 
$7.50 Standard Metal Horn 6.50 
$20.00 WESSCO Battery Charger 12.05 
$3.00 Battery, 22% V. Variable 

highest quality guaranteed. 
Large else. 1.45 

$1.75 B Battery, 22% V. Vari- 
able, highest quality guaran- 
teed. Small sire. .75 

$7.00 Westinghouse Storage B 
Battery 5.50 

01.00 W. D. 11 A Battery ,55 
CONDENSERS: 
$5.00 WESSCO 23 -pl. Variable 

Condenser 1.85 
85.50 WESSCO 43 -pl. Variable 

Condenser 2.10 
8 -plate Vernier Variable Con- 

denser .70 
50e Mica Condensers .25 
Thordarson Grid Condenser .10 
Bronze Bus Bar, tinned, ft. .02 
PANELS: 
Guaranteed Genuine Bakelite Panels -7x10, $1.25; 7x18. 

$1.85; 9110, $1.00; 5x5, 47c; 
5x9, 95e; 6x12, $1.25; 7x12, 
$1.50; 7x9, $1.15; 12x14, $3.00; 
7x24 3.00 

$1.50 Miscroetats 85 
Spaghetti. per length 07 /z 
SPECIAL ELECTRIC SOLDER- 

ING IRON, TWO HEAT 4.95 
20e Bezel .15 
PHONES: 
$10.00 WESSCO Phones 4.95 
$5.00 Murdock Phones 3.55 
$1.00 Freshman Variable Grid 

Leak 65 
WIRE: 
100 ft. coil No. 14, r- strand pure 

copper Aerial Wire .55 
SOCKETS: 
$1.00 Genuine Bakelite Socket .45 
$1.00 Sockets .35 
DIALS: 
$1.00 Genc:ne Bakelite Dials - 

3 -in. 45e; 4 -In .55 
VA RIOCOUPLERS: 
$7.00 Guaranteed Genuine Bakelite 

Pioneer Variocoupler, silk wound 4.75 
$4.25 Variocoupler, guaranteed 

high quality 2.25 
$8.00 Moulded Varieeoupler. high- 

est quality 4.50 
$5.00 Shamrock Varioeeupler 2.59 
TRANSFORMERS: 
65.00 Acme Transformer 3.40 
$3.00 Radio Frequency Transform- 

ers 1.50 
$0.5II Wessco Audio Transformers 

highest quality guaranteed 3.25 
Thordarson Transformer 2.75 
VARIOMETERS: 
06.50 Pioneer Variometer, genuine 

Bakelite, silk wound 4.50 
$6.60 Wessco Variometer, highest 

quality guaranteed 3.26 
54.50 Variometer, guaranteed high 

2 40 quality 
$6.50 Moulded Variometer, high- 

est 3.50 quality 
BATTERIES: 
$24.00 A Battery, 100 amp., 6 V.16.75 
$19.00 A Battery, 80 amp., 6 V 1.45 
$14.50 A Battery 60 am 6 Y 10.76 

Wessco 
-aeet m,a iye Bese j A -_ 

111Supplpriervice Corp. slimy LIL Sáß 

Manufacturers, Jobbers and Im- 
porters of Radio Supplies and 

Household Electrical Goods. 

Sc. 
Charges 
Your 
itAtr 

Battery 
with a 
Wessco 
Battery 
Charger 
De Luxe 

$5 Wessco 23 Plate Variable 
Condenser. 

Special $1.85 

Operates on any or- 
dinary 110 Volt light 
circuit. Just "plug" in- 
to the light socket; af- 
tach the charger "clips" to 
battery terminals and the 
charger does the rest while 
you sleep. It has double size 
vibrator. Only one adjust- 
ment. Anyone can use it. Price 
includes everything complete. 
Guaranteed. Illustrated Battery 
Charger Bulletin sent on request. 

Ready 
To 
Use 

Price Complete 

$35 
Complet 
including 
Batteries, 
Tube, Phones, 
Aerial, Its. 

This is the most outstanding value ever of 
fered in a highly efficient Vacuum Tube Re- 

ceiving Set. 
We guarantee the Aerial A to be perfect 
in all details. Can he set up in less than 

an hour. This set is guaranteed to re- 
ceive 250 miles in summer and 500 

miles in winter. The price $35.00 in- 
cludes, Receiving Set; "A" Battery; 
"B" Battery; Vacuum Tube; 
Phones; Aerial; Insulators, etc. 

No extras to buy. Write for our 
descriptive bulletin. 

$5.50 Wessco 43 Plate Variable 
Condenser. 

Special $2.10 
The Wessco Policy 

Every WESSCO product is 
guaranteed and is backed by 

the principles of Highest 
Quality; volume produc- 

tion and small profit 
which combine to give 
you greatest value and 
complete satisfaction. 

$20 
Wessco Battery Charger 

De Luxe 

$10 Wessco Phones. 

Special $4.95 
Guaranteed to be superior to 
any phones on the market at $10. 

$12.9s 

Special 
Intro ductory 
Price 

$6.50 Wessco Audio Amplifying 
Transformer. High Ratio. 

Special $3.25 

Terms' 

Orders must include postage. Money order, bank draft or check 
e acceptable. All merchandise offered is standard and guaran- 

teed on a money back basis against defective workmanship. 

18 Murray St., Dept. RN New York 

Ask for new 
Illustrated Catalog 
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Prepaid 
Parcel Post 

Dealers and others 
are invited to write 
for our proposition. 

1 2 3 
There are three steel 
blades, each carefully 
ground to tit the screw 
slots. 

The New Toil 
You Are Looking For 

The Simore Lightning- Change 
Magazine Screw Driver. 

3 Blades- Change them in 2 seconds 

RADIO FANS 
Ever wish for a different size screw driver while 
working with your installations or adjustments with- 
out having to stop and hunt for it? Here it is. Three 
blades in the handle -gravity produces the blade you 
want -just the easiest, quickest thing you ever saw. 
Tip the handle - the selected blade slides out - turn 
the knurled cap at the base of the blade one quarter 
way and the blade is locked for use. Turn the cap 
again and that blade springs back into the magazine 
and you instantly get the other blades you may need. 

You need this in your 
Radio equipment. 

You'll say it's the handiest thing you 
ever saw. For the man or woman 
around the house it's just right. Me- 
chanics, carpenters and cabinet makers 
won't be without it, once they see it. 
It is a brand new tool, the strongest of 
its size and kind. Send for one today. 
Each tool guaranteed. 

Simon & Skidmore Mfg. Co. 
110 E. 6th St., Santa Ana, Calif. 

Makers of the Simore Automatic Universal Square 

krills !!./ 
THRILLS never end when you have a Tuska 

Popular -the regenerative receiving set that ex- 
perts recommend. Signals clear and sharp come in 
night after night from far -away stations. And for 
nearby programs, plenty of volume without dis- 
tortion. Every part Tuska -made; known for 12 
years as fine radio instruments. 

THE C. D. TUSKA CO., Hartford, Conn. 

Tuska Popular No. 225 
Regenerative Receiving Set, 
Tuska receiver, detector and 
2 -stage amplifier, licensed 
under Armstrong U. S. Patent 
No. 1,113,149. Catalog No. 
11 -A, showing Popular and 
other sets, on request. 

TUSKA RADIO 
RADIO DEALERS 

In addition to carrying the usual Radio Corpor- 
ation products, we are now distributors for New 
York State of the well -known Paragon Radio 
products, famous throughout the world. 
Write for latest bulletin and price discounts. 

20th Century Radio Corporation 
565 Fifth Avenue, New York City 

RADIO MAILING LISTS 
12,400 Radio Dealers, covering U.S. by States.. per. M. $7.50 

1,614 Radio Manufacturers, covering U.S. by States 
per list 15.00 

1,757 Radio Supply Jobbers, covering U.S. by States 
per list 15.00 

260 Radio Stations per list 4.00 
257 Mfrs., who make and assemble complete Radio 

Sets per list 9.00 
25,000 Radio Amateurs and Managera of Radio Sta- 

tions per M. 7.50 
Ask for price list covering Canada and England. 

Above ready to send on receipt of remittance. 
Trade Circular Addressing Co., 166 W. Adams St., Chicago 
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as though they were reading. Many diffi- 
culties that are inevitable when ordinary 
types of antennae are used may be elimi- 
nated. 

TELEGRAPHERS A GOOD MARKET 
The low saturation point of the air, which, 

so far as the 200 -, 360 -, and 400 -meter wave- 
lengths are concerned, has been reached 
already, keeps down the saturation point 
in the sale of receiving apparatus. On the 
other hand, there is no reason why sales of 
medium- and long -wave receivers should not 
be multiplied. There are enough telegraph 
operators and ex- operators in the United 
States, interested in learning to handle radio 
traffic but not yet brought to the point of 
action, to keep several factories working 
overtime. I met three in Kissimmee and if 
the ratio is the same throughout the coun- 
try, there are at least 100,000 in the United 
States. The high -power, long -wave stations 
are the ones they would want to tune in 
for first. 

SCHOOLS SHOULD BE INTERESTED 
The promotion of code classes in public 

schools would open the way to thousands 
of sales that today are not even thought of. 
Youngsters are so interested in codes that 
they invent all sorts of weird systems of 
secret writing. A teacher would not need 
to know Morse code herself. By the mere 
suggestion of a Morse class she could arouse 
interest, and the pupils who received per- 
mission to organize a class and study by 
themselves would feel highly favored. Send- 
ing and receiving the spelling, geography, 
history and language lessons with buzzer 
outfits would fix them more firmly in the 
mind than ordinary classroom methods. 
Morse plus a typewriter would start many 
a pupil on the way to earn his own living. 
When the class had built its own long -wave 
receiver to pick up the traffic that moves 
at easy speed from many high -power stations 
it would have accomplished something more 
practical than much of the instruction 
ordinarily given in the average school, and 
the foundation would have been laid for 
future radio sales on a better basis than 
most of them have today. Perhaps some 
radio business -builder has gone into the 
matter of promoting radio in schools, but 
there are thousands of schools where radio 
still has no part. 

CITY, TOWN AND COUNTY PLANTS 
NEEDED 

The saturation point for municipal radio 
plants, and plants to serve townships and 
counties, is about as far away as when Noah 
installed the wireless system on his ark, 
consisting of two doves. Such local systems 
which, in rural districts, could spread es- 
sential information much more quickly and 
satisfactorily than it is distributed today, 
have been crowded out of the running by 
the promotion of long- distance broadcasting 
and reception, but some day they may come 
into vogue and open the way for the sales 
of receivers by hundreds of thousands. The 
time of day, the lateness of trains, the ar- 
rival of the cattle car, the time of departure 
of the refrigerator car, the sudden news of 
the pausing of a celebrity en route, these 
matters the rural population want to know. 
Even where they are well supplied with 
telephones there is seldom a system for 
sending all the news over the lines. 
WOMEN THE BIGGEST MARKET OF ALL 

Of all the means that could be suggested 
for raising the saturation point of radio, the 
most potent is undoubtedly the adaptation 
of apparatus and systems to the require- 
ments of women. There are a few women 
who can and will learn to operate the types 
of receivers now in use, but ninety -nine per 
cent of women cannot and will not. It takes 
a generation to get the rank and file of 
women to use a mechanical device if it re- 
quires more application than the manipula- 
tion of a powder puff. There are women 
who drive cars. Many of them can be lo- 
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Here's the 
Comparison of Fie 
Adjustment Control 
Range of 
FIL -KO -STAT 
with Rheostats 
and Other 
Filament Controls 
Clearly Indicating 
How FIL -KO -STAT 

Excels and Showing 
Wherein it Permits 
Perfect and Gradual 
Current Increase 
With Infinite 

Adjusments 

44' 

2013 

Graphic proof of FIL -KO -STAT superiority as 
shown here can be had in any laboratory equipped with 
Bureau of Standards Instruments. 

Practical proof of FIL- KO -STAT superiority is 
evident the moment you put FIL -KO -STATS in place 
of the devices you now use to regulate filament action. n' i 11' i11111m'i111111iA'iiA'A'A11MA ''IIIILIIIIIII:w:a: '" 
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10 REVOLUTIONS OF KNOB 

FIL STAT Best 
Filament Control 

CURRENT INCREASEPFRFECT AND GRADUAI 

UBE ME RISING 5 
Trade Mark Registered 

Infinitesimal Control 
of Electronic Flow 

Definite Off 
in di catin g complete "A" Battery 
disconnection. 

Fine Adjustment 
starts where tube begins to function. 

At Full On 
Resistance practically zero. 

Absolutely Silent 
Non -michrophonic, free of all noises. 

No Current Variations 
Resistance constant at any setting. 

No Disks to Break or Chip 
Resistance element so finely divided 
further division impossible. 

GUARANTEED 
The FIL -KO -STAT is to all purposes "fool 
proof ". Each instrument is packed with 
the maker's guarantee that it will be re- 

placed if broken within one year. 
Manufactured by 

Iiilt4STRUttlan. 
apNRISbUAG PA. 

You have been eagerly waiting for just this instrument Mr. Set 
Builder, amateur or manufacturer. It marks a step forward in Radio. 
It is not an adaptation of some old method of current control. It is not 
a rheostat. IT IS A FILAMENT CONTROL, distinctly designed 
to utilize the great tuning posibilities of the vacuum tube itself. 

Its superiority is proven by every test. It regulates the FILAMENT HEAT. 
It gives absolute control of the ELECTRONIC FLOW and consequently 
permits THE FINEST TUNING POSSIBLE. 

Perfect and gradual increase of filament heat assures longer life to the tube. 
Fine adjustment of fractional currents makes it ideal for usewith Dry Cell tubes. 

And infinitesimal control of electronic flow gives a corresponding control of 

fine detection so absolutely essential in DX tuning. 

The time to 
replace all other 
filament c o n t r o l 
devices with 
FIL- KO -STATS is 
now. Say "FIL - 
KO -STAT" to your 
dealer today. If 
he has none in 
stock send his 
name and your re- 
mittance direct to 

Connection posts fitted 
with Fahnestock clip 
and solder contacts. 

501E INTERNATIONAL nrSTRiBUToRs 

ADID TORES 
C O RP O_ AT LO N WIRE ORDERS FILLED 

218 -222 West 34th St. TO JOBBERS AND 

Dept. RN NEW YORK DEALERS 

FIL- KO -STAT is very 
compact (exact size 
shown) it takes little 
space on the panel. 
So mountable it can 
replace any other con- 
trol without redrilling. 

PRICE 

.00 
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DELTA 
GOLD STRIPE 

RADIO HEADSET 
Pronounced the 
BEST by all 
users -- both in 
Quality and in 
Price. 

Delta Distribu- 
tors say: "It is 

Mechanically 
perfect." 

Every Delta 
Headset is guar- 
anteed satisfac- 
tory. 

Order Today. 

DELTA ELECTRIC COMPANY 
470 DELTA BLOCK, MARION 

KNOWN BY HER PRODUCTS 

MARION, INDIANA 

Standard Makers of Radio Apparatus, Bicycle Lamps, Auto 
Spotlights, Lanterns, Flashlights and Flashlight Batteries 

NEW YORK SAN FRANCISCO WINNIPEG 

"CONQUEROR" 

The Rolls -Royce of Radio Receiving Sets 
Custom built, absolutely one knob control, capable of an unprecedented degree of super 
sharp tuning, rendering undistorted tone, clear and voluminous. 
Simple to operate, built of the finest units known to the science. 
Most beautiful set ever seen, housed in solid mahogany piano finished cabinet. 
There is an unconditional bonafide one year guarantee with every "Conqueror" Sct we sell. 

Dealers and Jobbers write right now for specifications, price, and discounts. 

LEWIS & DEROY RADIO CORP. 
560 SEVENTH AVE. 

Designers & 
Builders of 

NEW YORK CITY 

Conqueror 
Radio Sets 

RADIO CATALOG 
Free to every one, although we 

Would appreciate 10e in stamps to 
paY printing and mailing. Pend us 

your name and address today. 

ERNEST ELECTRIC CO.' 
4847 Easton Ave., 
ST. LOUIS, MO. 

A QUALITY 
BATTERY 

Always 
Dependable 

Marke Stange Battery 
Company. 

1402 Atlantic Ave. 
Brooklyn, N. Y. 
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cated in a stream of traffic by listening for 
the loud curses of the drivers waiting for 
a chance to pass them. Salesmen say that 
the color of the paint, the little artistic 
touches that give a car an air of distinction, 
make more sales among women than all the 
work that goes into the essential mechanism. 
These are the things that women say about 
women and they are not a reflection upon 
the sex that ordinarily sticks to the activi- 
ties for which it is adapted. 

Women at present are but little interested 
in radio, as compared with men. If the 
man of the house installs and operates a 
set successfully it is a nice feature for an 
evening party, but after listening a few 
moments the party goes back to hats, clothes, 
weddings and gossip as usual. Broadcasting 
programs, if they are to sell receiving sets 
to the most numerous class of buyers, must 
get closer to the women's needs and inter- 
ests. Phones must be adapted to the fashion 
of women's hairdressing, unless the loud 
speaker can do better than it has done. Di- 
rect advertising must find a place in the 
scheme, for women are far more anxious 
to know the prices of dry goods than they 
are to know the state of affairs in Europe. 

If women can be aroused to a real inter- 
est in radio the saturation point for receiv- 
ing outfits in the United States will go as 
high as that of beer in Germany. 

,.,,,,11,,,,,,,,,,,,,I,,,,,,11,1111,111,,,,1,,,,:,,,,,,1111,,,,,, II I, 

The Commercial Wire- 
less Operator 

(Continued front page 1953) 

received his O. K., and signed (,ff. I 
turned around to the captain and handed 
him the bearing, bearings from Deer 
Island, Fourth Cliff and Gloucester. He 
looked at me and looked at the bearings. 
"I don't see anything here from Chat- 
ham, he said. I felt like hunting for a 
hole and crawling into it. Why had I 
ever come to sea? I mumbled something 
to him about "Sorry, my mistake," and 
turned around to my key to call "NXA." 
He told me to never mind, the bearings 
from "NAD" would do. He walked out, 
leaving me in a pretty badly down - 
hearted condition. But having called my 
first coast station, and finding that it 
wasn't so hard, after all, my confidence 
returned, and I called the Radio Corpo- 
ration station at Siasconset, Mass., ask - 
ing him if he had anything for me 
(OTC?). He replied "NIL." It was easy 
after I knew how. 

At 9:55 P. M.. I hunted around on my 
receiver for Arlington, Va., to get the 
"tick" and weather. I finally picked him 
up, but he was so weak I was unable to 
copy him. This was due to the fact that 
my receiver was equipped with only a 
crystal detector, which is not much good 
for receiving signals from any great dis- 
tance. The next morning at breakfast 
the officers asked for press. I told them 
that I was unable to get it. Nothing 
much was said, then, but later, when we 
became better acquainted, I didn't hear 
the end of the yell for press, until my 
argument with the second mate. During 
the entire time that I was north of Bos- 
ton, I was unable to get either press or 
weather from Arlington. I obtained sev- 
eral bearings for the captain along Nova 
Scotia coast without difficulty. 

We arrived at Sydney about three days 
after leaving Boston, and docked at 5 
A. M. As soon as his ship docks, the 
operator is free to do as he pleases until 
the ship is ready to leave. I took ad- 
vantage of this and looked the town 
over. There was not much to see, so 
returned to the ship at noon. We were 
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RADIO ACCESSORIES 
Antenna Equipment 

LIGHTNING 
ARRESTER 

Required on the antenna of 
every Receiving Station. 

Cat. No. 606 Price $2.00 

2015 

Four Phone Plugs and 
Posts 

FOUR PHONE POST 
For Crystal Sets 

Connects four or less head -sets in 
Multiple. 

Cat. No. 61$ Price $0.75 

FOUR PHONE POST 
For Vacuum Tube Sets 

Connects four or less head-sets in 
Series. 

Cat. No. 618 Price $0.75 

LIGHTNING 
ARRESTER 

SWITCH 
For Receiving Stations 
Demanded by those 

who want the best. 

Cat. No 602 Price $3.50 

In this grouping of 
Radio Accessories, we pre- 

sent to the radio trade a variety 
of parts which are in keeping 
with the reputation of BARKELEW Products. 

The Four Phone Plugs and Posts shown at 
the right are of unique design, compact and 
practical. On old sets they are easily applied 
by anyone. Manufacturers are installing them 
on new sets to meet the public demand. 

FOUR PHONE PLUG 

Connecta four or less head- 
sets in Series to any Radio Set 
using telephone jacks. 

Cat No. 616 Price $1.50 

Accessories of Merit and Quality 

GROUND SWITCH 

Required on all Transmitting 
Stations. Built of 100 Ampere cop- 
per. 

Cat. No. 601 Price $3.15 

FOUR PHONE PLUG 

Connects four or less head- 
sets in Multiple to any Radio Set 
us ng telephone hacks. 

Cat. No. 614 Price $1.50 

Our Lightning Arrester Switch No. 602 is recognized 
by Radio Engineers as the most effective device yet 
developed for that purpose. All of our switches and 
Lightning Arresters are approved by the Under- 
writers' Laboratories. 
Insulators and Pedestals meet the best Radio Engi- 
neering practice as well as the latest requirements 
of the National Electric Code. 

All radio material is packed in paper 
boxes and labeled, making excellent 

stock. e$ 

f 0` ,-- f 
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FOUR PHONE POST 
Adapted for Arrioto Senior 

For four or less head -sets in 
Series. Remove nuts and slip over 
phone posts. 

Cat. No. 617 Price $1.00 

Required on all Transmitting 
Stations. Built of 60 Ampere cop- 
per. 

Cat No 600 Price $2.50 

To Radio 
Distributors 
and Dealers 

Trade discounts to Radio 
Distributors and Dealers who 
have established standing or 
can prove their status. 

Local distribution is through Dealers 
where available. 

PORCELAIN 
PEDESTAL 
Brown Glace 

For spacing 
Switches No. 600, 
No. 601 and No. 
602. 5" out from 
the wall. 

Cat No. 611 
Price $0.50 pr. 

"LEAD IN" INSU- 
LATOR 

For Receiving Stations 
Spaces the "Lead 

Tri' Wire 5" out from 
the wall. 

Cat. No. 612 
Price $0.50 

"LEAD IN" INSULATOR 

For Transmitisng Stations 

A large petticoat insulator on a 

treated wood pm. 

Cat. No. 613 Price $1.00 

To Consumers 
Try your Dealer first; if he 

cannot furnish write our Middletown 
Office for name of one who will. 

THE BARKELEW ELECTRIC MFG. CO. 
MIDDLETOWN, OHIO 

15 S. Clinton St., CHICAGO 603 Century Bldg., PITTSBURGH 
75 Fremont St., SAN FRANCISCO 1487 Broadway, NEW YORK CITY 

411 Main St., LOS ANGELES Denham Bldg., DENVER 
Export Department, 29 Broadway, NEW YORK CITY 
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"ESCO" Battery Chargers 
To meet an insistent 
demand for 
RUGGED - 
RELIABLE 
NEVER FAILING 
MOTOR - 
GENERATORS. 
For charging Batteries 
in Wireless Operation. 
We have developed a 
complete line of 

MANY SIZES. 
With or without 
panel boards. 
ESCO quality thruout. 
You know what that 
means. 

Ask for Bulletin 242 

ELECTRIC SPECIALTY CO. 
211 South Street 

STAMFORD, CONN., U. S. A. 
Pioneers in Developing Quality Wireless Apparatus 

2016 

Did You Ever "Stop" 
To Think 

That Here Is Your 

Opportunity 
to obtain a Radio Receiving Set that affords you a simple, flexible, compact and 
exceptionally efficient assembly of standard radio instruments. 
Several of the important features are: 

1. Tuning is accomplished by VARIABLE CONDENSERS mounted 
in the detector amplifier cabinet on the right. 

2. Distortion of Signals is reduced to an absolute minimum by a perma- 
nent negative amplifier grid potential. 

3. Amplification is greater than 2000 times the audibility of signals 
received over a crystal set. 

Before you make your final decision as to a Radio Receiving Outfit we invite 
you to write for our descriptive bulletin G. describing the Universal Radio 
Receiver and Coil Unit. 

HAYES & NEWTON 
Machinists and Manufacturers of 

Scientific Instruments and Testing Machines 

115 North Market Street, URBANA, ILLINOIS 

MAGNETITE 

Hit it anywhere! RADIO - CRYSTAL 

The most sensitive Crystal Detector on the world market. Unaffected 
by handling or moisture and will render efficient service indefinitely. Price 
50 cents at ALL DEALERS -or mailed direct. GUARANTEED by 

GIBBONS- DUSTIN RADIO MFG. CO. 

OWNERS AND NATIONAL DISTRIBUTORS 

518 WEST 9TH STREET 

kÑF'iiÍ'E 

Los ANGELES, CALIP U. S. A. 

Radio News for May, 1923 

loaded at 2:30 P. M. and steamed out of 
Sydney at 3 P. M. Coastwise ships do 
not stay long in port. The same applies 
to oil tankers, I have learned. 

On the way back to Boston I took 
gravity readings of my storage batteries. 
I found most of them to be below 1.150, 
so put them on charge. I gave them 10 
hours' charge, and then took new read- 
ings. A few had risen slightly, but most 
of them had not moved at all. I gave 
them more charge. In school I had been 
given 25 or more rules regarding care of 
storage batteries. Some of those rules, 
such as "keep cells clean and dry," "keep 
all naked flames away from cells," etc., 
may be all right, but the rules for charg- 
ing did not seem to quite fit, especially 
the one about "take frequent voltage and 
gravity readings during the last few 
hours of charge." There did not seem to 
be any "last few hours of charge." So 
I disregarded the rules and charged, and 
charged, and charged, until they gassed, 
and gassed, and gassed some more. 

After giving them about 25 hours of 
charging, I took readings again. One 
or two of the cells were up to 1.220. The 
rest of them ranged from 1.200 down to 
no reading at all. This was the best that 
I could do with them, so decided that 
the rules for charging were all "bunk." 
The rules do hold good for new cells, but 
for older cells there is no fixed rule; just 
charge to your own discretion. While 
on that ship I had no trouble with bat- 
teries, as I kept a leak charge going into 
them practically all of the time, and kept 
them up as high as possible, never letting 
them run down. 

The old operator had left the set with 
five quenched gaps in circuit. Believing 
that that was the proper number to use, 
I did not change the number. I began 
having trouble with the insulating gaskets 
puncturing, and the spark jumping from 
one gap through the hole in the gasket 
to the next gap. I thought of cutting 
more gaps into circuit, but, although my 
radiation was low, my tone was fine, and 
I was afraid that if I cut more gaps into 
circuit I would blow my condensers. 

The trip from Sydney back to Boston 
was a bad one, as far as fog was con- 
cerned. The captain kept me on the 
jump getting bearings. My gaps con- 
tinued to blow, and when one would blow 
I would take that gap out and replace it 
with a spare, or one in the rack that I 
was not using. I finally used up all the 
spare gaps, and then had to take the used 
ones apart and put in spare gaskets. I 
used nearly all my spare gaskets, and 
still they continued to puncture. Fortu- 
nately, we arrived in Boston just before 
I used the last one. I reported at the 
radio company and casually mentioned 
that I was having trouble with my gap 
gaskets puncturing. They told me that 
I was probably not using enough gaps. 
When I went back to the ship I cut eight 
into circuit, and had no more trouble 
with gaps. 

My next trip was to Norfolk, Va. The 
first night out I was still unable to copy 
Arlington. The following night I got 
him fine. Copied the weather and took 
it to the bridge and stuck it up on the 
wall where there was a nail for that pur- 
pose. Made two copies of press, one 
which I gave to the captain, putting the 
other on the officers' mess table. I ate 
with the officers, and while I was there 
I don't believe more than two gave the 
press even a glance. I decided then and 
there that it wasn't the press that they 
kicked about, but because it is tradition 
that the wireless operator must be 
"kidded" about press and static and 
everything else in general that could be 
thought of. Press and static have been 
bug -bears for the wireless operator on 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for May, 1923 2017 

/À?ece,ver o, ómorrozd 

c7X'e 
Tomorrow in Radio means a wider and 

more useful as well as more entertaining 
broadcasting. Therefore, to the purchasers 
of receiving sets, the design, the material, 

the workmanship, the circuit and the as- 

sembly, all play an important part in the 

quality of reception, and distance heard. 

The placing of a Symphony in your 

home is a permanent investment that will 

win your instant approval, and occupy a 

prominent place among your most cher- 

ished possessions. 

The clear reception and unusual vol- 

ume are the results of the high grade 

units, the fine workmanship, the most 

efficient circuit, and the correct assembly. 
The improved circuit used in the Sym- 

phony combined with the accuracy of its 

construction, has increased the selectivity 
to a marked degree. 

The range of the Symphony Receiver is 

unlimited. Recently, in Chicago, Havana, 
Cuba, was tuned in not only on a head 
set but heard plainly on a loud speaker. 

The Symphony Receivers are made in 

two types - Three and Two stages of 
audio frequency amplification. 

If your dealer cannot furnish informa- 
tion on the Symphony, write for illus- 

trated catalog, giving us his name. 

JONES RADIO COMPANY 
Lytton Building, Chicago 

The Symphony is manufactured under the U. S. Patent No. 1113149, Armstrong Regenerative Circuit 

All parts used in the Symphony are built and guaranteed by the Kellogg Switchboard & Supply Company 

for twenty-five years manufacturers of complete telephone equipment 
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" 
The 
Watch 
Dog of 
the 
TUBE" 

3 Reasons 
for a Weston Voltmeter 
1 -It saves tubes. Properly used, it makes premature "burn- 
outs" impossible. A voltmeter has always been a tremendous 
convenience even with larger tubes where the filament light 
has roughly indicated the voltage. Today -with many of 

the smaller tubes showing none or little light -a voltmeter is absolutely imperative. 
2 -It saves current, prolonging the life of 
your dry cells and making it unnecessary 
to recharge storage batteries so often. 
3 -It improves your reception by greatly 
simplifying tuning and makes it possible to 
quickly duplicate results. 
Tubes cost money -current costs money - 
better reception increases your pleasure. 
You can't afford to be without this handy, 
money- saving instrument another day. 

Booklet J. gives you full information on 
Weston Voltmeters, Ammeters, Millions- 

meters, Thermo- Ammeters and Thermo -Gal -. 
vanometers for amateur, advanced experi- 
menter or commercial station. FREE. 
YOU SHOULD HAVE IT. Send for it. 

a 

'o 

Weston Filament Voltmeter 

Weston Electrical 
Instrument Co. 

173 Weston Avenue Newark, N. J. 
Electrical Indicating Instrument Authorities since 1888 

THE SUN NEVER 
SETS ON THE 

ESTON 

"STANDARD" THE WORLD OVER., EI_ECTF?IC"L. 
1fV 5TFZVME,l , An IndiCatin9 fnSfrument for Every Individual Need Gnd Industrial Purpose 

KEEP YOUR "A" BATTERY 
*.6. FULLY CHARGED 

M 

0 
N 

m 

Read -Easy 
Hydrometer 

B 
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Your Storage battery needs constant attention. Do 
not neglect testing the charge every day. It will 

save you money to keep it in best condition. 

i 
rw ,, 

'%u:0, 

Read -Easy 
Hydrometer 

tells at a glance the exact condi- 
tion of every cell in your 

battery. No guess work - absolutely accurate. 
No dripping-no 

slopping - no 
sticking with 
s Read -Easy 

is a professional instrument made 
for the amateur. It is simple to 
read and always works. 

For Your Battery's Sake Do 
Not Accept Cheap Substitutes 
The Read -Easy sells for $1.25 at all good supply stores. 
If you can't get it, send your order direct to us. We will 
mail post paid and insured. 

ALA MFG. CO., 401 -417 S. Sangamon St., Chicago 

IIIIIIIIIIIIIIIIIIIIIr 

KEEP A RECORD 
A great interest trill be added it you record im- 
portant matters received. 

RADIO LOG 
A well designed Record Book. Indexed and ar- 
ranged to record all details. 

No Advertising. 50e post paid. 
RADIO PRINT Tiffin, Ohio 216 Circular St. 

v e4 toyou Free 
for SO days trial on approval. Your 

choice Or 44 Styles, colors and sizes of 
the famous Ranger Bicycles. Express pre- 
paid. Low Factory- to-Rider Prices. 1(taaa Its oIlay if desired. stony boye th. smatiati 

month) 

pay 
and girls easily save 

y payments. Tires bolt anual prcée.Write for remark. 
able factory prices and marvelous offers. 

Ile Cycle Co any ay us Y Write for 
Dept. El I Is cluia$o free catalog 
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shipboard ever since the first set was put 
on a ship, and I guess it will always be 
the same. 

Occasionally I would have a little trou- 
ble with my set, and needing tools that I 
did not have myself, I would go to the 
chief engineer for them. He wouldn't 
pay any attention to me. My steam 
heater needed new connections. I told 
him about it, with no results. The offi- 
cers continually "rode" me about press. 
The second mate, especially, went out of 
his way to "ride" me. This second mate 
was a young fellow with a master's 
license, and I guess had acquired a big 
head with his imagined importance, 

One day, about two months after my 
first trip, we were laying at anchor in 
the harbor at Sydney. The captain asked 
the second mate and myself if we would 
row him ashore in one of the ship's boats. 
We did so. Two hours later we started 
to row back. The water was choppy. 
I sat in front of the mate. It was my 
first experience at rowing a boat. Occa- 
sionally, on the way back to the ship, my 
oar would skim over the top of the water 
and give the mate a shower bath. He cursed 
me in a half- serious, half good- natured 
way. After we had climbed back to the 
deck of the ship he continued to curse 
me. I began to get a little "peeved," so 
walked away from him and climbed up 
to my "shack." 

The next noon, at the mess -table, the 
second engineer started on me about 
press, and how useless a wireless operator 
was on board a ship. I took it good - naturedly, for I had reached the point 
where I realized this nagging at me was 
done with the same feeling as a mother 
has when she kisses her baby. Then the 
second mate started. I began to see red. The others, feeling the tenseness in the air, kept quiet. The second mate kept it 
up, until I could stand it no more, and jumping up, I told him where he could go, and a few other things that the law will not allow me to put on paper. He jumped up and we started for the deck to "have it out." The others stopped us before we could get out on deck. We subsided, and that was the end of it. From that day until the day I left that ship we never went near each other, or spoke a word to each other. 

After the argument that day, the others who were at the table at the time, came up to my "shack" during the afternoon and each one told me that they were glad that I had finally shown some spirit. From that day on, nothing was said about press, static, or any part of 
became 

work, 
much more 1pleasant. rdThe chief engineer would come up occasionally, sit down and talk with me, swap magazines. etc., and my heater was fixed. The stern chief I found to be a regular good fellow. But try as hard as I could, it was im- possible to tune Arlington in loud enough to copy him with my crystal detector. Finally I never bothered with Arlington until I had got down as far at least as 

EXPERIMENTAL ELECTRICITY COURSE IN 
By S. GERNSBACK andSHNW. SECOR, E.E. Every phase of experimental elec- tricity Is treated comprehensively 

In plain English. New Experi- ments are described and explained and nearly every application of Electricity in modern life Is given in simple language. 
A masterpiece. Explains every electrical device from a push but- ton and bell to the biggest gener- ator made. Worth its weight In gold tor 
know about electricity, elecctricity,o ands to the experimenter it is still more valu- able because of its many facts, tables, etc. 
The Best Electrical Text -Book on the Market. Size of Book Is 6x9 ". The book contains 128 pages, and 

more than 400 illustrations. 

had - 

Cloth bound, stiff covers, 

black stameped, Beach 
nd $1,25 

EXPERIMENTER PUB. CO., Inc. 
53 Park Place. New York City 
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insist 
Standard 
in 

durable efciency, clearness and wide distance - 
-, range Federal Standard Head Sets have no superiors. 

Made of specially treated steel with permanent mag- 
scientific wiring and adjustment, and precision 

of metal parts, these Head Sets have achieved 
well deserved universal recognition and endorsement 

Radio experts. 
To secure professional efficiency from your receiver 

on having Federal Standard Head Sets; Federal 
is the product of over twenty years' experience 

the manufacture of communication apparatus. 

Ask your dealer for Federal Standard Heaa Sets. 
If out of stock he can get them from our nearest 

office. Accept no substitute. 

Plrrj1 TrIPthunU a tl TrIPigr1Plt (IAmPttm1 
BUFFALO, N. Y. 

-, ( 
_ 

t 
411 

V , 

l 

WCC=. »A 

Federal Standard Head 
are made avith 2200 

and 3200 Ohms 

Federal makes a complete 
of d Radio 

al/areasonably 
Write for latest 

DX if/DXí1iDX /1/DX il/DX if/DX/!/DX íl/DX/1/DX 

X "VirBren" 
(New trade name for our Products) 

"AFTER MAKING TESTS of the various makes of RF transformers I find that the 
DX Transformer is superior to any so far tested ; I would gladly recommend the DX 
to anyone desiring to get BEST RESULTS IN RADIO FREQUENCY." Writes 
well known Consulting Engineer. 

ONE STAGE of Radio Frequency Amplification and detector, using DX Transformer 
with non -regenerative tuner is equal, and often far superior, to a good regenerative 
detector set. Thus, BY USING ONE TO THREE STAGES OF DX TRANS- 
FORMERS you simplify tuning, reduce expense, increase your receiving range, with 
perfect tone volume. 

DX TRANSFORMERS are especially effective with W.D.11 tubes; in fact, you 
will get the very best service this tube is capable of giving by using the DX transformer 
for radio frequency amplification. 

Write for circuit showing method of using one or more stages of Radio Frequency in 
connection with your present set. Also ask us about a REAL DX RADIO RECEIV- 
ING SET. 

Wave - length Range 

DXt 170- 450 $6.40 
DX -S 400 -1200 .... ...... 0.60 
DX -2 900-3000 6.60 
Standard Mounting .9U 

ss 
I0 

aK r CO 
YASHIlYGTON. D. Ca. 

Patented 

Attractive 
proposition to 
distributors. 
WRITE FOR 

LITERATURE 

Become expert in Radio Frequency. 
Read the new Kenneth Harkness book on 
Radio Frequency Amplification. Order 

IT PAYS TO HAVE THE BEST early. Price $1.00. 

4Y DX/1/DXíIiDX iY DX/1/DX/1/DX il/DX/liDXíYDX. 
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Here's a Pair of Winners 

r 

The Wimco Condenser 

Made to meet a demand for quality 
-highest efficiency, 3 plate, 23 plate 
and 43 plate sizes. 

The Carco Coupler 

Just the thing for the popular receiv- 
ing set. Bakelite tube, and rotor, silk 
covered wire, perfect contacts. 

We invite Dealer and Jobber inquiries. 

Send for literature and prices on Wimco Socket for WD11 tube. 

THE WIRELESS MFG. CO., CANTON, OHIO 
MANUFACTURERS DISTRIBUTORS 

NOW READY! ACT QUICKLY! 
The first and only complete line of high -grade receiving instruments made by one manufacturer. 
For many years we have specialized in Radio instruments for voice and musical reproduction. We 
now offer a perfectly developed and GUARANTEED line of apparatus with a price range to meet 
every demand. Send for circular. 

The Wonderful, New ACOUSTICOLA with Loud Speaker Unit 
Made in four models; especially designed as a loud speaker. Has a large highly sensitive diaphragm 
with ADJUSTABLE device. Will not "blast" on the strongest amplified signals and gives remark- 
able volume and clarity on weak signals. Gives Truest reproduction of voice and music. 

Trimm "Concert Grand" Model 
ACOUSTICOLA 

A finely finished large walnut cabinet 
enclosing a Cast Aluminum horn with 
Loud Speaker Unit of exceptional tone 
quality and volume. A handsome orna- 
ment for the finest home. 

Trimm "Studio" Model 
ACOUSTICOLA 

Has same Loud Speaker Unit as "Con- 
cert Grand" model but a composition 
horn of somewhat smaller size. Walnut 
cabinet. Reasonably priced. 

Trimm "Simplex" Model 
ACOUSTICOLA 

Designed to give all the advantages of 
the more expensive "Concert Grand" 
and "Studio" models but less expensive 
because not enclosed in a cabinet. Has 
the same Loud Speaker Unit mounted 
on wood base with composition horn un- 
covered. A wonderful value. 

Trimm "Professional" 
3000 Ohm Head Set 

The finest instrument of its kind. 
Moulded Bakelite cases and ear caps, 
single bar Tungsten steel magnets; light 
weight. Exceptional tone and volume. 
A $12.00 quality to retail at $7.65. 

Trimm "Dependable" 
2400 Ohm Head Set 

Standard bi -polar construction. Alumi- 
num case. Splendid appearance, volume 
and tone, to retail for only $5.00. Great- 
est value ever offered. 

Trimm Acousticola 
Phonograph Attachment 

The wonderful Trimm Loud Speaker 
Unit mounted in a small cabinet to be 
placed in any phonograph, with bushings 
for attachment to the tone arm. A con- 
venient and handsomely finished instru- 
ment. 

ORDER ANY TRIMM PRODUCT ON APPROVAL. 
YOUR MONEY BACK IF NOT SATISFIED. 

Write us today for full description and prices. Mention your dealer's name. 

TRIMM RADIO MFG. CO. Dept. 40 24 -30 S. Clinton St., Chicago, Ill. 

CUT RATE RADIO 
Standard apparatus only. 

Write for 54 Page Catalog of Bargains. 
Baldwin Type "C" Phones $10.25 
Brandes Superior Phones 6.45 
Radlotron U V 200 Detector Tubes 4.25 
Acme Audio Transformers 4.45 

Everything for Radio at less. Immediate Delivery. 

Federal Radio Electric Co., Dept. A 
1233 GRAND AVE. KANSAS CITY. MO. 

- FREE - 
A book on how to get "Better Results from 
Radio" -Write to Willard Storage Battery 
Company, 281 East 131st St., Cleveland, Ohio 
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Chatham or Siasconset. I hooked up a 
single vacuum tube to my receiver, in 
place of the crystal. It did not work 
much better with Arlington, but I ob- 
tained better results when working near- 
by stations. The most disagreeable fea- 
ture of the crystal detector in commercial 
work i.. not so much the limited distance 
of receiving as the fact that after finding 
a nice sensitive spot on the crystal, the 
high frequency kick -back of the trans- 
mitter knocks the point off of the sensi- 
tive spot. So, when switching back to 
receiving, the point must be readjusted. 
If the station you are communicating 
with comes back quickly, by the time the 
crystal has been readjusted, you may 
have lost half of his communication and 
be forced to call for a "QTA" (please 
repeat). Unless you are real close to the 
other station, this will happen every 
time, and it is a matter of how quickly 
you can readjust the crystal, as to 
whether or not you are going to miss 
anything. Most of the ships today are 
equipped with a vacuum tube detector 
and one stage of amplification, which 
makes the receiving a great deal more 
agreeable. 

Many times while using crystal I have 
been tempted to rip the receiver off the 
table and jump on it. It would get on 
my nerves so badly at times that tears 
would come in my eyes and I'd feel like 
crying like a baby. After hooking up a 
tube as a detector, my receiving became 
more "sunshiney." An operator is not 
supposed to use tubes on a commercial 
set unless the set is licensed for them, 
as the tubes are patented and Io be used 
for amateur and experimental use only. 
I was within the law, because I was 
rising them in an experimental way, viz., 
finding out which was the best way to 
receive, with tubes or with crystal. As a 
result of my experiments I found that 
receiving is better when using a tube. 

Last September, October and Novem- 
ber I was in the Gulf of Mexico trade 
on an oil tanker. You "hams" who are 
reading this undoubtedly have been 
bothered, more or less, with static. But 
you don't realize just how bad static is 
until you have had a touch of Tropical 
static. "Bad" is no name for it. It is 
worse than that. It doesn't come in 
crashes, it comes in a steady roar, so 
loud that it is next to impossible to hear 
a station close by. This is at its worst 
at night, and only during the months 
previously mentioned. Often it is impos- 
sible to hear a weather report through it. 
In that case you have to wait until the 
next morning and obtain it from some 
other station which is near a shore sta- 
tion. During these three months it is 
absolutely necessary to get the weather 
as often as possible. For these three 
months are the months of the hurricane 
season, and if the weather is known 
ahead of time much bad weather can be 
avoided. 

An operator's life on shipboard is an 
easy one, too easy, in fact. Some oper- ators have the idea that the ship couldn't 
get along without them, but an attitude 
of that kind will cause an operator's life 
to be anything but pleasant. The opera- 
tor should consider himself a happy me- 
dium between the deck and the bridge, 
not mixing too much with the sailors, 
and not making himself a nuisance on the bridge. The captain is the only one 
to whom the operator is responsible or from whom the operator takes orders. 
But, if any of the other officers, carpenter, 
boatswain, etc., should ask you to do them a favor, it is advisable to do it, as the occasion often arises when you have 
to ask favors yourself. Be a good fellow. The operator eats with the officers, so he has the best food on the ship. He is 
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"Having time of my life getting most 

splendid results from the `Soco- 

stat' " says one radio fan. 

The "Socostat" is a combination of socket and rheo- 
stat that eliminates the wiring of two separate parts. 
Saves time, material and money. 

No exposed wires. The internal rheostat permits 
very sensitive filament adjustment. Tube noises 
reduced to a minimum. Bakelite base and cover. 
Nickle plated receptacle takes any standard detec- 

tor and amplifier tube. Rings 
and screws all nickle plated. 
The "Socostat" simplifies 
your construction and im- 
proves the appearance and 
operation of your set. Guar- 
antees a smooth and positive 
contact. View showing panel mounting of 

"Socostat." 

"SOCOSTAT ff 
(Socket and Rheostat) 

Single -unit socket and Rheostat 
for Table or Panel Mounting. 

Another radio expert writes : "The "Soco- 
stat" practically eliminates the usual tube 
noises and gives better results than the 
socket and rheostat in every way. Have 
shown it to several of the boys and all 
agree that it is O. K. It should go big 
with the Radio Bugs." 

We guarantee that you will be satisfied. 
Price $2.50 at your dealer or write 

View showing cover and ring removed. 

FEDDERS MANUFACTURING CO., INC., 55 Tonawanda Street, BUFFALO, N. Y. 

"Pioneer" Innovation in Variocoupler Design 
Here again we are "Pioneers," giving to the world a wholly -new 

and vastly- better type of Variocoupler. 

"Pioneer" Variocoupier 
Price, each, postpaid 57.00 

"PIONEER" VARIOCOUPLER 
Coupler has 16 taps on the primary circuit, 8 of 

which are tapped every wire, for selective or close 
tuning, and fine modulation. The other 8 are 
tapped every 6 turns, for coarse tuning. 

"PIONEER" VARIOMETER 
A companion -piece to the coupler. Can be used 

on either grid or plate- circuit up to 960 meters. 

MAXIMUM AMPLIFICATION 

AND SELECTIVITY 

without distortion, are assured by the close -coupling; the 
fixed and positive balance, and perfect alignment secured 
by our close -coupled design and method of winding. 
Both instruments are perfectly balanced on 240 to 960 
meters, and are especially designed for clear reception of 
long -range signals. 

The most beautiful instruments made, both in out- 
ward appearance, and in the work they do. 
They have been awarded Certificate of Merit No. 37 
and 68 by the Radio News Laboratories. 
Send for circular. Better still, order the instru- 

ments, and put them to every test on 
your own set. In no other way can you 
be sure of permanently selective tuning 
or satisfactory reception. 

ON t IC ` F.°;;4n .' ORPORATION 

Stator Shell of "Pioneer" Variocoupler GALESBURG, ILL., U. S. A. 

"Pioneer" Variometer 
Price, each, postpaid $6,50 

"Pioneer" Rotor 
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Miraco Gets 'em 1500 Miles Away 

Users of the MIRACO Radio Frequency Broadcast Receiver report 
wonderful results. St. Louis hears Schenectady -Davenport hears 
Newark -Cincinnati hears San Francisco. 
Reception is clear and distinct, tuning is very sharp, and there's prac- 
tically no interference. 
MIRACO sets may be used with either WD 11 tubes and 1% volt 
dry cell or 6 volt tubes and 6 volt storage battery. 

Order your MIRACO set TODAY and be sure to specify tubes to be used. 
Retail Price - $54.50 

DEALERS -When you get our proposition in detail- you'll WANT TO PUSH 
THE MIRACO LINE. 

AGENTS waisted everywhere. 

THE MIDWEST RADIO CO. 
804 Main Street Cincinnati, Ohio 
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New "United" Vernier 
A MIRACLE -WORKER 

IN FINE, SELECTIVE TUNING. 
OPERATES ON A NEW PRINCIPLE. 

Will bring in the elusive stations that have thus 
far defied you, by giving at least twice as fine a 
tuning as has ever been possible with the best con- 
densers thus far developed. 
Can be attached to any plate condenser, by drilling 
one hole in top plate. 

Price, each, postpaid $2.50. 
"UNITED" VARIABLE CONDENSERS 

WITH NEW VERNIER 
43 -Plate each $6.50 
23-Plate 6 00 
11-Plate 5 50 

SCtrw TWntLRD TO 
o}rtATINO VrRNILIr 

V LfrNlca PIR[L 

CONTACT RINO 

4ONTACT 
PIN 

MICA DISC 
5trw,LN PLATC11 

CNYLA TOT CLI1MINO 
VAL TO SWIFT 

"UNITED" TRANSFORMER 
Audio Frequency. Amplifies detect- 
ed signals so they come in clear and 
strong, for either headphone or 
loudspeaker reception. 

Each $4.50 
Send for catalog of United Products 

United Mfg. & Distributing Co. 
536 Lake Shore Drive Chicago, Ill. 

BRASS 
Rods in rnd a 
square. Mo 

uachinnd 
e 

screws, a n y size. 
Tubing and sheet. Nuts. Small drills 
and taps. Knobs and dials. 

ANGLERS, U. S. A. 
STREATOR, ILL. BRUCE ST.PLANT 

Variable Grid Leaks s .45 each 
Tubular Grid Leaks (all resistant') .50 each 
Tubular Grid Leaks mounting .35 each 
Single V. T. Sockets Type S -10 ....... .90 each 
Triple V. T. Sockets Type S -4 2.70 each 
Bakelite WD -11 Sockets .50 each 

RADIO SERVICE & MFG. CO. 
(Established 1918) 

Factory -Lynbrook, L. I. 
we carry a Complete Line of Radio Apparatus 
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a licensed man and rated as an officer. 
The operator's room is kept clean and 
the bunk made up by a mess -man. He 
is at liberty to go ashore as soon as the 
boat docks, and is free until she leaves. 
The wireless operator has a chance to 
see the world. If he gets tired of one 
ship he can quit and wait in line for another, although at the present time, 
with ships so scarce, that isn't a very 
profitable thing to do. There is always 
the chance of exchanging ships with 
some other operator, with the controlling 
radio corporation's permission. 

The radio operator's salary varies; in the coastwise trade it averages about $75 per month. On "off shore" ships his salary averages $90 per month. The duties on the ship are very easy. In my own case, I turn out at 8 A. M., have breakfast, "listen in" from 9 A. M. until 
I get the "tick" at noon, when I eat; send the ship's position to the nearest 
coast station, and "listen in" for an hour or so, pussibly until 3 or 3:30, lay down for afternoon nap, until supper -time. 
"Listen in" again from 6:30 or 7 until 
9 P. M. Rest for an hour and then 
tackle Arlington weather and press, until 
he signs off at, usually, about midnight. 
Then turn in. Copy the press over the next morning while "listening in." Make three copies of press, one for the captain, 
one for the officers' mess, and the other 
for the crew. 

At one time I had a habit of sleeping 
until about 11 A. M., but felt dopey all day, so gave that up. Obtaining weather 
at least once a day and sending the noon 
position is practically compulsory, but outside of that the operator has nothing 
else to do, except "listen in." If unable 
to get weather, press, or part of a mes- 
sage, never make something up in your 
own imagination and put it down. If a message, ask for a repeat; if weather or 
press, and unable to get a repeat, let it 
go as it is. Do the best you can. That 
is all that is expected of you. 

In operatibg your set, looking for trou- 
bles, etc., it is a good idea to carry your 
theory into practice; and then, there are 
times when you should forget your theory 
and tackle the job practically. As long 
as an operator uses his head, he should 
have no trouble. Commercial sets are 
fool -proof, in a way; protective devices 
take care of any mistake, so if any trou- 
ble occurs, you will find it in some simple 
place. For example, one morning on my 
first ship the captain asked me to get a hearing. I threw in the main -line switch, 
A. C. switch, generator field switch, re- 
mote control switch, and at the hme, thinking of the compass station's call letters more than I was thinking of what 
I was doing, I pressed the key. Not a sound from the spark gaps. I stopped 
the motor -generator and spent half an hour looking for the trouble. Sat down 
at the key again, started the set the same 
as usual, and this time the gaps re- 
sponded. I couldn't figure it out until 
I did the same thing a couple days later, 
and caught myself at it. With my mind 
on something else, I had left my antenna 
switch in the receiving position, thus 
leaving the primary power circuit open. These things all happen to a new oper- ator. 

No matter how many switches a set has. or no matter how big or complicated 
it looks, always remember that there are only four circuits, viz., input power, transformer, closed, and open oscillating 
circuits. There cannot he any more, if it 
is a spark set. 

A ROYAL BUG 
H. R. H. the Prince of Wales has taken 

up radio. His Radin Highness. 
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When WDAP Chicago Talked to S. S. Berengaria 
The Signals were Amplified Aboard -Ship Thru 

"ALL- AMERICAN" AMPLIFYING TRANSFORMERS 
WDAP, The Drake Hotel, Chicago, made voyage,WDAP talked to her and other passen- 

history in radio,by talking, day-by-day,with the gers fromChicago, their voices coming clear and 

S. S. Berengaria, enroute, New York to France. strong with the personality easily recognizable. 
Miss Florence McDonald, a passenger, in- The Set used by Miss McDonald is one of the reg- 

ular Zenith Seta, manufactured by the Chicago Radio 
stalled standard Zenith Receiving Set in the Laboratory, Chicago, Illinois. It contains, as stand - 
steamship cabin and, every evening during the and equipment. 

"ALL- AMERICAN" AMPLIFYING TRANSFORMERS 
R -10 -Radio Frequency (150 -500 meters) $4.50 R -13 -Audio Frequency (Ratio 10 to 1) $4.75 
R -12 -Audio Frequency (Ratio 3 to 1) - 4.50 R -21 -Audio Frequency (Ratio 5 to 1) 4.75 

Send for our circular- "Cascading of Amplification." Also Free Book of Radio Hookups. 

RAU VG* Ca 4150 
200 N. Jefferson St., Chicago, Ul. A . ..IIIIIIa1up111nppaaaepaa,aue,,,,,,,,,,,,,,,,,,,,,,,,11111111111111111111,,,,,,,,,,,t 
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RADIO MERCHANDISE 

Distributors for 
A. H. Grebe and Co. 
Acme Apparatus Co. 
American Eveready Works 
American Radio and Research Corp. 
Atwater Kent Mfg. Co. 
Baldwin, Nathaniel Co. 
Burgess Battery Co. 
Chelsea Radio Co. 
Clapp -Eastham Co. 
De Forest Tel. and Tel. Co. 
Dubilier Condenser Co. 
Electrose Mfg. Co. 
Fada. 
Fahnestock Elec. Co. 
Federal Tel. and Tel. Co. 
France Mfg. Co. 
Frost, Herbert H. and Co. 
General Radio Co. 
Jewell Elec. Inst. Co. 
Magnavox Co. 
Mitchell, R. and Co. 
Murad Laboratories 
Murdock, Wm. J. Co. 
Pacent Elec. Co. 
Radio Corp. of America 
Remler Radio Mfg. Co. 
Signal Elec. Mfg. Co. 
Western Elec. Co. 
Weston Elec. Inst. Co. 
Wireless Press 

F. D. PITTS COMPANY 
(Incorporated.) 

219 COLUMBUS AVE., BOSTON, MASS., U. S. A. 

Wholesale Only 

"GREBE RADIO" 
Grebe CR -3 Receiver, 150 -1000 meters $65.00 

Grebe CR -5 Receiver and Vacuum -tube Unit, 150 -3000 meters. $80.00 

Grebe CR -8 Receiver and Vacuum -tube Unit, 150 -1000 meters. $80.00 

Grebe CR -9 Receiver, Detector and Two -stage Amplifier, 150 -3000 
meters $130.00 

Grebe CR -10 Radiotone Concert Receiver, Detector and Three - 
stage Amplifier, Victrola type. $315.00 

Grebe RORK Two -stage Amplifier $55.00 

Grebe RORD Detector and Two -stage Amplifier $75.00 

Grebe RORN Tuned Radio Frequency Amplifier $60.00 

"Without going out of doors," said Lao -Tzu, "one may know the whole 
world." "Let a GREBE RECEIVER bring the whole world to your even- 
ing fireside." 

DEALERS -Attractive discounts and immediate deliveries from 
stock! Send for Our Latest Price List, No. 3. 

"F. D. PITTS CO. NEW ENGLAND DISTRIBUTORS OF GREBE RADIO" 
ig/Mem=s 
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f ROST 
No. 162 

2000 Ohm Set 

$500 

f ON ES 
No. 163 

3000 Ohm Set 

$600 

-3. rt 

If watches were made by hand- 
you would pay several hundred dollars fora high 
grade timepiece, just as did the people of olden 
times. Similarly, if Frost -Fones were made in small quantities they would cost you several times their pres- ent price, yet would be no better. Jealously guarded quality has made quantity production a synonym for perfection in Frost -Fone manufacture. Your dealer sells Frost -Fones becausel hei knows they bring in the broad casting clear and swret and because he knows th ey are correctly engineerea down to the most minute detail. 

FROST RADIO TUNING COIL 
A high grade double -slide tuner with 
1000 meter range. Green silk -covered 
wire on a seamless impregnated 
tube. Mahogany -finished hardwood 
ends. All metal parts of brass, 
nickel -plated, polished and bulled. 
The nation's biggest tuning coil 
value. No. 410 Frost -Radio $300 Tuning; Coil . 

HERBERT 11 1'MSTjj 
154 WEST LAKE STREET, CHICAGO, ILLINOIS 

CHELSEA 

REGENERATIVE 

RECEIVER 

A real Broadcast Receiver 

Range 150 to 800 meters 
If Perfection in design 
If Pleasing appearance 
If Simple and accurate 

tuning 

A Chelsea product, embodying Chelsea equipment throughout. 
Licensed under Armstrong U. S. Pat. No. 1113149. For amateur use only. 

Write for our new No. 7 catalogue 

CHELSEA RADIO COMPANY 
179 Spruce Street Chelsea, Mass. 

D E N V E R COLORADO 
REYNOLDS 

¡KLZ " 9ZAF RADIO CO. 
1534 Glenarm St. 

LARGE RADIO DISTRIBUTORS 

VARIABLE CONDENSERS 
3 -Plate Vernier $0.75 
23 -Plate .0005 Mid 1.75 
93 -Plate 001 Mfd 2.25 
24 -Plate Balanced Cond. 3.75 
44 -Plate Balanced Cond. 4.75 

Aluminum Plates, accurate 
spacing. Please send l0c 
additional for postage. Money back if you are net sasf 

MONTROSE MFG CO. 
1200 Bedford Ave., Brooklyn. N. Y. 
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The Ears of the Fleet 
(Continued front page 1934) 

i 

Incidents of stirring interest often 
occur, and SOS calls are not infrequent. 
The following is a specimen distress call, 
although they are generally more serious. 
While on watch one night aboard a de- 
stroyer that was threshing her way 
through the waters of the Sea of Mar - 
mora, the author was surprised to sud- 
denly hear an SOS almost immediately 
followed by this message, sent in the 
most shaky and indecipherable Morse 
imaginable: 

SOS DE OCJ . . SS ERNEMORE 
OFF SERAGLIO POINT .. . 

STRUCK WRECK ... MAKING 
WATER SOS ... IS ANYONE 
COMING TO OUR HELP? 

We answered the ship and after about a 
half hour she started sending again. 
Now, however, the operator's Morse had 
lost its shaky characteristics, and his 
letters followed one another clearly: 

CQ DE OCJ THANKS FOR 
PROMPT ATTENTION TO OUR 
SOS WE ARE NOW INSIDE 
CONSTANTINOPLE AND WILL 
NOT REQUIRE YOUR ASSIST- 
ANCE 
The author also had the unusual ex- 

perience of hearing a signal from the 
opposite side of the earth. Early one 
morning as the ship was passing through 
the Strait of Bab -El- Mandeb signals 
were clearly heard from the Naval Sta- 
tion at El Cayey, Porto Rico (NZR), 
although approximately 12,000 miles away 
at the time. These signals were heard 
on the receiver showing behind the oper- 
ator's head in Fig. 3. 

Further Peculiarities of 
Wave Transmission 

(Continued front page 1936) 

?1111111111111,1111111111111111111111.11111111111,111111,1,1,111,,,,u, mnrammimL,.j 

even if the water is not stirred but con- 
tinues stagnant. 

But whereas in the chemical case and 
the heat case the absence of momentum 
is complete, in the electromagnetic cases 
it is only approximate. And when elec- 
tromagnetic momentum is taken into ac- 
count, the law is somewhat modified; an 
element of true wave makes its appear- 
ance, and there is a true velocity of prop- 
agation, though it may be only for an 
insignificant part of the wave. The head 
of the wave, however, does advance with 
the velocity of light, though it may be 
a head so small as to be undetectable. 

But it may be strengthened, and the 
way to strengthen it is to increase the 
magnetic momentum, that is to say, to in- 
crease the self -induction, as might be 
done by coiling the wire upon itself. Ill 
that way the diffusion effect can be mini- 
mized and the wave effect strengthened, 
with immense gain in rapidity and clear- 
ness of signalling. The complete Theory 
of the Cable exhibits all this, and en- 
ables quantitative calculations to be 
made. And that complete thcory the 
world owes to Mr. Oliver Heaviside, 
whose brilliant investigations were not 
recognized at the time by those in high 
telegraphic authority. He seemed to he 
merely complicating matters, and not in- troducing anything practical. So no 
practical improvements resulted, until ul- 
timately Lord Kelvin himself perceived 
the merit of Heaviside's extended theory: 
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and Silvanus Thompson in England, and 
Dr. Pupin in America, advocated the in- 

troduction of special self -inductance coils 
into a cable, especially one that was to 
be used for telephonic purposes. 

Undoubtedly the construction of such 
electrically improved cables was a real 
difficulty; and the men who had to lay 

them naturally shied at additional com- 
plications to a problem which in its early 
form was difficult enough. Moreover, the 
Kelvin instruments had enabled so much 
speed and certainty to be obtained in or- 
dinary Morse signalling through a 

cable, that there was no great stimulus 
to a revolutionary improvement. 

But when it came to telephony, the 
case was different. Telephonic speech 
was impossible if all the consonants and 

vowels were diffused and run together 
in a vague indistinguishable mass, with no 
genuine velocity of propagation; so that 
as it were the stronger waves arrived 
first, and the feebler ones never arrived 
at all, and the peculiarities and harmonics 
of a tone on which speech depends were 
blotted out in transit. Speech through a 

submarine cable a hundred miles long 
is impossible, unless extra self -induction 
is introduced. Even forty miles long is 
difficult, and the difficulty increases with 
the square of the length. But if sufficient 
self- induction is introduced, so as once 
more to gain magnetic momentum, true 
wave propagation is restored; the signals 
travel with a definite speed, independent 
of intensity and of pitch, and arrive with 
their features fairly intact, weakened no 
doubt, but not disfigured. The deleteri- 
ous effect of capacity combined with re- 
sistance remains, and there is some diffu- 
sion as well. Speech through a cable is 
never so easy as through a land line, or 
through the unconfined ether of space. 
But it becomes possible; and in the light 
of Heaviside's Theory, the possibility is 
clearly intelligible. 

-RADIO- 
THE NEW RUTONE NON METALIC 

LOUD SPEAKER 

ARTISTIC QUALITY LOW PRICE 
WHAT COULD BE SWEETER 

True Tone Value -Clear As a Bell 

$800 TYPE B 
For Any Single Receiver 

TYPE A 
For Head Phones 

Either Type -Postpaid -- Dealers Write 

S A D L E R MFG. C O. SAN FRANCISCO, CAL. 

Armstrong Super Heterodyne Receiver 
"The Rolls Royce Method of Reception " -E. H. Armstrong. 

Obtainable Exclusively Through 

EXPERIMENTERS INFORMATION SERVICE 
Designers of the Highest Glass 
Radio Apparatus in the World 

220 West 42 St., 23rd Floor 
Ask for 1923 Catalog No. 20 

New York City 
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Patent 
Applied 

for 

Adjusted for regenerative 
two stages of amplification; 
also 5 tube radio and audio 
frequency circuit. 

10 Reasons Why 
"I ACOUSTICAL AAOSIVII/1* 

3EL- CANTO 
vwma-MAo.c- 

LOUD SPEAKER 
Beautiful in design. 
Pure in tonal qualities. 
No auxiliary batteries. 
Absolutely free from distortion. 
Disperses sound in all directions. 
Gets away from the grotesque horn. 
Guaranteed for 12 months against mechanical 

imperfection. 
Developed by an acoustic engineer of recog- 

nized ability. 
Endorsed by Ignace Paderewski. 
Owing to increased factory facilities and capacity output, 
we pace been able to reduce the list price of Bel -Canto to 

$25 F. O. B., New York 

If dealer can't supply, we can. 

NBEL -CANTO CORPORATION 
417 East 34th St. New York City 

USE A 

LEICH NON -TUNE RECTIFIER 
FOR 

Charging Your Radio Storage Battery 

The Leich NON -TUNE Rectifier has a charging rate of 2 amperes when connected to a six volt storage battery. This rate is sufficient for home use where three to four 
5 watt tubes are operated. 
Before many months one to one and one -half watt tubes (% amp.) will be common practice. 
Here the Leich NON -TUNE Rectifier is in a class by itself, highly efficient; at full load it consumes less current than a 40 watt lamp ; reliable, and with a charging rate to assure long life to the battery. 
NON -TUNE FEATURE gives this charger flexibility in its operation, allowing for considerable voltage and frequency variation of the power circuit. A PATENTED RELAY LOCK keeps the battery circuit open when the power current fails. 
LEADING RAILROAD COMPANIES have used NON -TUNE Rectifiers for years for charging batteries in their Signal service because NON -TUNE can be depended upon to function properly at all times. 
Try a NON -TUNE. Ask your dealer or write for Bulletin 100 -C. 

Manufacturers LEICH ELECTRIC CO GENOA, ILL. 
Non -Tune Rectifiers Leich Comfortable Headphones 

THE RADIO SENSATION GREAT EASTERN 
Radio Receiving 
Set with 
Single Knob 
Control 
1 Radio 
Detector 
3 Audio 

Frequency 

Volume, 
distance, 
simplicity 
Price $80 

without 
batteries, 
bulbs, etc. 
Descriptive circular en request. Dealers write special proposition on this sensational receiver. 
Great Eastern Radio Corp., 25 W. Broadway, N. Y. 

for 

The Set you always Wanted, FREE 
A real RADIO SET - Listen in on Concerts, Lectures, Singing, etc. Can receive 75 to 100 miles and more. 

RUSHyour 

name add=eae and we ciU tell you HOW you can -get a VACUUM TUBE RADIO SET 
ABSOLUTELY 

FREE 
Don't delay. Write today. for FREE RADIO PLAN. 
Home Supply Co. 

DEPT. 924 
131 Duane St., New Yet 
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The Spirit of Radio 
(See Page 1959) 

The more you look at the picture, the less 
chance you have of determining what it is. It was conceived by Mrs. Emma Mable 
Field, the famous physic artist, and is a radio -impressionistic personality portrait of 
Miss Alexandra Carlisle, the eminent classic 
artist. This sketch of Mrs. Field's was in- 
spired by a radiophone rendition by Miss 
Carlisle from the Broadcasting station 
WOR. The spirits are getting the radio 
bug, too, so it seems. Physic experts state that this picture contains a true prognosti- 
cation of Miss Carlisle's career. We see 
a shoe but no rice. 

Fair Dealing Pays 
(Continued from page 1948) 

and I regret very much it had to happen 
due to an Acme product. 

Awaiting your advices, I am, 
Yours very truly, 

(Signed) L. W. Houlroyd. 

Mr. L. W. Houlroyd, - 

68 West 10th St., Bayonne, N. J. 
Dear Sir: - 

Your communication of February 21, ad- dressed to our New York office has been brought to my personal attention, and to 
be frank, has `busted up my day." 

I don't know what we can do or say, ex- 
cept that we maintain a very rigid inspection 
of all apparatus shipped from this factory. 
Each radio frequency transformer is tested 
at three distinct wave -lengths, and must re- 
spond to a certain amplification, or it is not 
passed. We do this to avoid just such occur- 
rences as yours, and possibly would have re- 
ceived such letters as yours if we did not 
have such a rigid inspection. However, this 
is the first case we have had of this kind, 
and feel that we are under obligations to you. 

I know how you must feel toward our 
company, and do not blame you a bit. We feel we can not pay you for your time, but are enclosing check for $20 to cover cost of 
the vacuum tubes. 

We assure you that it is our purpose in 
business to make good apparatus, and as our 
guarantee states, we always try to make ad- 
justments to the satisfaction of the customer. 
We are sending you an audio frequency 
transformer to replace the radio transformer. 

Yours, very truly, 
Acme Apparatus Company. 
(Signed) Claude F. Cairns. 

Mr. C. F. Cairns, 
Acme Apparatus Company, 
Cambridge 39, Mass. 
Dear Sir :- 

I wish to acknowledge receipt of your let- ter of Feb. 27th, with enclosure of check 
for $20.00. 

It is needless to say that the way you have 
met this situatton has surprised me and 
merits the highest respect and confidence of 
the radio public in the Company you rep- 
resent, and its product. 

I returned the transformer in question via 
parcel post last night, addressed to your at- 
tention, and am holding the burnt -out vac- 
uum tubes ready to ship, upon your request. 

There is hardly anything more that I can 
say regarding this, except that it has entire- 
ly changed my attitude toward radio manu- 
facturers in general, and has restored the faith and confidence I had in your concern 
before this unpleasant experience occurred. 

Again expressing the highest respect for 
the way you have handled this matter, I am, 

Sincerely yours, 
(Signed) L. W. Houlroyd. 
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I Want To Know 
(Continued from page 1978) 
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STATIC INTERFERENCE 
(674) Mr. N. Goldberg, Philadelphia, Pa., 

writes: 
Q. 1. During the day -time I get very good 

results, but as soon as it gets dark I experience 
terrific static. What can I do to eliminate it? 

A. 1. Evidently what you mistake for static 
is a leaky transformer or a defective arc light 
in your vicinity. As night comes on the lights 
are turned on and the interference starts. If you 

can locate this arc light and call the lighting 
company's attention to it, they will, no doubt, 
have it remedied. There is nothing you can 
do in connection with your set to avoid this 

trouble otherwise. 

RECEIVING RANGE 
(675) Mr. Vernon Brookens, Humboldt, Tenn., 

wants to know : 

n .1. How far can radio concerts be received 
with a honeycomb receiving set using three coils, 
primary, secondary and tickler? Detector tube 
only is used. 

A. 1. Under good conditions this set should 
have a receiving range at night of 500 to 1,000 

miles. This, however, depends a good deal upon 
local conditions, skill of the operator, etc. 

O. 2. If larger coils are used, will the receiv- 
ing distance increase? 

A. 2. No. The wave -length only will be in- 
creased. 

Q. 3. Will the W.D.11 tube give as good re- 

sults as a six -volt tube? 
A. 3. The W. D. 11 tube will prove just as 

efficient as a detector as the standard six -volt 
tube. 

AMPERAGE FOR STORAGE BATTERY 
CHARGING . 

(676). Mr. John Tobin, Birmingham, Ala., de- 
sires to know: 

Q. 1. Can a step -down transformer giving six 
volts be used in place of the electric bulbs used 
to charge a storage battery? 

A. 1. We presume you refer to an electrolytic 
rectifier which uses a certain number of lamps 
to allow a certain current to flow. A step -down 
transformer could not be used even if it were de- 
signed to pass the required number of amperes. 
The reason for this is that an electrolytic rectifier 
will not function with less than 50 volts. If the 
transformer were designed to deliver 50 volts at 
5 amperes at the secondary, it could be used 
for this purpose. 

MEANING OF D. X. 
(677). Mr. M. E. Lacroix, Montreal, Canada, 

asks: 
n. 1. What is the meaning of D. X. work in 

radio? 
A. I. D. X. means long distance transmission 

or reception. 
o. 2. What is the best type of receiving an- 

tenna? 
A. 2. The best type of receiving antenna is a 

single wire 125' long, above all surrounding ob- 
jects, if possible. 

W. D. 11 QUERIES 
(678) Mr. Wur. Saute Cruz, Havana, Cuba, 

writes: 
O. 1. I have heard that the W.D.11 tube is 

rot critical in adjustment. If this is the case, 
how can I know what is the best point on the 
rheostat? 

A. I. The proper place on the rheostat is 
that position where signals are received loudest 
in the receivers. 

Q. 2. Using the same tubes as amplifiers, 
what is the best way to find the proper current 
value? 

A. 2. The answer to your first question also 
answers this one. The current will vary in 
proportion to the voltage, which is controlled by 
the rheostat. 

O. 3. Should the "B" Battery voltage on the 
plate remain fixed, or should it be changed with 
different stations? 

A. 3. The "B" battery is not changed for 
different stations, but remains the same. It makes 
no difference if the stations are far or near, the 
same voltage is used for all. 

Two Simple Arrange-! 
ments for Reducing Inter- _ 

ference and Static with 
Single Circuit Tuners 

(Continued from page 1951) 

cago, KSD at St. Louis, WOC at Daven- 
port and numerous other 400 -meter sta- 
tions, including the Star Telegram at 
Fort Worth, the Journal at Atlanta, 
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Steady, Full -powered Batteries 

E VERY radio set has its own peculiarities -little 
niceties of adjustment at which best results are 

obtained. Battery voltage and amperage must be 
just so. And once adjusted, current must have sus- 
tained evenness and steadiness. 

Get good batteries. They're the most satisfactory 
and economical in the end. Westinghouse Radio 
Storage Batteries will settle the problem practically 
for good. They last indefinitely and are easily and 
repeatedly rechargeable. Built by Westinghouse - 
you know they're RIGHT. 
WeetinfihouMe "A" Batterie - 
are carefully constructed, full - 
capacity, slow- discharge, long -life 
batteries. Made in 4, 6 and S -volt 
sizes with 5, 9 and 13 plates per 
cell, to meet various filament -bat- 
tery requirements. 

WeatinghOuxe "U" Bait erien. 
The Westinghouse 22 -M G -2 (22 
volts) is a marvel for steady, noise- 
less, full -powered service. Glass 
case; visible interior; sealed -in 
tops. Larger types, too; also 2 -volt 
single cells for "C" batteries. 

At radio dealers and Westinghouse Battery Service 
Stations everywhere. Write for illustrated folder, 

"Westinghouse Radio Storage Batteries." 

WESTINGHOUSE UNION BATTERY CO. 
Swissvale, Pa. 

ESTINGHOUSE 
Radio "A," "B" and "C" 

BATTE RIE S 
smite 

MARVELLOUS RESULT Transntittcr 
Button 

Pcepaid $1.00 ri 
with instructions 

Send for diagrams, frcc. 

is obtained by one radio fan, who placed two of our 
Skinderviken Transmitter Buttons between the re- 

ceiving set and the phones. He writes that without 
the buttons, the least noise prevented him from hear- 
ing, but with the buttons even walking or talking 
in the room did not interfere. He requires no loud 
speaker but can hear about three inches from the re- 
ceivers. He is in Canada and picks up Schenectady, 
Newark, etc. 

K. ELECTRIC CO. 
15 PARK ROW, NEW YORK 
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The New R T -8 Radio 
Frequency Transformers 

on the market March 1st, 1923 are specially designed by the Radio Service 
Laboratories for maximum efficiency when used with any low filament current 
consumption and low voltage tubes on the market. 

For Audio Frequency the new RT -A2 will give you 100% Tone Quality and 
High Amplification without distortion. For best results on both tone and 
distance, use Radio Service Laboratories Radio Frequency RT -8 (for all 
stages) in the black case, retail price $6.00 and Audio Frequency RT -A2 in 
brown case, retail price $6.50. For sale at all reliable electrical or Radio 
Stores. If your dealer cannot supply you, order direct. Order by type num- 
ber, accept no substitute, and remember that all Radio Service Laboratories 
Transformers are individually triple tested and unconditionally guaranteed. 

Send ten cents for new booklet on Radio Frequency with sche- 
matic diagrams -a most valuable and helpful publication for 
the radio amateur and expert. 

RASLA SALES CORPORATION 
National Distributor 

DEPT. A, 10 EAST 43RD ST., NEW YORK CITY 

A Little Louder, Please 
You'll be able to get more satisfactory results -to 

tune a little sharper and eliminate the "squeal " -if 
you equip your set with a 

C R L Adjustable Grid Leak 
A turn of the polished black knob enables you to get 

quickly the one and only correct potential that provides 
the maximum signal strength. 

C R L Adjustable Grid Leaks are not of the pencil -mark 
type, but are built with a permanent resistor strip. They'll 
be working just as well when your grand children become 
radio enthusiasts as they will when you first install them. 
It pays to buy C R L Equipment. 

No. 106 (without condenser) $1.50 
No. 107 (with grid condenser) 1.85 

Order from your dealer or, if he has none in stock, we'll supply 
you direct if you will include 10c additional for postage and 
packing. 

Adjustable 
Grid Leak 

(with condbnser) 

Patent applied for 

CENTRAL RADIO LABORATORIES 
303 -16th Street 

MILWAUKEE 

Tune in to 

WDAP 
-the powerful broadcasting station at 

gh.e RAKE 
LAKE SHORE DRIVE AND UPPER MICHIGAN AVE. 

CHICAGO 
From Porto Rico to lonely ranches in Alber- 
ta and Saskatchewan, from sunny San Diego 
to Quebec, and even a thousand miles out in 
the Atlantic and Pacific Oceans, programs 
from THE DRAKE are picked up. You'll 
be particularly well repaid by tuning in 
Tuesday, Thursday, Saturday, and Sunday 
evenings - concerts include selections by 
THE DRAKE Ensemble Orchestra. 
WDAP Station is but a single interesting 
feature of THE DRAKE, Chicago's finest 
hotel. When in Chicago be sure to stop at 
THE DRAKE. See how concerts are broad- 
casted, and enjoy the world famous service 
and surroundings of this wonderful hotel. 
Information on request. 

Under The Blackstone Maaadement, 
the world's standard is hotel service. 

WISCONSIN 

Seventeen or Seventy 
Age Does Not Matter 

We will pay you well for your spare time 
We wish to hare a representative In erery community to show RADIO NEWS and SCIENCE & INVENTION -the largest. most popular, and by far the most interesting radio magazines published. 

Subscribers to these magazines will wish to renew their subscriptions within the next few months and we pay you just the same for each subscription whether new or a re- 
newal. 

During your spare time you can make some real money -in 
an easy and dignified way. our commissions are unusually 
large. 

Write for particulars, 
sample magazines, etc. to 

C. J. WOLFE, EXPERIMENTER PUBLISHING CO., las. 

33 Park Plaee, N. Y. 
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Sweeney School at Kansas City, can all 
be sorted out easily and brought in 
through the crashing of the local sta- 
tions. All this is on two stages, A. F., 
without any R. F. to increase the selec- 
tivity. 

The 360 -meter stations are legion. Not 
much work is done on them, as their 
music has usually less appeal. None the 
less, it will be found that they can be 
sorted out as well as the 400 -meter sta- 
tions and perhaps a trifle better as a 
slight difference of wave -length, upon 
which tuning out depends, means a 
greater difference in frequency with 
shorter waves. 

It will be seen that by the addition of 
a simple switching scheme this arrange- 
ment may be used for a standby broad 
tuner to find out what is going on, and 
with a throw of the switch the coupler 
can be cut in and fine tuning done. 

Now another simple scheme, which 
increases selectivity greatly, but not so 
much as the coupler system. This ar- rangement operates to cut down quite 
bad static to a low rumble which is 
much less difficult to work through than 
if it is not used. Shunt a .0005 variable 
condenser around the antenna and ground connections, with the tuning con- denser in series on the antenna side of the tuning coil and use no ground con- nection. The above arrangement shown 
in Fig. B results in a very slight loss 
in signal strength, an improvement in the quality of the signals received, which more than makes up for the loss in strength, much easier tuning on either condenser, and noticeable decrease in static noises. It may be that local con- ditions have something to do with this hook -up working so well, but it is simple and easy to try and if no success results, 
no harm is done. The writer has re- ceived too loud for comfort, with two stages of A. F., stations well over 2,000 miles distant. If they were any farther away they would need to be out in the Atlantic as New York, Philadelphia, 
Anacostia, and Atlanta are about as far as one can reach on dry land from Cen- tral Alberta. 

Using this latter hook -up, a curious condition will be found, however. It will be obvious that none of the instru- ments are at ground potential, as there 
is no ground connection. Consequently, 
when the operator has his telephones 
clamped on, he is in effect part of the instrument. Therefore, if other tele- phones are in use and after tuning is done, they are put on by other listeners, 
a pronounced detuning will be found, as the other listeners then become part of the instrument, as is the operator, and the capacity characteristics are changed. Therefore, tuning must be done with all the telephones that are to be used on the heads of the listeners. 

It will be found then that there is practically no body capacity in the oper- ator for the same reason given above, that he is in fact part of the instrument. 
This arrangement can be used sometimes 
without a series condenser. Simply put the tuning condenser in parallel with the antenna coil. 

1 11,11111777,M77771777777177ms,.mm,11777,,,,, 

Station BYD, Cleve- 
land, Ohio 

(Continued from page 1960) 

360 miles west of Honolulu. Mr. Morrison 
stated that the signals were QSA and good 
for another 1000 miles. The station has 
been heard in Cuba and Porto Rico. Con- 
sidering the low wattage of the output, this 
station has done remarkably good work. 

i 
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KENNEDY 
USES 

Formica Panels and 
Insulation 

THE COLLIN B. KENNEDY COMPANY uses Formica exclusively 
for its panels, tubes and other insulating parts in its entire line of Re- 
ceiving Sets. 

The handsome appearance of Formica, its high dielectric strength and won- 
derful uniformity meet the exacting Kennedy standards and have contributed 
to the creation of the splendid Kennedy reputation. 
A list of the companies who use Formica Insulation reads almost like a direc- 
tory of the leading independent radio manufacturers. 
This patronage of men who know radio insulation establishes Formica's 
claim to leadership in its line. 

50 Church St., New York, N. Y. 
422 First Avenue, Pittsburgh, Pa. 
1042 Granite Bldg., Rochester, N. Y. 
415 Ohio Bldg. Toledo, Ohio 

DEALERS: Formica advertising and sales support is the 
most aggressive and effective in the industry. The Formica 
Insulation Company treats you right. 

THE FORMICA INSULATION COMPANY 
4618 Spring Grove Ave., 

CINCINNATI, O. 

1210 Arch St. Philadelphia, Pa. 
1819 Lyndale Ave., South, Minneapolis, Minn. 
Sheldon Bldg., San Francisco, Calif. 
Whitney Central Bldg., New Orleans 

414 Finance Bldg., Cleveland, Ohio 
9 S. Clinton St. Chicago, Ill. 
313 Title Bldg. Baltimore, Md. 
47 King St. Toronto, Ontario 

óRMICA 
Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 
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KNOW WHO IS SENDING 
Get twice the pleasure and usefulness out of your receiving set. 
Look up the name and location of any ship or land station 
whose messages you pick up -learn the name and address 
of that amateur whose sending set you just heard. 

4th Edition of the 

CONSOLIDATED RADIO 
CALL BOOK 

7 Two -Color Radio Maps 
Five of them are Continental Maps showing all stations throughout the world hand- 
ling commercial traffic, with their calls; one showing the amateur radio districts of 
the United States and the principal radiophone broadcasting stations with their calls; 
and a map of the United States Weather Forecast Zones. Seven wonderful, two - 
color radio maps with a wealth of information that will give you a great deal of 
pleasure and knowledge. 

Ninety -five per cent of all Amateur Calls in the U. S. and Canada are 
Listed Besides Other Valuable Information Contained in This Book 

Amateur Radio Calls of the United States and 
Canada; Every Vessel, Coast Station, and 
Radio- Compass Station in the World; Radio- 
phone Broadcasting Stations of the 
United States ; Every High -Power 
Station in the World; Special Land 
Stations of the United States; Time 
Signals, Hydrographic and Weather 
Reports of the United States and Prin- 
cipal Foreign Countries; Internation- 
al Abbreviations; Assignment of In- 
ternational Calls ; Press Schedules ; Radio- 
gram Rates ; Cable Rates ; International 
Morse Code and Continental Signals; and 
Complete General Information covering Dis- 
tress Calls, International Safety Signal, Use 
of 800 -Meter Wave Length, Amendments 

and Changes in Various Governmental Reg- 
ulations, How to Determine Charges on 
Radiograms, Free Medical Advice by Radio 

to Vessels, and much other useful 
information. 
And every vessel and land station 
in the world is represented and listed 
alphabetically, according both as to 
name of vessel or land station, and 
to call letters. The Consolidated 
Radio Call Book is the only book 

in print officially listing all the Radio 
calls as issued by the Bureau of Commerce. 
And the New Radiophone Broadcast Section 
is particularly complete and gives all avail- 
able information concerning calls, wave 
lengths, PROGRAMS, etc. 

Published by 

Consolidated Radio Call Book Co., Inc. 
96 -98 Park Place. New York City 

Great 40-page Supplement FREE to all 
who have the 4th Edition Call Book 
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NOTES ON THE REFLEX CIRCUIT 
ITH the reflex circuit illustrated, and with the values as 
given, it is now possible, with a single tube and a NATIONAL AIRPHONE GOLD -GRAIN DETECTOR, to receive dis- 

tances over 1500 miles on a small aerial. 
The price of the parts as shown in the illustrations should not come higher than from $20.00 to $22.00 (excluding Vacuum tube 

and phones). 
The results are really remarkable, and by using a WD -11 Tube it is not even necessary to use a storage battery. A small "B" Battery and a dry cell can be used. 

- An ideal portable outfit can be constructed quite readily with 

Aerial 

:,,Ground 1= var. cond. 00 /rnfd_43plafes. 2- voriocary /er._ 3'rar cond. .0005mfd.lip/a''s 4- racoon, /ubr/an y 
14.1411001 41#1100 S' rh osfal.6 "A"baft (NY all TOR IYDO 7-roo -scl, ßán po twfi infer._ 8. fire mko and .00 /mid 9- dol /ose 
61 8 61A/NOfTfCTOR 10- fired mica cond...00/mfd 11'phenes.12'mu rad. nee fr-e4. /rani 13.00imfd fC. ISfedera/ ur/diòfre4. /ii m( 

the Reflex, and for local stations, within a radius of 50 miles, an outdoor aerial is not required. A small twofoot loop may be used, and it becomes then possible to obtain a moderate volume of sound on a loud speaker. 
The Reflex outfit as shown in the circuit herewith has been constructed by our engineering department and we shall be glad to demonstrate it to the radio fraternity. The extraordinary results obtained with this circuit are in part due to the NATIONAL AIRPHONE COLD -GRAIN DETECTOR. Recent changes made in this Detector have improved it to such an extent that it is now entirely automatic and will stay put with only occasional adjustments. 
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NATIONAL AIRPHONE "GOLD- GRAIN" DETECTORS 

Actual Size 
$2.50 

After you have fussed with catwhlskers, 
springs, balls and adjustment handles, and 
after you have almost become a nervous 
wreck, hunting for "the elusive sensitive snot"-you wilt welcome with open arms 
our 100 per cent. GOLD GRAIN DETEC- 
TOR. 

This Detector is foolproof; has no cat - 
whiskers, no springs, no balls, no ad- justing handles; no fussing. The De- 
tector Is entirely enclosed in herd rub- 
ber composition cartridge. but It Is NOT 
a fixed detector. 

Actual Size 

A special crystal is used, while con- 
tact elements are made of pure gold. There 
is always a multiplicity of contacts. The 
Detector is sealed hermetically. The con- 
tact with the crystal is always perfect 

This detector has been pronounced by 
experts as the greatest detector in ex- 
istence. It reproduces voice. and music 
in notarial color of tone, without dis- tortion. You will he surprised at the wonderful results and satisfaction ob- 
tained with the "Gold- Grain" Detector. 

YOU ARE PROTECTED BY THIS GUARANTEE: 
Should any National Alrpnone or "Gold- Grain" Detector not be In first -class midi- Gm when purchased and within 10 days you return It to us unbroken, or unopened, 

we will refund yqur money or give you another one as you may prefer. - -'- - - - SEND NO MONEY" - - - - - - - 
National Airphone Corporation, R.N. 5 

1g Hudson Street, New York City, N. Y. 
Gentlemen: 

Please Bend me prepaid 
for which I will pay the postman the amount advertised on this page. If within 10 days 1 do not find the apparatus all you claim for it, or if for any reason I am not satisfied. I may return same to you in good condition and you will refund the full purchase price. 

NAINE 

STREET AND NO. 

CITY STATE 

FOR PANEL 
MOUNTING 

DISTRIBUTORS -Write for Exclusive Territory 
DEALERS -For Price List 

NATIONA,. 

IRPHO, 
coRPORATIo 

18 HUDSON ST. NEW YORK 
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Get these Wonderful Radio Books 
These Dealers Carry Our Books; 

Abraham & Straus. Brooklyn, N. Y. 
Albany Hadio Corp., Albany, N. Y, 
Anderson Elec. Co Amsterdam, N. Y. 

Bacharach Ruin Co.. Baltimore. Md. 
Badger Radio Co Milwaukee, Wis. 
Beardsley Spec. Co., Rock Island, IIL 
Bishop Electric Co., Johnson City. Tenn. 
Broadway Dept. Store, Los Angeles. Calít. 
Bryan, R. E. Tyler, Texas. 
Bullocks Hardware Co., York, Nebraska. 
Burgess Electric Co., Bluefield, W. Va. 
Burlington Elec. & Nov. Co. Burlington, N. J. 

Cortland Electric Co.. New York City. 

Dewey Sporting Goods Co., Milwaukee, Wis. 
Diamond News Co., Havana, Cuba. 

Eberhard & Son Co., M., Astoria, L. I. 
Electric Auto Appliance Co.. Denver. Colo. 
Electric Co., (Grenda & Sather) Fergus Falls, Minn. 
Electric Shop, Flushing, L. 1. 

Electric Shop, New Brunswick, N. J. 
Electrical Shop. Honolulu, Hawaii. 
Elite Electric Shop, El Paso, Texas. 
Empire Elea Co.. SL Joseph. Mo. 
Ernest Electric Co., SL Louis, Mo. 
Evers Hardware Co., Denton, Texas. 

F & W Grand 5. 10 & ï, r, Stores. All Over. 
Finch & Hahn, Schenectady. N. Y. 
Flecks Electric Service Station, Tiffin, Ohio. 
Fordham Radio & Specialty Co., New York City. 
Foster Rook & Cigar Co., St. Louis, Mo. 
Foster Radio & Electric Co., Wilkes- Barre, Pa. 

Galveston Wireless Supply Co., Galveston. Texas. 
Gee Electric Co.. Wheeling, W. Va. 
Gimbel Bros.. New York City. 
Goetz's Music Store, Fort Worth, Texas. 

Haskell Electric Co.. Holyoke, Mus. 
Hamilton, H., Greenhurg, Pa. 
Heinemann Electric Co., Philadelphia. Pa. 
Hentzschel, W. W., Baltimore. Md. 
11111 Co., Geo. A., Lowell. Mass. 
Hanter. J. B., Boston, Mass. 
Huse & Sots. W. A., Providence, R. I. 
Ilygrade Mec. & Nov. Co., New York, N. Y. 
Hynson Electric Co.. Portland. Oregon. 

International Electric Co.. Wellington, New Zealand. 
International Radio Corp.. Winnipeg. Man. Can, 
Interstate Elec. Co. of Al... Birmingham, Ala, 

Jacksons Radio Eng. Lab., Waco, Texas. 

King, H. W., Des Moines. Touva. 
Koch. John R.. Charleston. W. Va. 
Knoxville Radio Co., Knoxville. Tenn, 

Law. E. M., Norristown, Pa. 
Laws Blythe Electric Co.. Atchison, Kansas. 
Lim Elec. Supply Co.. St. Louis, Mo. 
Loeser, Frederick, Brooklyn, N. Y. 

McArthur Electric Co.. Chicago, Ill. 
Macaulay Bros., Detroit, Mich. 
Mechanics Co., H. C., Fort Worth, Texas. 
Modell's, New York City. 
Murray Spring Co., W. A., Cincinnati, Ohio. 

N. S. W. Bookstall. Sydney. Australia. 
Natick Book Store, Los Angeles. Calif. 
National Auto Supply Co., Terre Haute, Ind. 
Nelsons Radio Supiy Co., Phoenix, Ariz. 
Noll as . P., Philadelphia, l'a. 
Northwest 

Co., 
Ítadio Service, Seattle, Wash. 

Peerless Electric Co.. Minneapolis, Minn. 
Perrault. F. J., Natchez, Misa. 
Philadelphia Sporting Goods Co.. Phila.. Pa, 
Polozynski & Co., B. E., Detroit. Mich. 
P. O. News Co., Chicago, IIL 

Radio Concert & Equipment Co., Los Angeles, Calif, 
Radio Electric Co.. Fort Worth, Texas. 
Radio Electric Shoo. Cleveland, Ohio. 
Radio Equipment Co. of Texas, Dallas, Texas. 
Radio Specialty Co., New York City. 
Randolph, J. O., Higbee, Mo. 
}Mutter Electric Co., Cincinnati, Ohio. 
Reynolds Radio Co., Denver. Colo. 
Richter. Conrad, San Francisco, Calif. 
Roberts Bros, Electric Co.. Philadelphia, Pa. 
Boss Frankfort] Music Shop. Philadelphia, Pa. 
Bova Radio Stores, Newark. N. J. 
Rove Radio Stores. New York City. 

S. A. S. Radio Co., Paterson, N. J. 
Schroeder Electric Co.. Albany, N. Y. 
Security Auto Supply Co., St. Louis, Mo. 
Security Radio & Supply Co., Si. Louis, Mo. 
Skokost S., Perth Amboy, N. J. 
Spectator. The, Bruce Mines, Ontario, Canada. 
Snell Co., Geo. W. Phil- 'phia, Pa. 
Silver & Bros. Co., 101 . dtham, Ala. 
Southern Elec'.iq Lo., Jacksonville. Fla. 
Smith. H. E., Batavia. N. Y. 
Steiger & Co., E., New York City. 
Sterling Electric Co., Minneapolis. Minn. 
Steward Electric Service Co, Urbana, Ohio 
Superior Radio & Equipment Co., Columbus, Ohba. 
Sweets Accessory Shop, Attleboro, Mass. 
Sykes & Co., Rochester, N. Y. 

Universal Supply Co., St. Louts, Mo. 
Utzinger Book Store, Astoria, Oregon. 

Veihl Crawford Hardware Co., Fort Worth. Texas. 
Viking Radio Co., New York City. 
Virginia Radio Service, Medford, Ore. 
Vulcanizers Supply Co Kansas City, Mo. 

F. & B. White, Canton, Ill. 
Wilbur Electric Co., Baltimore, Md. 
Wile, Eugene G., Philadelphia, Pa. 
Williams Book Store, Boston. Mass. 
Williamson Electric Co., Seattle, Wash. 
Wilson, J. L., New York City. 
Wilson, F. B., (Archway Book Store). Seattle, Wash. 
Woodhead, L. F., Rosewell, N. M. 

Zibart Bros., Nashville. Tenn. 

LOUD 
TALKERS 
HOW TO BUILD THEM 

by 
H.WINf1ELD SECOR.E.E 

tan. -c tas. sat:c ::+s,t... 

PRICE 

25C 

LOUD- TALKERS 
HOW TO BUILD THEM 

By H. WINFIELD SECOR 

Associate Editor of Science & Invention 

This book describes how to build two distinct and different 
types of radio loud -talkers, which can be built with either electro- 
magnetic field to be excited from storage battery, as well as 
permanent magnet field requiring no separate battery excitation. 
The third chapter deals with improvised loud -talkers and gives 
clear and complete instructions on how to build suitable horns 

for use with radio receivers of the Baldwin and other types. Several elaborate hook -ups are 
given of the author's own radio receiving set, comprising one stage of radio- frequency, detec- 
tor and three stages of audio -frequency amplification, together with all the connections for the 
loud -talker. 

Complete data is given for all the parts of the loud -talkers, including the field magnet wind- 
ings, as well as the diaphragm or moving coil windings, and also the step -down transformer 
to be connected between the vacuum tube amplifier and the loud- talker proper. 

In preparing these designs the point has been constantly kept in mind to use the simplest parts 
possible, so that practically anyone can build a successful loud- talker equivalent to the commer- 
cial types costing $40.00 or more. 

Even where the experimenter does not possess the skill or the time to make all the parts 
himself, which are really few in number, he may save a great deal of money, or at least half 
the price of a commercial loud -talker, by having the difficult parts made in a local machine 
shop, and then assembling them and winding the coils himself. Circuit connections and data 
for the size of wire, etc., are given for placing the loud -talker on a separate floor or in another 
part of the house not occupied by the radio receiving set. A very valuable book, giving data 
which cannot be obtained anywhere else and which has not been published before. 

64 page,, 25 illustrations, bound is) beautiful tquo -color cover, size 5'' /z x 7/ inches; Price pre- 
paid, 25 cents, 

likOW TO MAKE 
RADIOPHONE 

RECEIVING SETS 
ENE EXPERIMENTER'S aIERARY NO.1 

HOW TO MAKE 
RADIOPHONE 
RECEIVING SETS 

COMPLETE DIAGRAMS AND CONSTRUCTION DATA 

t;.LACAULT 
ONO.. [peaa'MAolu arms 

THE 
x)) stator* ST. NEW roan Gtr 

A non -technical book for the be- 
ginner. Gives complete construction- 
al data on the building of a com- 
plete Crystal Detector Set, Tuning 
Coil, Loose Coupler and a Single 
Audion Tube Set with Amplifying 
Units. It furnishes all dimensions 
and working drawings of every part 
that must be constructed by the 
amateur. Written in plain, simple 
language that anyone can under- 
stand. The opening chapter gives a 
complete description of the theory of 
radio and tells what it's all about, 
teaching the principles of wireless so 
that the constructor knows what be 
is doing. 

48 Pages, 26 Illustrations 
Bound in Beautiful Two Color Cover 
Size, 5%x7y inches. Prepaid 25c. 

Order from 

EVERY RADIO 
ENTHUSIAST 

SHOULD HAVE 
A COPY OF 

THESE BOOKS 
WRITTEN BY 

THE 
FOREMOST 

AUTHORITIES 
IN EVERY 

BRANCH OF 
THE SUBJECT 

25c. 
Each 

Postage Prepaid 

RADIO FREQUENCY 
AMPLIFIERS AND 

HOW TO MAKE THEM 

RADIO FREQUENCY 
AMPLIFIERS 

AND HOW TO MAKE THEM 
ev 

JOHN M. AVERY 

THE 
153 FULTON ST..Ntw rasa Gtr. 

This book is for the more ad- 
vanced amateur, showing the con- 
struction of the Radio Frequency 
Amplifying Transformer and giv- 
ing complete constructional data. It 
shows the application of Radio 
Frequency to amplifying units that 
the amateur may already possess 
and gives 15 hook -ups showing prac- 
tically every use Radio Frequency 
Amplifying Transformers can be 
put to. 

32 Pages, 15 Illustrations 
Hound in Beautiful Two -Color Covet 
Size, 5%x7% inches. Prepaid 25e. 

your dealer -or direct from us 

THE E. I. COMPANY 
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NEW YORK CITY, N. Y. 

Dealers: Write for our attractive wholesale proposition. 
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New Rules for French 
Radio Amateurs 
(Continued from page 1966) 
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may receive which are not meant for you. 
On the other hand, remember that the police 
may be listening in. 

"Eighth-The Administration reserves the 
right to control your post. 

"Ninth-Think of the State coffers. Re- 
member the yearly tax is ten francs. 

"Tenth -If the Administration thinks it 
wise to requisition your post, do not com- 
plain, but do what is necessary to put the 
machine in working order." 

Abstract from New York Herald. 
, ,111,1,1111,1,,,11,1,11,,,1.: 

Radio Digest 
(Continued from page 1971) 

.111111111111asa1111 .11111111111111111 
11,,,,1111,,,111w1111111 .111111111,1,1 

But regardless of how carefully censored 
the messages may be, the objection to this 
form of advertising still stands. Station 
WEAF has built up its reputation on the 
fine quality of its programs. Radio fans 
who tune in on this station are accustomed 
to get high -class entertainment. If they. are 
obliged to listen to some advertiser exploit 
his wares, they will very properly resent it, 
even though the talk may be delivered under 
the guise of a matter of public interest or 
even of public welfare. An audience that 
has been wheelded into listening to a selfish 
message will naturally be offended. Its ill - 
will would be directed not only against the 
company that delivered the story, but also 
against the advertiser who chooses to talk 
shop at such an inopportune time. 

There are several objections to the send- 
ing out of advertising through radio broad- 
casting stations, but we are opposed to the 
scheme principally because it is against good 
public policy. We are opposed to it for the 
same reason that we object to sky writing. 
People should not be forced to read adver- 
tising unless they are so inclined. We are 
opposed to it on much the same grounds that 
we object to "readers or press agent dope 
or any other kind of disguised publicity that 
inveigles persons to read it on the promise 
that it is news. Forcing a business propo- 
sition tinder people's noses or into their ears 
when they are trying to do something else 
is not the way to win the good -will of these 
people. 

Another point that the American Tele- 
phone and Telegraph Company should con- 
sider : Much of the radio's popularity is due 
to the way the newspapers have been play- 
ing it uD. In many cases they are devoting 
whole pages and in some cases entire sec- 
tions to radio developments. The programs 
of the vprious broadcasting stations. which 
the newspapers publish. is of inestimable 
value to radio users, and in fact without 
these published programs the broadcasting 
stations would be seriously handicapped. It 
is certain that the newspapers will not con- 
tinue to give the radio interests all of this 
generous co- operation if the broadcasters 
are themselves going to enter into advertis- 
ing competition with the newspapers. -Ah- 
strt.ct from Printers' Ink. 

A NEW BILL -H. R. 14169 

A new Radio Bill has just made its ap- 
pearance, known as H. R. 14169. This is 
one of the most drastic bills ever issued, 
and if it should pass (which we doubt), it 
would mean that not only all telephones and 
telegraphs, but radio as well, would become 
a Government monopoly. 

We print the main part of the bill merely 
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Thnerican Beautj 

Electric 
Soldering 
Iron 

1ír 

The 
Best Iron 

Made 

For Soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 
Many thousands in use by ama- 
teurs, engineers, manufacturers, tel- 
ephone companies and many others. 

For radio, telephone and all 
light work our latest Model 
No. 3138 is ideal; also two 
larger sizes for doing heavier 
work. 

For twenty -eight years our name and trade 
mark have been a guarantee of quality 

and dependability. 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT, U : S A 

Oldest and largest exclusive makers. Established 1894 

The most satisfactory book for beginners 
that has yet appeared. Public I- edger. 

RADIO 
SIMPLIFIED 

By KENDALL & KOEHLF.R 
Radin Instructors 

WHAT TO BUY 
HOW TO BUILD 

HOW TO OPERATE 
A clear explanation of Radio In sim- 
ple language with complete direc- 
tions for assembling and installing 
home radio equipment. Will aid you 

in getting the best results from your set. 
96 Illustrations including picture diagrams show- 
ing hook -ups, etc. Cloth, 250 pages, $1.00. 
On sale at Booksellers or mailed on receipt of price 
THE JOHN C. WINSTON CO 33 Winston Ellp.Philadelphia, Pa. 

BUNNELL'S 
RADIO -PHONO PHONOGRAPI l 

ATTACHMENT 

Sample by mail, 40c 

Liberal discount in 
quantities. -Send stamp 
for our 45 -X Catalog, 
now ready. 

I. H. BUNNELL & CO. 

32 PARK PLACE 
NEW YORK 

IMONEY for YOU Add 
to your Salary--Make extra Pin Money. Start a lucrative business of your own. 

Soenri an hour each day taking subscriptions for the "Radio News." We'll pa9 You 

"il and you'll enjoy the rcork. Write foi' full particulars. Circulation Dept. RADIO NEWS, 53 Park Place, N. Y. C. 
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BED SEAL 

RADIO* 

SPARKER 

Forget your "A" 
Battery troubles -- 

Hook up a 

Red Seal Radio Sparker 
Instead of a single dry cell, to each WD -11 Tube, and you insure operating the 

tube at its maximum efficiency over a much longer period. You can listen in on those 
distant stations that have been so tantalizingly Just out of range, and at the same time 
get far longer life from the battery. 

The Red Seal Radio Sparker lasts from VA to 3 times as long as a single cell. Full 
capacity, slow discharge. 

By using the Red Seal Radio Sparker it is necessary to hook up only one battery. 
Made in 2 cell, 6 cell and 8 sell sizes for operating from 1 to 4 WD -11 tubes. 

Remember the name Radio Sparker. Look for the striking red, black and yellow 
label. 

Red Seal Sparker -- -steel clad 
The dependable dry battery for all ignition purposes, in the husky steel container 

that stands the hard knocks. 
Use Red Seal Sparker -steel clad -for your Ford and motor boat, for camping, for 

your lantern, and so on. 4 cell, 5 cell and 6 cell sizes. 

NEW YORK 

ST. LOUIS AN H AT TA N 
SAN FRANCISCO 

ELECTRICAL SUPPLY CO.,INC. 

CHICAGO 

Makers of the famous Red Seal Dry Batteries, Sparkers and Manhattan Radio Products 

RADIO "A" & "R" STORAGE BATTERIES CHARGED, AT HOME, FOR FEW CENTS, WITH "PATENTED FULL WAVE" 100 -130 Vol t , 60 Cçele A.C. AUTOMATIC MAGNETIC TAPER CHARGING 
Eventually You Will Buy An F -F RECTIFIER 
Why Not Now? The Sooner You 
Buy It The More You SAVE. 

It CHARGES All 6 Volt RADIO "A" & AUTO Batteries; & All RADIO "B" & LOUDSPEAKER Storage Batteries Up To 120 Volts In Series Inductively At Home OVERNIGHT. Disconnecting & Multiple Connections Unnecessary. Charging Circuits Separate. Nothing Like It Made. No Chance For Grounds Or Short Circuits. No Skill Required. AMMETER Eliminates Guess Work. It Costs You Less To Buy An F -F RECTIFIER than To Be Without One. You PAY for ONE Whether You Buy One Or Not, for it Costs An Average Of $2. for Charging & Rentals Every Time An Auto Battery Is Charged By Others. but Only A Few Cents When You Charge Your Own From A Lamp Socket With An F -F Battery Boosting RECTIFIER. If You Have Never Known The Delightful Feeling Of Having Your Storage Batteries Always Fully Charged for RADIO & AUTO You Will Experience A New Thrill When You Have An F -F RECTIFIER Which Gives You A Fully Charged Battery Overnight At A Cost of A Few Cents & A Pleasant Feeling Of Things Well Done. Those Who Own Them Feel Their F -F RECTIFIER is Their Faithful Friend. It Charges Automatically & Being Clean Can Be Placed Anywhere. Nothing To Slop Over Be Filled Burn Out Need Attention Or Cause Trouble. Both Waves Are Rectified Thru Infusible Carbon Rectifying Brushes, Maintaining Constant Efficiency Uninterruptedly. While Its FULL WAVE Delivers RAPID TAPER CHARGE recommended By All Storage Battery Manufacturers. The F -F RECTIFIER is A Complete Compact Portably Handy Charging Unit. Delivers Service Day & Night Automatically & Will Charge Dead Battery. Do Not Think Battery I They Also 
Charge 
AUTO 
Batteries 
Overnight 
Right In 
Your CAR. 

F -F RADIO RECTIFIER 

Dead & Worn Out Simply Because It Will Not Start Your Car. Buy an F -F RADIO 
RECTIFIER& Fill it With LIFE. It SAVES MORE thanitsCost & Lasts Lifetime. 
Leave Your Battery In Car. Or Where Ever It Is, Without Even Disconnecting It. 
Screw RECTIFIER Plug In Lamp Socket, Snap RECTIFIER Clips On Battery 
Terminals; Turn Switch & BatteryWillBeChargedl nMorningAtCost OfFewCents. 
Is It Not Gratifying To Be Ready For All RADIOPHONE BROADCAST 
Music Sermons & News When Friends Call? Never Having To Be Careful Of, or 
Tell Friends Your Batteries Are Dead & to Feel Your Car Respond Like A 
Greyhound, Spinning Engine With Power When You Throw In STARTER? 
FullyCharged BatteryStarts Car Quick & RequiresFewerExpensiveReplacements. 
INSIST on The F -F RECTIFIER. Built ByA Master Of The Art in 7 Types. 
SoManyThousandsAreBeingSoldltHasMadePossibleThesePOPULAR PRICES 

TYPE 6 Charges 6 Volt Radio "A "& Auto Batteries At 6 Amperes.$15 
Type 12 Charges All 12 Volt Batteries At 5 Amperes. $15 
TYPE B Charges All Radio "B" Storage Batteries UpTo120 Volts.$15 
Type A -B is a Combination of TYPES 6 & B $20 
TYPE 166 Charges All 6 Volt Batteries At 12 Amperes $20 
TYPE 1612 Charges All 12 Volt Batteries At 7 Amperes $20 

Patented Combination. TYPE 1626 Is A Combination Of TYPES 166 & 1612 $28 
CHARGES "A" & "B" RADIO & AUTO BATTERIES. ALL TYPES BUT "B" ALSO CHARGE AUTO BATTERIES. 

The Lower 3 are Large TYPES Built For Heavy Batteries, or Where Time Is Limited. SHIPPING WEIGHTS Complete With 
AMMETER & BATTERY CLIPS 11 to 15 Lbs. Purchase From Your DEALER Or Mail Check for Prompt Express Shipment. 
HeVia PARCEL POST have Remittance Include Postage & Insurance Charges, or WRITE Us To Ship TYPE Desired C. O. D. 
Other F -F Battery Boosters Charge Batteries From Farm Lighting Plants & D. C. Circuits & for GROUP CHARGING Economy 
Ose Our 8 Ampere 12 Battery Capacity Automatic Full Wave F -F ROTARY RECTIFIER described in ROTARY BULLETIN 32A. 
ORDER Now, or WRITE Immediately for FREE Descriptive RADIO & AUTO BOOSTER & ROTARY BULLETINS 32A & 32 

FRANCE MFG. eneral OFFICES & WORKS: CLEVELAND, OHIO, U. S. A. CO. Canadian Distributor: The Jack V. Elliot Co., Hamilton, Ontario, Canada 

Radio Distances 
Easily Found 
Latest Call Numbers 
Just Revised 
Cram's Radio Map 
Just 100 Miles to One Inch 
Thoroughly Revised to Date 
Pocket Form 35 Cents 
Sheet Map in Tube, Flat, 50c 
Wall Form with Sticks, $1.50 
On Board for Tacks, $6.75 
Ramap Dept. 

Geo. F. Cram Co. 
1H No. Market St. Chicago, III. 

Special Quantity Prices for Advertisers 
Discount to the trade. 

LOUD SPEAKER FOR 
ANY CRYSTAL SET 

By using the STEINMETZ amplifier you can 
fill the whole room with music and can increase 
your range up to 1000 miles. $8.50, remit by 
check or money order. 

Specials for Limited Time Only 
Radiotron ÚV200 Detector Tube, $3.75. Am- 
plifier tubes, $4.75. 1% volt dry cell tubes, 
$4.75. Sockets for standard tubes, 50c. Sockets 
for 1% volt dry cell tubes, SOc. Standard 2000 
ohm phones, $3.90. 3000 ohm, $4.90. SUPE- 
RIOR crystal sets, $3.90. Novo 22% volt "B" 
Batteries, $1.50. Rheostats. 50c. Vacuum tube 
detector sets, $5.50. Amplifier sets, $8.50. 

Complete instructive catalog 5c at your dealer or 
SteinmetzWireless Mfg. Co. 5106 Penn Ave. Pittshurgh,Pa. 
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as a curiosity, as we have not the slightest 
doubt that it will be killed. It shows, how- 
ever, the trend of the times. 

We do not believe the Government at the 
present time is inclined to take over such a 
public utility as communication.- EDITOR. 

A BILL 
To secure to the United States a monopoly of 

electrical means for the transmission of intelli- 
gence for hire; to provide for the acquisition by 
the Post Office Department of the telephone and 
telegraph network; and to license certain tele- 
phone lines, radio and telegraph agencies. 

Be it enacted by the Senate and House of 
Representatives of the United States of America 
in Congress assembled, That in order to promote 
the Postal Service the Postmaster General of the 
United States is hereby vested with a monopoly 
of the function and means of electrical communi- 
cation for hire within the United States and the 
Territory of Alaska except as hereinafter pro- 
vided. 

Sec. 2. That the telephone and telegraph sys- 
tems and networks within the United States and 
the Territory of Alaska employed in the trans- 
mission of communications for hire, and such as 
may be necessary of the central -office equipment, 
underground cable, underground conduit, aerial 
cable, aerial wires, poles, building cable, sub- 
scribers' stations, including indoor wiring and 
drops to premises of subscribers, private branch - 
exchange switchboards, land, buildings, furniture 
and fixtures, tools and teams, stores and sup- 
plies, and all other property used in the tele- 
phone and telegraph service and appropriate and 
necessary for the operation of the same by the 
United States, are hereby declared to be, and 
the same are hereby, condemned and appropri- 
ated to and for the use of the United States of 
America, to be used by it for such public pur- 
poses as may be proper: Provided, That this 
section shall not apply to telephone lines known 
as farmer lines. 

THE WHITE RADIO BILL 
As we promised in the last issue, we are 

printing hereafter the complete text of the 
bill.- EDITOR. 

67TH CONGRESS, 
4TH SESSION 
H. R. 13773 

IN THE HOUSE OF REPRESENTATIVES 
JANUARY 11, 1923 

MR. WHITE of Maine introduced the following 
bill; which was referred to the Committee on the 
Merchant Marine and Fisheries and ordered to 
he printed. 

A BILL 
To amend an Act to regulate radio communication, 

approved August 13, 1912, and for 
other purposes. 

Be it enacted by the Senate and House of Rep- 
resentatives of the United States of America to 
Congress assembled, That the Act of Congress 
entitled "An Act to regulate radio communica- 
tion," approved August 13, 1912, be amended by 
striking out sections 1, 2, and 3 thereof and by 
inserting in lieu thereof the sections 1, 2, and 3 
following: 

"SECTION 1. A. No person, company, or cor- 
poration within the jurisdiction of the United 
States shall use or operate any apparatus for radio 
communication as a means of intercourse among 
the several States or with foreign nations, or 
upon any vessel of the United States engaged 
in interstate or foreign commerce, or for the 
transmission of radiograms or signals the effects 
of which extend beyond the jurisdiction of the 
State, Territory, or the District of Columbia, in 
which the sanie originate, or where interference 
would be caused thereby with the transmission or 
reception of messages or signals from beyond the 
jurisdiction of said State, Territory, or the Dis- 
trict of Columbia, except under and in accordance 
with a license in that behalf granted by the Secre- 
tary of Commerce and except as hereinafter au- 
thorized. 

B. The Secretary of Commerce from time to 
time shall (a) classify licensed radio stations and 
the operators required therein; (b) prescribe the nature of the service to be rendered by each class 
of licensed station and assign bands of wave lengths 
thereto; (c) make, alter, and revoke regulations 
applicable all licensed stations not inconsistent 
with this Act or any other Act of Congress or 
with the terms. binding on the United States, of 
any radio communication convention to which the 
United States is a party, concerning the service 
to be rendered by each class of stations so estab- 
lished; the location of any station; the wave 
lengths to be used by any station; the kind of in- 
struments or apparatus in any station with respect 
to the external effect produced thereby; the power 
and the purity and sharpness of the waves of each 
station or the apparatus therein; the area to be 
served by any station and the times and methods 
of operating any station or the apparatus therein; 
(d) make such other regulations not inconsistent 
with law as he may deem necessary to prevent . interference between all stations affected by this 
Act. The Secretary shall have authority to ex- clude from the requirements of any regulations 
any radio station and the operators required there- 
in. or to modify the same in his discretion, in any case in which he shall find that such action 
will facilitate commerce and will not be incom- patible with the public interest. 
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"C. Every such license shall provide that the 
President of the Unitel States, in time of war or 
public peril or disaster, may cause the closing of 
any station for radio communication and the re- 
moval therefrom of all radio apparatus, or may 
authorize the use or control of any such station 
or apparatus by any department of the Govern- 
ment, upon just compensation to the owners. 

"D. Radio stations belonging to and operated 
by the United States shall not be subject to the 
provisions of paragraphs A and B of this section. 
All such Government stations shall use such wave 
lengths as shall be assigned to each by the Presi- 
dent. All such stations, except stations on board 
naval and other Government vessels while at sea 
or beyond the limits of the continental United 
States, when transmitting any message other than 
a message relating to Government business, shall 
conform to such rules and regulations designed to 
prevent interference with other radio stations and 
the rights of others as the Secretary of Com- 
merce may prescribe: Provided, That upon proc- 
lamation by the President that there exists war 
or a threat of war or a state of public peril or 
disaster or other emergency, the President may 
suspend or amend, for such time as he may see fit, 
the rules and regulations applicable to any or all 
stations within the jurisdiction of the United 
States. All stations owned and operated by the 
United States and all other stations on land and 
sea shall have special call letters designated by 
the Secretary of Commerce, and such stations and 
the designated call letters shall be included in 
the list of radio stations of the United States as 

, published by the Department of Commerce. Radio 
stations on board vessels of the United States 
Shipping Board or the United States Shipping 
Board Emergency Fleet Corporation shall not be 
deemed to belong to or to be operated by the 
United States or to be Government stations within 
the meaning and for the purposes of this Act. 

"Sec. 2. A. Paragraph A of section 1 of this 
Act shall not apply to persons sending radio mes- 
sages or signals on a foreign ship while the same 
is within the jurisdiction of the United States. 

"B. The station license required hereby shall 
not be granted to, or after the granting thereof 
such license shall not in any manner, either volun. 
tarily or involuntarily, be transferred to (a) any 
alien or the representative of any alien; (b) nor 
to any foreign government or the representative 
thereof; (c) nor to any company, corporation, or 
association organized under the laws of any for- 
eign government; (d) nor to any company. cor- 
poration, or association of which any officer or 
director is an alien or of which more than one - 
fifth of the capital stock is owned. controlled or 
voted by aliens or their representatives or by a 
foreign government or representative thereof, or 
by any company, corporation, or association or- 
ganized under the laws of a foreign country. 

"Such station license, the wave length or lengths 
authorized to he used by the licensee, and the 
rights therein granted shall not be transferred, 
assigned, or in any manner, either voluntarily or 
involuntarily, disposed of to any other person, 
company, or corporation without the consent in 
writing of the Secretary of Commerce. 

"C. The Secretary of Commerce, subject to the 
limitations of this Act, in his discretion, may 
grant to any applicant therefor a station license 
provided for in sections 1 and 2 hereof. 

"No license granted by the Secretary shall be 
for a longer term than ten years, and any license 
granted may be revoked as hereinafter provided. 
Upon the expiration of any license the Secretary, 
in his discretion, upon application thereof, may 
grant a renewal of such license for the same or 
for a lesser period of time. 

"The Secretary of Commerce is hereby author- 
ized to refuse a station license to any person. 
company, or corporation. or any subsidiary there- 
of, which, in the judgment of the Secretary. is 
monopolizing or seeking to monopolize radio com- 
munication, directly or indirectly, through the 
control of the manufacture or sale of radio appa- 
ratus or by any other means. The granting of 
a license shall not stop the United States from 
prosecuting such person. company, or corporation 
for a violation of the law against monopolies or 
restraint of trade. 

"The Secretary of Commerce in granting any 
license for a commercial station intended or used 
for communication between the United States or 
any territory or possession, continental or insular, 
subject to the jurisdiction of the United States, 
the Canal Zone. or the Philippine Islands, and 
any foreign country. may impose any terms, con- 
ditions, or restrictions authorized to be imposed 
with respect to submarine cable licenses by sec- 
tion 2 of an Act entitled 'An Act relating to the 
landing and the operation of submarine cables in 
the United States,' approved May 27, 1921. Every 
license for such commercial station shall be ap- 
proved by the President before the same shall be 
issued and become effective. 

"D. The Secretary of Commerce may grant 
licenses only upon written application therefor 
addressed to him, which application shall set forth 
such facts as he by regulations may prescribe as 
to the citizenship, character, and financial, tech- 
nical, and other ability of the applicant to operate 
the station; the ownership and location of the 
proposed station and of the stations with which it 
is proposed to communicate; the wave -lengths and 
the power desired to be used; the hours of the 
day or other periods of time during which it is 
proposed to operate the station; the purposes for 
which the station is to be used; and such other 
information as he may require. Such application 
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Do you lug your battery 
to have it charged ? 

Do you put off lugging it until it fails to give Tungar Battery Charger oper- 
good results ? 

ates on Alternating Current. 
2 ampere outfit- $18.00. How many concerts do you miss or only half 

hear ? 
5 ampere outfit -$28.00 

(east of the Rockies) 
With Tungar -the go- between -from the Special attachment for 
house lighting circuit to storage battery-you ëharging 12 or 24 cell 
are prepared for best results always. B" Storage Battery -$3.00 
Just turn it on and leave it. It charges your -fits either size Tungar. 

battery while you sleep. Its cost of ._ 

is low. It makes convenient the necessary 
charging that prolongs battery life. 
Tungar has no moving parts to cause trouble. . 

It is certain, clean, quiet. -*'; F 
Good for the auto battery too-the same ' '' t 
Tungar. 
See it at any good electrical shop, or write 
for literature. Address Section R,A, -4 

Merchandise Department 
General Electric Company 

Bridgeport, Connecticut 
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CRYSTAL RECTIFIER 

A SYNTHETIC 
CRYSTAL DETECTOR 

Sensitive Over Its 
Entire Surface 

MULTIPOINT (Patent Pending) 
GUARANTEED 

Unequalled Clearness; Unequalled Volume; Unequalled Distance. The Standard Crystal Endorsed by Experts, Press 
and Trade. Join the Ever -Increasing RUSONITE Fans. 
PRICE MOUNTED 
SENSITIVENESS 

POSTPAID 
GUARANTEED 50 CENTS 

RUSONITE CATWHISKER 
(Patent Pending) 

14 KARAT GOLD MULTIPLE Order From Your Dealer 
CONTACT 25 CENTS ; SUPERSENSITIVE. LIST PRICE or Direct From Us. 

RUSONITE PRODUCTS CORPORATION 15 PARK E ROW, NEW Y 
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"MASTER" Radio Products - 
"Master" Radio Prod- 
ucts are made entirely 
in our own plant and 
are rigidly tested be- 
fore being placed on 
sale. The " Master " 
mark on each part 
guarantees quality, efi 
ciency and durability. 
It pays to demand the 
"Master" mark on all radio 
apparatus. 
Jobbers, Dealers, Manufactur- 
ers. Write for bulletins and 
quantity discounts. 

-the Standard for Radio Quality 
"Master" Quality Products 

Bakelite Dials, Poten- 
tiometers, Variable 
Condensers, Vernier 
Condensers, Audio 
Frequency Transform- 
ers, Radio Frequency 
Transformers, Mould- 
ed Variometers, 

Moulded Variocouplers, V.T. 
Sockets, Sockets, Peanut Tube 
Rheostats, Rheostats, Quarter 
Amp. Tube 

RECEIVING SETS 

"The Union 
Quality Mark" 

RADIO DIVISION 

UNION CONSTRUCTION COMPANY 
Manufacturers "MASTER" Radio Products 

OAKLAND - CALIFORNIA 

MODEL RFAA -60 
This wonderful new CLEARTONE development represents the greatest opportunity for the 

purchase of high class merchandise at a reasonable price that has yet been offered to the general public. 
So simple that any child can operate it and yet so efficient that results far surpassing any regenerative set may be obtained by anyone. The set comprises tuner, one stage of Radio Frequency amplification, detector 
and two stages of audio frequency amplification in that beautiful CLEARTONE solid mahogany cabinet that is so famous by this time that it needs no description. 

The list price of this astonishing new CLEARTONE creation, without tubes and accessories, is 
only $60.00. At this price a four tube set embodying the well known principle of radio frequency 
amplification is within the reach of all. 

So confident are we that you will find this set all that we claim for it and even more, that we will ship it anywhere in the United States, C. O. D., subject to your inspection before you pay for it. 
Attractive proposition to dealers. 

$ Model RFAA -60 code word "abroad 

THE CLEARTONE RADIO COMPANY 
McMILLAN and ESSEX PLACE CINCINNATI, OHIO, U. S. A. 

P R O T E C T I O N 
TELERADIO FILAMENT 

PROTECTORS 
For detector and amplifying tubes. 
Price, Single Pole 60e. 

Double Pole 80e. 
Renewal fuses 1Oc each. 

TELERADIO LIGHTNING 
ARRESTERS 

Electrical No. 5837 
The only ARRESTER approved 
by National Board of Fire Under 
writers, which retails for $1.00. 

At your Dealers -Otherwise Send Purchase 
Price and Give Dealer's Name. 

Teleradio Engineering Corp. 
486 Broome St., New York 

Makers of Teleradio Supersensitive Phones 

MfttEll 
Wholesale Exclusively 

DISTRIBUTORS FOR 
Radio Corp of Clapp- Eastham Kennedy 

America Cutler- Hammer Klosner Westinghouse Dubiller Murdock General Electric 
Fada Pacent Acme 

Atwater -Kent Fahnestock Radio Service 
Baldwin Frost Radiall 
Brach General Radio Reinter 
Brandes Hipwell Rhamstlne 
Burgess Homcharger Tuska 
Chelsea Kellogg Western Electric 
Hommel's Illustrated Encyclopedia 225S free to Dealers. 

We Sell to no Others. ' ; SIM : rsJ I, MEESE= 
s3P534 FERNANDO ST. 2iljr. pIRSBUR611,pEhIL'l 

Radio News for May, 1 923 

shall be signed by the applicant under oath or 
affirmation. 

"E. Such station licenses as the Secretary of 
Commerce may grant shall be in such general 
form as he may prescribe, but each license shall 
contain, in addition to other provisions, a state- 
ment of the following conditions to which such 
license shall be subject: (a) The ownership or 
management of the station or apparatus therein 
shall not be transferred in violation of this Act. 
There shall be no vested property right in the 
license issued for such station or in the bands of 
wave -lengths authorized to be used therein, and 
neither the license nor any right granted there- 
under shall be assigned or otherwise transferred 
in violation of this Act; (b) such license shall 
contain such other conditions, not inconsistent 
with this Act, as the Secretary of Commerce may 
prescribe 

"F. Any station license granted by the Secre- 
tary of Commerce shall be revocable by him for 
failure to operate service substantially as pro- 
posed in the application and as set forth in the 
license, for violation of or failure to observe any 
of the restrictions and conditions of this Act, or 
of any regulation of the Secretary of Commerce 
authorized by this Act or by the provisions of any 
international radio convention ratified or adhered 
to by the United States, or any regulations there- 
under, or whenever any licensee, who is a com- 
mon carrier, shall fail, in the judgment of the 
Secretary of Commerce, to provide reasonable 
facilities for the transmission of messages, or 
whenever the Interstate Commerce Commission, 
in the exercise of the authority conferred upon it 
by, law, shall find that any licensee has made any 
unjust and unreasonable charge, or has made or 
prescribed any unjust and unreasonable classifi- 
cation, regulation, or practice with respect to the 
transmission of messages or service, or whenever 
the Secretary of Commerce shall deem such revo- 
cation to he in the public interest: Provided, That 
no order of revocation shall take effect until thirty 
days' notice in writing thereof, stating the cause 
for the proposed revocation, to the parties known 
by the Secretary to be interested in such license. 
Any person in interest aggrieved by said order 
may make written application to the Secretary 
at any time within said thirty days for a hearing 
upon such order, and upon the filing of such writ- 
ten application said order of revocation shall stand 
suspended until the conclusion of the hearing 
herein directed. Notice in writing of said hearing 
shall be given by the Secretary to all the parties 
known to him to be interested in such license 
twenty days prior to the time of said hearing. 
Said hearing shall be conducted under such rules 
and in such manner as the Secretary may pre- 
scribe. Upon the conclusion thereof the Secre- 
tary may affirm, modify, or revoke said orders of 
revocation. 

"Sac. 3. A. The actual operation of all trans 
mitting apparatus in any radio station for which 
a station license is required by this Act shall be 
carried on only by a person holding an operator's 
license issued hereunder. No person shall operate 
any such apparatus in such station except under 
and in accordance with an operator's license issued 
to him by the Secretary of Commerce. 

'B. The Secretary of Commerce, in his dis- 
cretion, may grant special temporary operators' 
licenses to operators of radio apparatus under such 
regulations, in such form and under such condi- 
tions as he may prescribe, whenever an emergency 
arises requiring prompt employment of such an 
operator. 

"C. An operator's license shall be issued by 
the Secretary of Commerce in response to a writ- 
ten application therefor, addressed to him, which 
shall set forth (a) the name, age, and address of 
the applicant; (b) the date and place of birth; 
(c) the country of which he is a citizen, and if 
a naturalized citizen of the United States, the 
date and place of naturalizations (d) the previous 
experience of the applicant in operating radio 
apparatus; and (e) such other facts or informa- 
tion as may be required by the Secretary of 
Commerce. Every application shall be signed by 
the applicant under oath or affirmation. 

"D. An operator's license shall be issued only 
to a person who, in the judgment of the Secre- 
tary of Commerce, is proficient in the use and 
operation of radio apparatus and in the transmis- 
sion and reception of radiograms by telegraphy 
and telephony. Except in an emergency found by 
the Secretary of Commerce to exist, an operator's 
license shall not be granted to any alien, nor shall 
such a license be granted to a representative of 
a foreign government. 

E. An operator's license shall be in such 
form as the Secretary of Commerce shall pre. 
scribe and may be suspended by him for a period 
not exceeding two years upon proof sufficient to 
satisfy him that the licensee (a) has violated 
any provision of any Act or treaty binding on 
the United States which the Secretary of Com- 
merce is authorized by this Act to administer, or 
of any regulation made by the Secretary under 
any such Act or treaty; or (b) has failed to 
compel compliance therewith by any unlicensed 
person under his supervision; or (c) has failed 
to carry out the lawful orders of the master of 
the vessel on which he is employed; or (d) has 
willfully damaged or permitted apparatus to be 
damaged; or (e) has transmitted superfluous sig- 
nals or signals containing profane or obscene 
words or language. 

"F. A license may be revoked by the Secretary 
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of Commerce upon proof sufficient to satisfy him 
that the licensee was at the date his license was 
granted to him, or is at the time of revocation, 
ineligible or unfit for a license. 

"SEC. 4. A. After the approval of this Act 
the construction of a station for which a license 
is required by this Act shall not be begun, nor 
shall the construction of a station already begun 
be continued until after a permit for its con- 
struction has been granted by the Secretary of 
Commerce upon written application therefor. This 
application shall set forth such facts as the Secre. 
tary of Commerce by regulation may prescribe as 
to the citizenship, character, and the financial, 
technical, and other ability of the applicant to 
construct and operate the station, the owner:1.1p 
and location of the proposed station and of the 
station or stations 'with which it is proposed to 
communicate, the wave -length or wave -lengths 
desired to be used, the hours of the day or other 
periods of time during which it is proposed to 
operate the station, the purpose for which the 
station is to be used, the type of transmitting 
apparatus to be used, the power to be used, the 
date upon which the station is expected to be com- 
pleted and in operation, and such other informa- 
tion as the Secretary of Commerce may require. 
Such application shall be signed by the applicant 
under oath or affirmation. 

"B. Such permit for construction shall show 
specifically the earliest and latest dates between 
which the actual operation of such station is 
expected to begin and shall provide that said 
permit will be automatically forfeited if the sta- 
tion is not ready for operation within the time 
specified, unless prevented by strikes, riots, acts 
of God, or other causes not under the control of 
the grantee. The rights granted under any such 
permit shall not be assigned, or otherwise trans- 
ferred to any person, persons, company, or corpo- 
ration, without the approval of the Secretary of 
Commerce; Provided, That a permit for construc- 
tion shall not be required for Government stations 
or for private stations as provided for in section 
4, fifteenth regulation, of the Act of August 13, 
1912. The granting of this permit to construct a 
station as herein required shall not of itself be 
construed to impose any duty or obligation upon 
the Secretary to issue a license for the operation 
of such station. 

"SEC. 5. An advisory committee is hereby 
established to whom the Secretary of Commerce 
shall refer for examination and report such mat- 
ters as he may deem proper relating to: (a) 
The administration or changes in the laws, regu- 
lations, and treaties of the United States relating 
to radio communication; (b') the study of the 
scientific problems involved in radio communica- 
tion, with the view of furthering its develop- 
ment; (c) fhe scientific progress in radio commu- 
nication and use of radio communication. 

"The advisory committee shall consist of fifteen 
members, of whom one shall be designated by the 
Secretary of State, one by the Secretary of the 
Treasury, one by the Secretary of War one by the 
Secretary of the Navy, one by the Secretary of 
Agriculture, one by the Postmaster General, one 
by the Secretary of Commerce, and one by the 
Chairman of the United States Shipping Board, 
to represent these departments, respectively, and 
seven members of recognized attainment in radio 
communication not otherwise employed in the 
Government service, to be designated by the Sec- 
retary of Commerce. 

"The necessary expenses of the members of the 
committee in going to, returning from, and while 
attending meetings of the committee, including 
clerical expenses and supplies, together with a 
per diem of $25 to each of the six members not 
otherwise employed in the Government service, 
for attendance at the meetings, shall be paid from 
the appropriation made to the Department of 
Commerce for this purpose. 

"SEc. 6. Radio telephone stations, the signals 
of which can interfere with ship communication, 
are required to keep a licensed radio operator, of 
a class to be determined by the Secretary of Com- 
merce, listening in on the wave -length designated 
for distress signals during the entire period the 
transmitter of such station is in operation. 

"SEC. 7. Regulation first of section 4 of said 
Act of Congress approved August 13, 1912, is 
amended by striking out the words, 'this wave- 
length shall not exceed six hundred meters or it 
shall exceed one thousand six hundred meters.' 

"Regulation second of section 4 of said Act of 
Congress approved August 13, 1912, is amended 
by striking out the words 'Provided, That they 
do not exceed six hundred meters or that they do 
exceed one thousand six hundred meters.' 

"Regulations third and fourth of section 4 of 
said Act of Congress approved August 13, 1912, 
are hereby repealed. 

"Regulations fifteenth and sixteenth of section 
4 of said Act of Congress approved August 13, 
1912, are amended by striking out the words 
'exceeding two hundred meters' and substituting 
in lieu thereof the words 'of less than one hun- 
dred and fifty meters nor more than two hundred 
and seventy -five meters.' 

"SEc. 8. Any person, company, or corporation 
who shall erect, use, or operate any apparatus 
for radio communication in violation of this Act, 
or knowingly aid or abet another person, company, 
or corporation in so doing, or knowingly make any 
false oath or affirmation for the purpose of secur- 
ing a permit or a license, shall incur a penalty 
not to exceed $1,000, which may be mitigated or 
remitted by the Secretary of Commerce, and the 
permit or license of any person, company, or cor- 

2037 

The PACENT 
NEW UNIVERSAL PLUG 

NUMBER FORTY 

PAT. FEN[:). 

MADE IN 
U.S.A. 

PACENT 

50c 
The makers of the FIRST Radio 
Plug now offer the first Quality 
plug at a popular price. This plug 
will do everything that can be ex- 
pected of any plug at any price. 

Materials that last. 
Simple, Sturdy Construction. 
Permanent Biting Contact. 

Perfect Insulation. 

The quality of this plug and its low 
price enable you to enjoy satisfac- 
tory plug connections on every piece 
of your radio equipment. Look for 
the PACENT Trade Mark and ask 
for PACENT New Universal Plug 
No. 40. 

DON'T IMPROVISE- 

"PACENTIZE" 
Write for Descriptive Bulletin N -5 

ELECTRIC COMPANY 
INCORPORATED 

Executive Offices: 22 Park Place, New York, N. Y. 

BRANCH OFFICES 
Philadelphia 
Chicago 
St. Louie 

Washington, D. C. 

San Francisco 
Minneapolis 

Canadian and British Licensees: 
Colinial Radio, Ltd., Hamilton, Can. 

Members, Radio Section, Associ- 
ated Mfrs. of Electrical Supplies 

*o14, - PEOPISE "FROM MISSOURI" 
I 

-R' FOLKS Don't Believe SPEAKERS that a perfect loud speaker can be sold at se low a price. 
We "show" 'eml We can convince you, too, that SPIROLAS are and 
always have been the most perfect reproducers of voice and music than 
have ever been produced. A trial on your own amplifier set will make 
you a "Spirola booster" for life! 

SPIROLAS combine perfect tone and loudness with beautiful style and finish, and 
exceptionally reasonable price -an unequaled combination. 

SPIROLA DUPLEX -Uses any headset; beautiful Anish of dark red 
mahogany, bronzed throat (DM) $ 4.85 Same in black finish, nickeled fittings (DB) 3.85 
SPIROLA SIMPLEX -Uses Baldwin or other unit mahogany (SM), 
$4.85; Black (SB) 3.85 
SPIROLA CONCERT -Has built -in Baldwin unit, mahogany finish, bronzed 
throat; complete with unit and cord (CM) 12.50 
SPIROLA CONCERT SPECIAL -For use where large volume is required 20.00 

On sale at good dealers, or we'll send you one postpaid (guaranteed) by mail, C. O. D., 
if you wish. 

Löciv ARE OUR SPECIALTY! 

L. H. Donnell Mfg. Co., Dept. A, Box 70, Ann Arbor, Mich. 

1 

Money for You Add Salary -Mak E P Mt a lb u- 
ness of 

to your 
r you own. Spend 

e 
an 

xtra 
hour each 

in 
day 

oney. 
taki 

Stng ar 
suscripticrative ons 

busi 
for 

the Radio News." We'll pay you well and you'll enjoy the work. Write for full particulars. 
Circulation Dept.. RADIO NEWS, 53 Park Place, N. Y. C. 
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The RADIO GUILD specializes in the 
construction of RADIO -AUDIO FRE- 
QUENCY AMPLIFYING RECEIVERS 
of the highest efficiency and quality. These 
make possible the reception of stations 
over 1000 miles distant with a small loop 
aerial supplied with each set. These re- 
ceivers all employ the new RADIO 
GUILD "Radio- Frequency" coupler which 
insures absolute selectivity when receiv- 
ing with an outside aerial and ground. 
Send lUe for illustrated catalog N -5 giv- 
ing full description of RADIO GUILD 
sets and parts. 

NEW BOOK BY KENNETH HARKNESS 
"The Theory and Practice of 

RADIO FREQUENCY AMPLIFICATION" 
now off the press. By the author of "The Construction and Operation of Super - 
Regenerative Receivers." Latest information on radio frequency amplification. 
Scores of photographs, drawings and wiring diagrams. Complete instructions 
for the home construction of various types of radio frequency amplifiers and 
complete receivers. For the first time the construction cf the best radio fre- 
quency transformers shown in detail with photographs. Tells you how to make 
a high frequency oscillator covering all wave -lengths. Every phase of radio 
frequency amplification thoroughly explained. Send for Nam- copy today. 
Price $1.00. From your dealer or direct. 

THE HAZELTON NEUTRODYNE RECEIVER FULLY DESCRIBED 

1abío 14 =uítb 
"RADIO FREQUENCY" COUPLERS. 

(For use only with radio frequency amplification) 
Selectivity on an outside aerial with radio frequency trans- 
former amplification cannot be obtained with standard coupler. 
The new RADIO GUILD "Radio Frequency" couplers give 
just the proper degree of coupling to eliminate interference. 
Complete hook-ups enclosed with each coupler. Send 2c post- 
age for folder R.F.5 giving full particulars. 
Short wave "Radio Frequency" coupler (190.450 m.) $6.50 
Multi -Range "Radio Frequency" coupler (190 -2000 m.) $8.00 
Bank -wound loading coil (for secondary circuit of Multi- 

Range "Radio Frequency" coupler) $4.00 

From your dealer or direct. 

Zrbe ikabio Ou( 'Cb , 256 w 34th s West treet, New York City 
Specialists in radio frequency amplification. 

Distributors of DX radio frequency 
/¡' r transformers. 
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A : 

Walnart Friction Vernier Knob 
This new auxiliary knob "slow-motions" the dial to 1 /Ttb distance. Best aid to 
easy, accurate tuning ever devised. Installed by drilling '4 inch hole in panel. 
Spring aad tapered bushing maintain adjustment. Unfailing friction "drive." 
No Radio Set complete without it. 

FREE to Dealers 
The "Silent Salesman" counter 
easel of Bakelite shown et right - 
it sells them fast. With orders 
for 100 lots or more. Order from 
Ulis ad on your letter -head, ask 
for free counter- display. Liberal 
profits for dealers. 

RuaaER 

BAKELITE \OB 

TE NSIO 
SPAIN 

N 

FRICTION 

JOBBERS: 
State territory and num 
ber of salesmen. We' 
send you sample outti 
and profit- making offer. 

List Price 25c 
Order direct if 
your dealer wall 
not supply you. 

Walnart 
ALL METAL 
Vacuum Tube 

Sockets 

Radio fans are through with 
composition sock- 
ets. No m o r e 
chipped, cracked, 
warped sockets for 
then,! This ALL 
METAL 4- contact 
socket, guaranteed 
unbreakable. guar- 
anteed perfectly 
insulated. Elec- 
trically tested and 
marked for con- 
nections. A 1 1 

brass, nickel 
plated. 

List Price 50c 

l; WALNART ELECTRIC Mfg. Co. 
t9 

1251 West Van Buren St., Dept. 106 Chicago, 111. 
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poration who shall violate any of the provisions of 
this Act, or of any of the regulations of the 
Secretary of Commerce issued hereunder, or 
knowingly make any false oath or affirmation for 
the purpose of securing a permit or license, may 
be suspended or revoked by the Secretary of 
Commerce. 

SEC. 9. That the Secretary of Commerce is 
hereby authorized and directed to charge, and 
through the imposition of stamp taxes on appli- 
cations, licenses, or other documents, or in other 
appropriate manner, to collect the fees specified 
in the schedule following. The Secretary shall 
collect said fees through the collector of customs 
or other officers designated by him, and he may 
make such regulations as may be necessary to 
carry out the provisions of this section. 
"SCHEDULES OF FEES TO BE COLLECTED FOR TRANS- 

MITTING STATIONS AND OPERATORS' LICENSES. 
"For transoceanic radio station license, $300 per 

annum; for commercial land station license, other than transoceanic, one kilowatt transmitter input 
or less, $50 per annum; and for each additional 
kilowatt or fraction thereof, $5 per annum; for 
ship station license, $25 per annum; for experi- 
ment station license, $25 per annum; for technical 
and training school station license, $15 per annum; fur special amateur station license, $10 per annum; 
for general and restricted amateur station license, 
$2.50 per annum; for commercial extra first -class 
operator's license, $2.50 per annum; for commer- 
cial first-class operator's license. $1.50 per annum; 
fur commercial secondclass operator's license, $1 
per annum; for commercial cargo grade operator's 
license. 50 cents per annum; for experiment and 
instruction grade operator's license, $1 per annum; 
for amateur first -grade operator's license, 50 cents 
per annum; for amateur second -grade operator's 
license, 50 cents per annum; for commercial extra 
first -class radio operator's examination for license. 
$2.50 for each examination; for commercial first - 
class radio operator's examination for license, $2 
for each examination; for commercial second -class 
radio operator's examination for license, $1.50 for 
each examination; for commercial cargo grade radio operator's examination for license, $1 for 
each examination; for experiment and instruction 
grade radio operator's examination for license, $1 
for each examination; for amateur first -grade radio 
operator's examination for license, $1 for each 
examination; for amateur second -grade radio oper- ator's examination for license, 50 cents for each 
-xamination. 

"In the event that other classes of station and 
operators' licenses or other examinations shall hereafter be prescribed in any lawful manner. the 
Secretary of Commerce is hereby authorized and 
directed to charge and collect in the saute manner 
as herein provided fees for such new classes of 
licenses and of examinations, which fees shall he 
substantially of the amount herein specified for 
the license and examination nearest in character 
and purpose to the new license or examination so prescribed. 

For failure to pay at the time and in the man- ner specified by the Secretary of Commerce any 
of the above fees the Secretary of Commerce is 
authorized to refuse to issue such licenses; or, if 
issued, to suspend or revoke the saine, as he may 
deem proper. 

"Sec. 10. Wherever the words 'naval and mili- tary stations' appear in the Act to regulate radio 
communication, approved August 13, 1912, said 
words 'naval and military' shall be stricken out 
and the word 'Government' substituted in place 
thereof. 

"SEc. 11. All Acts or parts of Acts in conflict 
with this Act are hereby repealed." 
?eoneeeeee emeettunmmlllllllll un,tm tint tntttn,ntnnmmennn neeierre 

Chopper Operation in 
Arc Transmission 
(Continued from page 1976) 
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motor. The other brush of the chopper 
also connects to the base, thus forming 
a grounded circuit employing the base as 
one conductor. The ground carries off 
any static which may accumulate on the 
motor base or leads or on the chopper 
connections. The tension of the chopper 
loop is brought down to nearly that of 
the earth. This circuit has shown some 
surprising results in transmission, al- 
though not in great part very different 
from the usual circuit. 

Excellent results may be obtained with 
the chopper if intelligent care is given 
to the arc chamber, the original emission, 
and the usual attention which any fine 
machinery should be given. 

FAULTS OF THE Q LIST 
By W. T. BURFORD. 

In the January RADIO NEWS Mr. R. N. 
Scribner, a ship operator, repeats the sug- 
gestions for the improvement of the Q List 
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which I made in your issue of January, 
1922. 

It cannot be too strongly emphasized that 
the Q List is badly in need of revision, and 
that that revision must be done by those 
who have to use it -the actual operators. 
The arbitrary alterations that have been 
made in the List in the last few years have 
not improved it, and the fact becomes more 
and more evident that no changes should be 
permitted by the International Bureau until 
they have been passed on by a competent 
body of radio telegraphers. 

It is encouraging to note that, after I 
called attention to the error through RADIO 
NEWS, the British Admiralty, in its publica- 
tions, amended the ungrammatical render- 
ing QRS. It now reads : "Send more 
slowly." That correction, at least, did not 
need international sanction! When will 
American publications follow suit? 

Recent Alterations, Suppres- 
sions and Additions to Wire- 

less Telegraph Stations 
By J. E. DAVIES 

The Wireless Station at Mauritius in the 
S. Indian Ocean has been closed down. 

The Canadian High Power Station at St. 
John's, Newfoundland, has been closed 
down. Ice and navigation warnings for- 
merly transmitted by this station will be 
hroadcast by the station at Cape Race and 
the U. S. Coastguard Cutters, when on ice 
patrol duty. 

The Miami Wireless Station has been dis- 
continued and the service of weather bulle- 
tins, storm warnings, etc., hitherto broad- 
cast from this station has been transferred 
to Jupiter NAQ -wave 1688 meters. 

A meteorological report giving the gen- 
eral situation in North America. the At- 
lantic and Western Europe, with probable 
changes, is now sent out by the French wire- 
less station at Nantes, UA, at 1230 G.M.T. 
on a wave of 2.800 meters spark. This sta- 
tion also broadcasts messages to ships at 
sea every evening at 2100 G.M.T. Operators 
receiving messages from this station should 
note that the French authorities only col- 
lect the land line and coast station charge. 
leaving the ship station to recover its own 
charge from the addressee. 

New additions to Wireless Direction Find- 
ing stations are given below : 

France. -St. Nazaire D.F. Station (47.15N 
2.14W) has been reopened for service dur- 
ing daytime only. 

Spain. -Cape Villano Light House. Wire- 
less fog signals on a wave of 1000 meters 
are transmitted continuously during thick 
or foggy weather from this point (43.1ON 
'9.13W). The signals consist of a group of 
transmissions of a note frequency of 600 
every 30 seconds -Dash 1 sec. silence 7 secs. 
-Dash 1 sec. silence 21 seconds. The range 
is placed at 30 miles. 

Spain. -Cape Finisterre Light House. 
Wireless fog signals on a wave of 1,000 
meters are transmitted continuously during 
thick or foggy weather from this Light 
House situated in 42.53N 9.16W. The sig- 
nals consist of sound 0.5 seconds silence 7.0 
seconds making in all eight transmissions 
per minute. The note frequency is 500 and 
range 30 miles. 

Morocco.- Kenitra. A W.T. direction 
finding station is now established in the fol- 
owing approximate position 34.18.49N 
6.36.00W. Call CNK. 

The following European and African 
Wireless D.F. stations have been suppressed : 

Algeria. -Jijelli (36.49N 5.46E). 
Ireland. -Carnsore (52.16N 621W). 
France. -Penmarch W.T. D.F. (47.48: 

30N 421.01W) has been temporarily discon- 
tinued until further notice. 
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Built on the 
best Engineering 

Principles 

Maximum Inductance. 

Minimum Distributed 
Capacity for a given 

number of turns 

What Influenced You Most 

to Buy Your First 

GIBLIN- REMLER COIL? 

YOU WANTED A COIL 
that would give you the greatest 
possible selectivity of tuning - 

maximum signal strength under any given conditions -and, of even greater im- 
portance, a coil that would reduce interference to a minimum. 

WE KNOW that the Giblin -Remler Inductance Coil is undoubtedly 
the greatest step forward in the radio art since the ad- 

vent of the vacuum tube. Designed on the best engineering principles by Mr. 
Thomas P. Giblin, the originator of the compact inductance coil, it embodies 
every feature necessary to obtain maximum inductance, minimum distributed 
capacity and minimum high frequency resistance with a given length of wire 
and in a minimum of space. These are the essentials of an inductance coil for 
obtaining maximum selectivity of tuning, maximum signal strength and a 
minimum of interference. 

Write for table of constants and complete information regarding these coils. 

Send 10e for new 40 -page Remler Catalogue containing circuit diagrams for Remler Apparatus 
and other useful information, including a table of inductance, capacity and wave length. 

The Render Technical Bureau is at your service. Address your problems to Dept. N. 

REMLER RADIO MANUFACTURING COMPANY 
Factory and Home Office 

248 First Street, San Francisco, Cal. 
Eastern Sales Office 

154 W. Lake Street, Chicago, Ill. 

CARTER "TU -WAY" Plugs and "HOLD -TITE" Jacks 
Carter "TG -WAY" Plug takes ONE to FOUR Carter "HOLD -TITS" Jack; wide frame, heavy 
phone sets at the same time. Connects with phosphor- bronze springs; no spacer washers. 
ANY kind of terminal. Price $1.50. One to five springs. Price 70c to $1.10. 
NEW CARTER VERNIER CONTROL RHEOSTAT. Price (t. ohms) $L50; (20 ohms) $1.75. 
NEW CARTER AUTOMATIC PLATE CIRCUIT CONTROL RHEOSTAT eliminates change- 
over switches, filament control jacks, and first and second stage jacks. Price (6 ohms) $2.25 ; (20 
ohms) $2.50. 
NEW CONTROL SWITCHES OF ALL TYPES -"Carter for Quality -Others for Quantity" 
Sold by all good electrical and Radio Jobbers. Write for bulletin on these and other Carter products. 

CARTER RADIO CO. 209 S. State Street CHICAGO 
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CHARGE YOUR 
RADIO BATTERY 
at HOME f raNICKEL 

PATENTED ARMATURE 
Tungsten contacts used 
exclusively -no silver or carbon points to wear out quickly. 

Enjoyable concerts and maxi- 
mum receiving range are 
obtained only when your battery 
is fully charged. 

HDMC'iÀRGER 
charges your "A" or "B" 
battery OVER NIGHT for a 
nickel without removing it from 
your living room. Operates 
silently- charging rate 
governed automatically. No 
muss -no trouble -no dirt - 
requires no watching. 
The HOMCHARGER is the 
ONLY battery charger combin- 
ing all of these necessary 
features. SELF -POLARIZING 
-FIVE to EIGHT -AMPERE 
charging rate- UNDERWRIT- 
ERS APPROVAL -beautifully 
finished in mahogany and old 
gold- UNQUALIFIEDLY 
GUARANTEED. Over 100,000 
now in use. 
The minute you buy a radio 
set you need a Homcharger -get 
it then. All good radio and 
electrical dealers sell it com- 
plete with ammeter, etc., for 
$18.50. $25.00 in Canada. 
Write for FREE circular show- 
ing why the HOMCHARGER 
is the BEST battery charger at 
any price. 
MOTORISTS - THE HOM- 
CHARGER will also charge 
your AUTO Battery. 

THE AUTOMATIC 
ELECTRICAL DEVICES CO. 

118 WEST THIRD ST. 

CINCINNATI, OHIO 

Lamest Manufacturers 
Vibrating Recti 'fiers in the World, 

Radio Operator's School 
In selecting the school in which you 

wish to become a radio operator, bear 
in mind that this school has been in 
operation over twelve years, that all 
of our graduates are placed in posi- 
tions, that our laboratory equipment is 
of the laetst type, and that our instruc- 
tors are expert professional radio men. 

Y. M. C. A. RADIO SCHOOL 
"The Best Radio School in the East" 

158 East 86th Street, New York, N. Y. 
Telephone, Lenox 6051 

TELEGRAPH 
(Morse d Wireless) end RAILWAY ACCOUNTING taught thew 
aghly. Big salaries: great opportunities. Oldest, largest school. 

Eudorsed by Telegreph, Railway. Radio. end Government o®clala. 
p tuolties to earn In -Re portion. Catalog tree. Expenses low -o 

DODGE'S INSTITUTE, D sorest. Velaaralao, 11116, 

New Distribution of 
Weather Forcasts 

By B. FRANCIS DASHIELL 
The United States Weather Bureau of 

the Department of Agriculture at Wash- 
ington, D. C., has been able, through 
the co- operation of the Navy Depart- 
ment, to organize a new and novel sys- 
tem for broadcasting its official weather 
forecasts and information. These fore- 
casts are being broadcast directly from 
the forecast division of the Weather 
Bureau over a directly connected land 
wire through the great Naval Station 
NAA at Arlington, Va. The informa- 
tion is given on a wave -length of 710 
meters, and twice daily, at 10:05 A. M. 
and P. M., respectively. Any special 
warnings of storms, cold waves, hurri- 
canes, etc., when issued out of regular 
forecast hours, are broadcast from NAA 
at 3:45 P. M. on a wave- length of 710 
meters. The broadcasting is done by 
radiophone and is separate from the 
regular broadcasting of the same infor- 
mation at 10:00 P. M. by arc and spark 
transmission on higher wave -lengths for 
the benefit of marine and aviation in- 
terests. 

All stations of the U. S. Weather 
Bureau, located in nearly two hundred 
cities of the United States. take obser- 
vations twice daily at 8:00 A. M. and 
P. M., 75tH Meridian time, and telegraph 
the result of these observations to the 
Central Office of the Weather Bureau, 
where they are tabulated on meteorolog- 
ical charts for the information of the 
official forecasters. Within two hours 
after a weather station in some city east 
of the Mississippi River has sent in it 
regular tcled weather report. it can 
receive its forecast back from Washing- 
ton by radio from the Naval Station at 
.Arlington. 

The forecasts broadcast from NAA 
are for the states in the Washington 
forecast district, namely, Northern New 
England, Southern New England, New 
York State. Western and Eastern Penn- 
sylvania, New Jersey. Delaware, Mary- 
land, Virginia, West Virginia. North and 
South Carolina, Georgia, Florida, Ala- 
bama, Tennessee, Mississippi, Ken- 
tucky and Ohio. Just recently the offi- 
cial forecast for the state of Florida was 
for frost in many portions of the state. 
and farmers in that state who were 
equipped with radio receiving sets knew 
at 10:00 P. M. of a Saturday that they 
could expect frost on the following Mon- 
day morning. This gave them ample 
time with the earliest possible warning 
to make preparations to fight the ex- 
pected frost. 

The new service of the Weather Bu- 
reau is the result of the untiring efforts 
of Mr. E. B. Calvert, Chief of the Fore- 
cast Division of the Weather Bureau, 
under whose guidance the radio develop - 
ment work of the Weather Bureau has 
grown into a large and widespread proi- 
ect, giving out valuable information at 
the earliest practicable moment to the 
public at large. 

r1n anom1mnnumunnnmmmm1,m1.ppmemm,,,n,,,,nmmninmmamnn,mnnninnnmm 11.g 

R. F. Measurements with 
the C. W. Oscillator 
(Continued from page 1947) 
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altering the tuning of either of the two 
coupled circuits A and B, the oscillator 
setting is varied from its lowest to its 
highest wave -lengths, and for each set- 
ting of the oscillator the reading of the 
milliamtnefer in --eireüit. A is ' carefully 

Radio News for May, 1923 

THE EZTOON DIAL 

HAS MOVEMENT OF A MICROMETER 
Easily attached in place of any ordinary dial. Provide 
a tine reinter adjustment for all tuning units. Elimi 
mites We render plate on the condenser. 2 dials in 1. 
The outer dial used for the coarse and the center dial 
for the vernier. Has 4u to I ratio. No cog gearing to 
glve lost motlou. lias no hack hash. The easiest and 
smoothest operating dial. Fits either /" or 3 /16' 
shaft. Sold under guarantee. shipped parcel p,. 
C. U. D. :i" dial 61. $2.00. 4" dial ft $2.25. 
Manufacturers. Dealers, and Jobbers write for discounts. 
BUTLER MANUFACTURING CO. 

3234 W. Washington St., Indianapolis, Ind. 

Na-aid W.D. 11 
No. !ll 

Na-nld 

It's the contact 
that counts 
The special phosphor 
bronze clips of the Na -aloe 
W. D. 11 Socket maintain 
perfect contact regardless 
of any variation in tube 
prongs and bases. 
Moulded from genuine Con - 
densite, these sockets are 
made for use with the fam- 
ous W. D. 11 tubes. opera- 
ted by a single cell battery. 
The Na -ald De Luxe V. T. 
Socket is of highest quality 
throughout. Its laminated 
phosphor bronze strips 
press firmly with a side 
wipe action on the contact 
pins, keeping surface clean 
and insuring perfect con- 

These sockets retail 
at 75c each 

Send stamp for dial, small - 
space socket, condenser and 
R.F. transformer circulars. 
Alden Manufacturing Co. 
Formerly Alden -Napier Co. 

Dept. k 52 Willow Street 
Springfield, Mass. 

NA-ALO 

We are in the market for job -lots, 
close -outs or odds and ends in the 
way of radio outfits, supplies and 
equipment. 
If you have anything in this line 
kindly advise, quoting your best 
prices for cash and if possible send 
sample and catalog. 

P. IZENSTARK, RADIO 
42 So. Clark St. 
CHICAGO, ILL. 

RADISCO RADIO PRODUCTS 
THE RADIO DISTRIBUTING COMPANY 

Newark, New Jersey 
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noted. Remember, no alternation of the 
coupled circuit from its originally tuned 
condition is made. Only the oscillator 
setting is varied. A graph is now made 
plotting wave -lengths as read on the os- 
cillator against ammeter readings in cir- 
cuit A corresponding to each wave -length. 
This curve will have the appearance of 
Fig. 4, where it will be observed that 
there are two peaks, one on each side of 
the resonant wave -length A. These two 
peaks are the coupling waves produced 
by the coupled circuits, and the values of 
these coupling waves may be read off 
from the graph. Knowing the values of 
the coupling waves A, and As and the 
resonant wave -length A, we can calcu- 
late the coupling coefficient from equa- 
tion (8), In this way the coupling coeffi- 

tt) 

Wave length 
fig. 6 

A 

Wave length 
fig. 7 

Curves Illustratng Various Coefficients of Coup- 
ling. Fig. S. Loose Coupling. Fig. 7. Close 

Coupling. 

cient may be determined for different 
settings of the coils. The most important 
precaution to observe is that of very 
loose coupling between the C. W. oscil- 
lator and the coupled circuits. This coup- 
ling must be extremely loose, for other- 
wise there will be complicated interac- 
tions between oscillator and coupled cir- 
cuits which will give rise to a variety of 
coupling waves which will distort the ap- 
pearance of the curve and hence nullify 
the accuracy of the measurement. 

III. Determining Characteristics of 
Coupled Circuits. The above second 
method for determining the coupling co- 
efficient will at the same time give some 
important data on the characteristics of 
coupled circuits. For by the appearance 
of the curves thus obtained we can tell 
how closely they are coupled, whether 
tuning will be broad, whether much inter- 
ference will be created, and whether radi- 

`` i 
Wave length 

fig.9 

cL.1 

{rave length 
fig. 8 

Effect of Tight Coupling as Shown in Fig. 9 and 
That of Fig. 8. Very Close Coupling. 

ated energy will be frittered away over a 
wide band of wave -lengths or will be 
concentrated on the one wave -length de- 
sired. A series of curves are obtained in 
the manner described above in method 
(b) for determining coupling coefficients 
these curves being obtained for different 
degrees of coupling ranging from ex- 
tremely loose to extremely tight coup- 
ling. These will have the appearance of 
curves in Fig. 5 to Fig. 9, inclusive, in 
which Fig. 5 is extremely loose coupling, 
while Fig. 9 is for extremely tight coup- 
ling, while those between are for inter- 
mediate couplings between very loose and 
very tight. 

It will be observed that for the ex- 
tremely loose coupling there are no coup- 

ra,n e s 
USED BY OVER 500,000 
THE so- called amateur in radio is, in fact, an ex- 

pert. Experimenting is the very breath of life 
to him. 
When it comes to the radio headset, however, you 
can't experiment. The headset requires preci- 
sional manufacture in every detail and painstaking 
study of acoustics to assure the matched tone qual- 
ity in both receivers. A Brandes "Matched Tone" 
Headset can be depended upon as a basic require- 
ment of successful experiment in getting radio 
from near and long distances. 

Send ten rents in stamps for the "Beginner's Book of Radio." 
It explains radio in terms that anyone can understand. 

Distributors in Australia and New Zealand: 
International Electric Co., Wellington, N. Z. 

Made in Canada and England by 
Canadian Brandes, Limited, Toronto and London 

Distributed in Canada by Perkins Electric, Limited 
Toronto - MONTREAL - Winnipeg 

C.Brandes,INC. -237 Lafayette Sc.,N.Y.C. 

atche47rone 
Radio Headsets 

2041 

Tuner Detector 
and 2 -Stage 

Amplifier 
(Unwired) 

Only $3%00 

Set B 

This wonderful loud talker at the low price of $35.00. All apparatus mounted rigidly 
on 12 x 18 Bakelite panel. We furnish full instructions and wiring diagrams. Enabling 
anyone to wire same. 

Above outfit unmounted with drilled Bakelite panel $30.00. Write for data on sets we 
manufacture. 

C & K Radio Manufacturers 
299 7th Street Brooklyn, N. Y. 
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eJhe 

A Super 
Radio Rheostat 

OCT AMPL 

DEE. AMPL Can be used 
with 6 -volt or 
WD 11 detector tubes, two 

am lify'ng bulbs or one 
5 -Watt power tube. 
The difference between a 
jumbled mass of signals corn- 
ing from everywhere and 
the "sharply- tuned" concerts 
received clearly and distinctly 
from far -away stations depends 
largely upon the careful adjust- 
ment of your detector filament 
current. 
Heretofore, sharp tuning has 
only been partially obtained 
thru skillful "hair- breadth" 
manipulations of the filament 
rheostat. But with 

Super 
Radio Rheostat 

these much -sought -for results 
can be secured by anyone. 
Just "twirl the knob " -a full 
turn produces a finer adjust- 
ment than a "hair's- breadth" 
turn on any other. 
Economical - neat - small - 
compact. No carbon to break 
or change resistance. Unqual- 
ifiedly guaranteed. Popularly 
priced -$1.35. 
If the Best is none too good for 
the set you are building or have 
bought, see the Auiostat at any 
good radio or electrical dealer 
Today. Or write direct for Free 
Bulletin which shows why the 
Autostat is radio's Best rheostat. 

DEALERS - JOBBERS 
Write or wire for Radio's most 
attractive merchandising prop- 
osition. 

THE AUTOMATIC 
ELECTRICAL DEVICES CO. 

118 WEST THIRD ST. 
CINCINNATI. OHIO 

u21 k1ders of Precision, 
Rheostats since 3.914 -; 

Build a Reflex Receiver 
WE MANUFACTURE 

ALL PARTS and furnish INFORMATION 
Your Name and Address on the Coupon 

Will Bring List of Parts and Data of Value 
RNS 

Name 

A ddress 

THE WIRELESS SHOP 
A. J. EDGCOMB 

1262 W. 2nd ST. LOS ANGELES, CAL. 

Chaslyn 9j 

Hydrometer 

Tests your battery 
instantly by the way 
the Balls sink or 
swim in the acid. 

Outfit. including 
Hydrometer. Depth 
Gauge, and water 
Filler, Postpaid 
$1.00 Chaslyn Co., 
Dept. I, 4315 Ken- 
more Ave., Chicago, 
111. 

ling waves. This means that all the 
energy in the circuits is concentrated in 
the one resonant wave -length, the two 
coupling waves coincide with the reso- 
nant wave -length. Hence maximum effi- 
ciency in reception and transmission is 
secured since all the energy is either re- 
ceived or transmitted on this one wave. 
Furthermore, since all the energy is con- 
centrated in this one wave there will be 
little interference with other sets tuned 
to different wave -lengths; that is, tuning 
is very sharp with this loose coupling. 
Thus such a curve, showing only one 
peak and no coupling waves, indicates 
very loose coupling between the circuits 
under test, very little interference between 
these circuits and other stations tuned to 
different wave -lengths, high selectivity 
and maximum efficiency. 

On the other hand, considering the 
graph for very tight coupling, we see 
that there are two peaks representing the 
coupling waves, and these coupling waves 
are very far apart on either side of the 
resonant wave -length. Thus very poor 
efficiency is at once indicated, since if 
this curve is for a transmitter the receiv- 
ing station which is tuned to the resonant 
wave -length receives only a small portion 
of the radiated energy, since most of it is 
scattered over the wide band between the 
coupling waves. Similarly there is poor 
efficiency if the curve is that of a receiver. 
Furthermore, it indicates that there will 
be a great deal of interference with other 
stations; for from this characteristic 
curve it is evident that the energy is dis- 
tributed over a wide band of wave -lengths 
on either side of the resonant wave -length 
of the coupled circuits. Thus any sta- 
tions in this band, even though it be not 
tuned to the resonant wave- length, will 
be affected by the radiation from these 
circuits if it is a transmitter. If it is a 
receiver then it will receive all kinds of 
transmission sent on wave -lengths other 
than the one to which it is tuned. These 
coupling waves indicate, then, broad tun- 
ing, poor efficiency, interference, loss of 
energy due to its being frittered away 
over a wide band of wave -lengths. The 
closer the coupling the wider apart will 
these coupling waves be, as seen from 
the curves, hence the greater will be the 
interference since the energy is distrib- 
uted over a wider band of wave -length 
and the smaller the efficiency of the cir- 
cuits. The looser the coupling the closer 
together are the coupling waves, which 
means that tuning becomes a little 
sharper, interference decreases, since the 
energy, although still distributed over a 
band of wave- lengths, is confined to a 
narrower band than with tight coupling. 
When very low coupling is reached 
these coupling waves come closer and 
closer together until. for extremely loose 
couplings, they coincide with the resonant 
wave -length, as in Fig. 5, and all the en- 
ergy is concentrated in a very small band, 
in fact, in the one wave- length to which 
both circuits are tuned. 

This is the story which these charac- 
teristic curves tell us about coupled cir- 
cuit and the gist of it all points to the 
use of loosely coupled sets. If your out- 
put in your C. W. transmitter is 20 watts 
and you want to do distance work, you 
must not distribute these 20 watts mostly 
between two peak waves, say between 100 
and 300 meters, when you wish to trans- 
mit at 200 meters. Close coupled circuits 
will do this. Loose coupled circuits, on 
the other hand, will concentrate these 20 
watts on 200 meters, and hence your 
transmitter will have a greater push. 

IV. Measurement of Distributed Capa- 
city. The measurement of this vague and 
inaccessible constant is often a source of 
annoyance because of complicated meth- 
ods. The method here outlined is suffi- 
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How to Hook -Up a Trans- 
mitter Button fo Make an 

Efficient Loud Talker 

A Transmitter button with a few dry 
cells and a telephone receiver will make a 
remarkably simple and efficient loud 
talker. A Microphonic amplifier of this 
type is just the thing for use with a radio 
set. The weak music and signals may be 
amplified many times their original value. 
It is possible to entertain a large audience 
with a simple radio equipment if a trans- 
mitter button is used in the circuit as 
explained in diagram A. 

The cost is extremely low and the re- 
sults are comparable with those produced 
by highest grade of expensive loud talkers. 

As may be seen in the diagram, two 
dry cells or a small storage battery are 
connected in series with the transmitter 
button and a 4 to 75 ohm telephone re- 
ceiver. The transmitter button is secured 
to the diaphragm of the telephone in the 
radio receiving set. To accomplish this 
properly, scrape off the enamel (if dia- 
phragm is enameled) on the face of the 
diaphragm and solder the small hexagon 
nut supplied with the button to the exact 
center. Care should be taken that the 
thin diaphragm is not bent or otherwise 

isoo Ohm 
resin. phone 

22V. 

111111 

isoo Ohm 
/receiver 

harmed. The transmitter button is then 
screwed into place. Connections, as shown 
in the diagram, are made with flexible 
wire. A horn may be placed over the 
low resistance receiver if desired. When 
the radio set is properly tuned and signals 
are being received, the transmitter button 
is operated by the vibration of the dia- 
phragm of the receiver. As the receiver 
diaphragm vibrates, the mica diaphragm 
on the transmitter button also vibrates. 
The carbon grains are compressed at 
varying pressure; the current flowing 
through the local battery circuit is thus 
varied and results in an amplification of 
the sounds in the low resistance telephone 
loud talker. 

Diagram B, which includes a step -up 
transformer, is to be used with loud talk- 
ing receivers of high resistance. The pri- 
mary of the transformers should have a 
resistance of about 75 ohms. An ordi- 
nary telephone induction coil will serve as 
the transformer in this circuit. 

You can get the above -described trans- 
mitter button FREE in subscribing to 
"Practical Electrics Magazine" at $2.00 
per year (12 months). Send your sub- 
scriptions today. 

Make all remittances payable to Prac- 
tical Electrics Co., 53 Park Place, New 
York City. -Advertisement 
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ciently accurate for all purposes and at 
the same time is very simple and quickly 
accomplished. Simply connect a variable 
condenser in parallel with the coil whose 
distributed capacity is to be measured and 
insert a radio frequency milliammeter in 
series with coil and condenser (see Fig. 
10). Loosely couple the C. W. oscillator 
to the coil under test. Set the oscillator 
at a number of different wave -lengths, 
nine or ten will do, and tune the coil cir- 
cuit to oscillator with the variable con- 
denser C. Note the setting of C required 
to tune to each wave -length. Now draw 
a graph of condenser capacity of C 

L 

C. W. Oscill. 

fig. /0 
Method of Measuring the Distributed Capacity of 

a Coil by Use of the C.W. Oscillator. 

against the square corresponding wave- 
length of the C. W. oscillator, which 
graph will be a straight line as in Fig. 11. 
Now extend this graph backwards until it 
touches the capacity axis at Cl, at which 
point the wave -length must be zero. The 
capacity corresponding to Cl is the dis- 
tributed capacity of the coil. 

The reason it is the distributed capacity 
of the coil is seen from the following 
equations. The wave -length of the coil 
and variable condenser is given by the 
equation 

A =K ,/L (C+CD). 
K and L are constant, CD is distributed 
capacity. 
Therefore, A' - K'L (C -{- CD) 
If A' -0, .'. C -i-CD - O, or C = -CD. 
In other words, in order to reduce the 
wave- length of the coil and condenser to 
zero, if this were possible, we would have 
to have a negative capacity equal to the 
distributed capacity of the coil. Since 
actually we cannot do this, we must resort 
to the method above, of extending the 
curve until we get zero wave -length on 
the curve, and read the corresponding 
capacity from the curve, which is nega- 
tive and equal in value to the distributed 

Capacity 

Pig .11 
Capacity of Condenser Plotted Against the Wave - 

Length of the C.W. Oscillator. 

capacity of the coil. It will be observed 
that the method is very simple, quick, 
and merely requires a calibrated con- 
denser C. 

V. Calibration of Receivers. Most ama- 
teurs know the wave -length range of 
their receivers, since the manufacturer 
generally supplies this information. But 
very few amateurs know the wave -length 
of the receiver at any particular setting, 
since they have no calibration on the re- 
ceiver. As a result very often they re- 
ceive signals from some unknown station 
and would like to know the wave -length, 
but cannot tell as their receivers are not 

What One Tube Did In 
a Single Evening 

New York City 
Newark, N. J. 
Detroit, Mich. 
Kansas City 
Minneapolis 
Denver 
St. Louis 
Los Angeles 
San Francisco 
Portland, Ore. 

Erla radio frequency trans- 
formers greatly improve the 
range and power of any 
receiving set. incorporating 
utmost efficiency and value. 
Results guaranteed. List. $4 

Erla bezels are now made in 
I" as well as 11 /2" diameter: 
finished in nickel or dull 
black enamel. Telescope to 
fit any ," to %' panel. 
Price. 20c 

Erta condensers are distin- 
guished by superior accuracy 
and fine workmanship. I I 

sizes. Price. 30c to 75c each 

Loud Speaker Was Used! 
Typical of the amazing results that are being se- 
cured daily with the new Erla Duo -Reflex circuit, 
using but a single vacuum tube, is the experience 
of Dr. G. Edwin Farley, of Beverly Hills, Ill., who 
writes: - 

"Between 9 p. m. and 2 a. m., Dr. Duff, a friend of 
mine. and I, listened to voice and music at New York 
City, Newark, Troy, Detroit, Stanford, Tex., Kansas 
City, Minneapolis, Denver, St. Louis, and, last but 
not least, Los Angeles, San Francisco. and Portland 
-all, with the exception of the last. very clear and 
loud. Most were heard on the loud speaker." 

Never before has such range and power been obtained with 
a single tube. Tone quality, likewise. is delightfully pure, 
while tuning is so sharp as to require hardly a movement of 
the controls to cut out undesired stations. 
The basis of this new circuit, and the mainspring of its 
efficiency, is the Erla radio frequency transformer. Over- 
coming the high capacitance effects of domestic vacuum 
tubes in unique degree, and with lowest inherent capaci- 
tance, it provides unequaled amplification without distor- 
tion. 

Diagrams of the new Duo-Reflex circuit, with notes regard- 
ing its proper construction, are now available, gratis. Ask 
your dealer or write us. 

Electrical Research Laboratories 
Dept. D 2515 Michigan Ave., Chicago 

tRIJA 
Pignolet 

RADIO 
VOLT- 

METER 

One In- 
strument 
Makes All 

Tests 

suggestions 
Sets. 

Pignolet Instrument Co., Inc. 
116 Liberty Street, New York, N. Y. 

for testing and 

Write for 
booklet with 
adjusting Radio 

L B. SOLDERED CONTACT LEAD 

SOLDERED 

Pat. Applied For 

MAKES WIRING EASY 
Indispensable for making connections between contact 
points and taps on coupler, variometer, or wherever re- 
quired. 
I. Saves money. time, and labor. 
2. Eliminates nuts (1 to 2.) 

Eliminates small copper terminal. 
4. Insures a positive contact. 
5. No pliers or wrenches necessary to affix Lead to 

contact point as same can be set up secure and flush 
against panel with finger,. 

6. One of the most difficult parts of assembling a re- 
ceiving set greatly _ impllfied. 

Manufactured by 

CADY & LUNDBERG 
176 FEDERAL ST. BOSTON, MASS. 
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!for panel 

Bakelite - Dilecto (x x 
grade) is the one mate- 
rial you can absolutely 
depend upon to be per- 
fect for radio panels. 

bakelite 
-dilecto.. 
(A Laminated Phenolic Con - 

densation Product) 

It's handsome. It's 
tough. It's durable. Yet 
machines readily. 
It resists heat, water, 
steam, fumes and mild 
acids. It cannot warp 
or swell. 

Highest dielectric re- 
sistance. Used over 8 
years in the U. S. Navy 
and Signal Corps. 
Have any electrical 
man get it cut a n d 
drilled to size. 

The Continental Fibre Co., 

Factory: Newark, Delaware. 

Dealer Service From: 
New York, 233 Broadway 
Chicago, 332 S. Michigan Ave. 
Pittsburgh. 301 Fifth Ave. 
San Francisco, 75 Fremont St. 
Seattle. 95 Connecticut St. 
Los Angeles, 411 S. Main St. 

24 HOUR SERVICE 
No order too small. No Dealer too far away. 

We ship everywhere. 
COMPLETE STOCK 

Radio Standard Sets and Parts 

LARGEST Complete Stock 
of Standard Supplies in Middle West. 

Write for 64 Page Catalog No. D10 

DEALERS Greater Discounts 
Better Profits 

AMERICAN RADIO MFG. CO., 
107 E. 13th ST., Dept. A KANSAS CITY, MO. 

"Use Copper" 
In Bulletin No. 32, the U. S. Bureau 
of Standards says: For all wirings 
antennae. grounds, etc. -use Copper. 

COPPER & BRASS 
RESEARCH ASSOCIATION 

as Broudwa5 N<w York 

calibrated. With the C. W. oscillator this 
calibration can be readily made in a jiffy. 
In the case of the single circuit tuner all 
that is necessary is that the radio fre- 
quency milliammeter be connected in the 
tuner circuit, and note the resonance set- 
ting of inductance and capacity of the 
tuner for different wave -length settings 
of the C. W. oscillator. A table or a 
curve can then be made of wave -length 
against condenser degrees, or wave -length 
against coil taps, thus giving a calibra- 
tion chart of the receiver. In the case 
of the two circuit receiver both primary 
and secondary may be calibrated in the 
same way as mentioned for the single 
circuit tuner, only remembering to leave 
the circuit which is not being calibrated 
open, so as to avoid any reaction effects 
due to extraction of energy from the cir- 
cuit being calibrated. Calibration charts 
on receiver thus obtained will be found 
to be extremely useful, as without such 
a chart an experimenter is like a navi- 
gator at sea without a compass. With 
a calibration curve you always know 
where and what you are receiving. 

P1. Calibration of Transmitters. It is 
a well known fact that many amateurs 
adjust their transmitting wave -length by 
guess work. They know approximately 
what will give them 200 meters and so 
make their adjustments accordingly. As 
a matter of fact, this is the very reason 
probably that many of them have been 
called to account by the inspector for 
being off their wave -length. Also this 
probably accounts for a lot of the inter- 
ference existing at present. In order to 
avoid any such trouble it is best to cali- 
brate your receiver properly. Set the 
C. W. oscillator at the wave -length at 
which transmission is to be effected and 
adjust your antenna loading coil. Note 
the reading of the radio frequency milli - 
ammeter in series with the loading coil. 
Increase loading coil by one turn and 
note the milliammeter again. If the 
ammeter reading is greater than before it 
indicates that more loading is required. 
Increase loading turn by turn until a 
maximum deflection is obtained, indicated 
by the succeeding turn giving a lower 
deflection. The turn before the one at 
which the deflection begins to decrease is 
the tap required. This may be more accu- 
rately determined by taking fractions of 
a turn. If, on the 'other hand, after the 
setting of the oscillator, an increase of 
one turn produces a decrease in the am- 
meter reading it indicates that the in- 
ductance setting is too high and must be 
decreased turn by turn until again a maxi- 
mum deflection is obtained, at which ad- 
justment the transmitter will be properly 
tuned. 

VII. Determining Wave -Length of Dis- 
tant Transmitters. In the event the re- 
ceiver is not calibrated and the wave- 
length of a distant transmitter which is 
being received is desired, the procedure 
would be as follows: Tune your receiver 
to the distant station until the signal is 
at its maximum. Leave receiver settings 
as they are and insert the radio frequency 
milliammeter in series with either the 
secondary of the primary, using very 
short leads for this connection. Start os- 
cillator set, and vary the oscillator con- 
denser, carefully observing the milli - 
ammeter readings. Vary oscillator wave- 
length until the ammeter indicates a 
maximum deflection. The setting of the oscillator then reads the wave- length of 
the receiver and hence of the distant 
transmitting stations. 

VIII. Use of C.W. Oscillator as Ex- 
ternal Heterodyne. In regenerative sets 
the detector is often made to oscillate 
in order to receive C. W. signals by 
means of the heterodyne effect. This 
throws two burdens on the tube: (1) 

sis the _s'witch 
that does the trick. 
'Ern it 'till you hear it click 

MNNuracru00D BY 

THE FOUR WAY COMPANY 
Springfield. Mass. U.S.A. 

Eliminate 

the Aerial 
and Obtain 

Better 
Reception 

with the 

NASSAU 

Price $35.00 
Pat. Pend g 

OOP 
Jobbers and Dealers 

Write for 
Proposition 

The Secret is in the Patented Winding 
1500 MILES ON LOUD SPEAKER 

With 2 stages radio and 
2 stages audio frequency amplification. 

Write for Circular "R" 
Manufactured by 

LINER 
TRADE MARK 

NASSAU RADIO CO., Inc. 
60 Court St., Brooklyn, N. Y. 

P ERMANITE T Cry tader l 

An absolute innovation in the radio 
crystal field. Permanite Synthetic 
Crystal is invariably sensitive on 
EVERY PART OF ITS SURFACE. 
Lasts two years. No loss of sensi- 
tivity through spark reception. Sold 
on money -back guarantee. 
PERMANITE and SPECIAL CAT WHISKER 75e. 

Sole Distributors 

P. M. DREYFUSS CO., Inc. 
150 Chambers Street, New York City 
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detection and (2) oscillation. As a result 
it is very often impossible to control ef- 
fectively the amplitude of the local oscil- 
lations to secure maximum signal inten- 
sity, because the adjustment is critical 
and variations may stop oscillations. In 
such cases, and in the case of tuners 
which are non- regenerative, reception 
may be accomplished much more effi- 
ciently and more stably with an external 
oscillator, such as the C. W. oscillator 
described in the January issue of RADIO 
NEWS. The oscillator is simply coupled 
to the secondary of the tuner as in Fig. 
12, and the local oscillations combine 
with the received oscillations to form the 
beat note. By varying the coupling be- 

-II C=1 C. W. Osc, 

Fig. /2 
An Efficient Method of "Beat Reception" Using 

the C.W. Oscillator as an External Oscillator. 

tween the tuner coil and the oscillator 
the voltage of oscillations applied to the 
grid of the detector may be altered to the 
very best value, which is frequently im- 
possible in the case of ordinary regenera- 
tive sets. Thus maximum signal audibil- 
ity may be secured. Furthermore, 
this method has the advantage of stabil- 
ity, since the oscillator is not dependent 
upon receiver adjustments for its oscilla- 
tions. Thus any adjustments on the re- 
ceiver may be made that are desired with- 
out in any way influencing oscillations. 

This covers practically all the measure- 
ments and practical uses to which the 
C. W. oscillator here described may be 
put, and the experimenter will probably 
find more uses to which this handy in- 
strument may be put. The cost of build- 
ing this is small, the uses and benefits to 
be derived from it are many, and will cer- 
tainly repay the constructor and experi- 
menter in the long run. 

emmmn,,,,,,,,,muuumnmmmummmmmn,am,unmmmmmnmmmnmmn,mnin1n,1.,,,,...._ 

Electrons, Electric 
Waves and Wireless 

Telephony 
(Continued from page 1940) 
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responding to this change must be measured 
by the time rate of change of the electric 
momentum or of Li. It can be shown that 
this electric momentum is a measure of the 
number of its own lines of magnetic force 
which are self -linked with the circuit. 

It is convenient to denote the rate at 
which a quantity is changing with time by 
a dot put over the letter which denotes the 
quanity itself. Thus if P stands for the 
population of a country at any moment, P 
stands for . the rate at which it is increas- 
ing, and - P for the rate at which it is 
decreasing by births, deaths, and immigration 
or emigration. 

Let us return then to the consideration of 
the case of the charged condenser which is 
discharged by connecting its plates by a 
wire. The instant the plates of the condenser 
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The Kennedy Variontctcr 
This, as well as all other parts, 
is scientifically constructed 
by Kennedy artisans. The 
minute clearance between 
rotor and stator, the firm 
windings and positive contact 
eliminate dielectric losses and 
increase sharpness of tuning. 

Elegance and Sciontijk 
Precision Combined/ 

YOU will welcome a Kennedy Receiving 
Set in your home. Its distinguished 

appearance lends itself to the most refined 
surroundings and outwardly reflects the 
accuracy and precision exercised in its 
manufacture. 

In a cabinet of beautifully finished hard- 
wood and mounted behind a richly polished 
panel you will find a series of precision 
instruments - each correctly designed in 
itself and each exactly co- ordinated with 
the balance of the set. 

Ease of control, long distance reception, 
elimination of interference and the utmost 
pleasure and satisfaction in its use are 
assured with a Kennedy receiver. 

llrrange with your Kennedy Dealer 
for a demonstration. Or write 
us direct for further information. 

THE COLIN B. KENNEDY COMPANY 
SAN FRANCISCO SAINT LOUIS 

K E N N E D Y 
Gift 

he cl2oyat of tRa4io 

96% Perfect 
HIGHEST AWARD 

GIVEN ANY 
CONDENSER BY 

Radio News 
Laboratory Pat. ADpld. Foe 

HAMMARLUND 
VERNIER 
VARIABLE 
CONDENSER 

Affords super- acc,rrate tuning for long distance reception. 
Eliminates annoying "cut -ins" from undesired stations. 

Spec. Alloy Lit for Panel MIL 
Nickel Pltd. 

List Rd. Alum. I. Hd. Brass Pl. 
$7.00 001 sold. cap. 43 Plate $8.50 
6.00 0005 mfd. cap. 23 Plate 7.00 
5.50 00025 mfd. cap. 13 Plate 6.50 

31/2" Bakelite Dial 61.00 Legs for Table mtg 50e. 

At your dealers- otherwise send purchase 
price and ynn bill be supplied postpaid. 

HAMMARLUND MFG. CO. 
144.146 W. 18th Et. New York City 

ASK YOUR DEALER FOR 
"ALL SENSITIVE" 

TRADE _ - MARK ` __ 
r - ALL, 

ol$L Cp_SENSITIVE3 
GALENA 

ALL SENSITIVE 
GALENA MOUNTED 

35c. 
Look for the "All SENSITIVE" "TRADE MARE" 
to be sure 005 are getting the GENUINE. 
Do not mistake the ALL SENSITIVE as a chem- 
ical or synthetic make. 

ALL SENSITIVE" is a Galena of extraordinary 
wonderful quality and is naturally ALL SENSI- 
TIVE." Distributors and Jobbers write vs. 

GALENA CRYSTAL MFG. CO. 
2890 FULTON STREET, BROOKLYN, N. Y. 
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Warren Radio Loop, 
Cut Away to Show 

Construction. 

Simpler, 
Sharper Tuning 

with a 

Warren Radio Loop 
AERIAL and tuning device all in 

one. Tunes not only to wave 
length but to wave direction. An 
aid to selection. Eliminates atmos- 
pherics. All enclosed -dust and 
damp proof, fool -proof and surpris- 
ingly compact, neat and durable. 
Write today for Bulletin T102, con- 
taining hook -ups. 

A Type for Every Set 
At the Best Dealers 

Type A -737 (300 -700 meters) 6 inches 
square -non -directional $10 

Type A -7236 (175-1000 meters), 6 inches 
square -non -directional 12 

Type B -2537 (300 -700 meters), 18 inches 
square -directional 20 

Type BL -2520 (200- 18,000 meters), with honeycomb coil, 18 inches square - directional 25 

y -DE -CO RADIO MFG. CO. 
ASBURY PARK, N. J. 

Dept. N 

WELSH PEANUT TUBE 

W. T. 501 
"The Tube That Cannot Squeal" 

Sold for experimental use as a detector only. 
LIST PRICE 

Filament 
Current 
less 
than 
ri= amp. 
4 -6 volts. 
Plate 
voltage 
16-22%. 

If your dealer has 
not got his stock in 
yct send us your re. 
nrittance and his name 
and we will sec that 
you are supplied. 
Can be used on 3 dry 
cells or regular 6 -volt 
A- Battery. Wiring di. 
agrant packed with 
each tube showing 
how to use the W. T. 
501 with any crystal 
set. 
Nickel -plated socket. 
moulded base, double 
spring contacts, 40c 
extra. 

FOR USE IN 
TUBE SETS 
Adaptor for V.T. 
sockets. 75c extra. 

Actual size 214 in- 
ches without base. 
Jobbers and deal- 
ers wire for mer- 
chandising p 1 a n. 

Packed 10 in a carton, 10 cartons per case. 
Orders filled in rotation. Please do not ask us 
to open an account to ship sample tubes. Sam- 
ples shipped only at list price which will be 
credited towards your first stock order. 

RADIO RESEARCH GUILD 
38 -40 Clinton Street P.O. Box 1 Newark, N. J. 

are joined by the wire a current begins in 
it which is a flow of electrons. These 
electrons come out of the condenser plate 
which is charged with extra electrons. Let 
q be the quantity of electricity represented 
by these electrons, then -q denotes the rate 
at which they are decreasing, and this is the 
same as the rate at which they are flowing 
through the wire, which is the current x 
in that wire. But if C is the capacity of 
the condenser and v the voltage or potential 
difference of the plates, then Cv= q and - q =.a- where -q denotes the time rate of 
decrease of the condenser charge. 

But we have seen that when the current 
is changing the product Lx denotes the ef- 
fective electromotive force or voltage cor- 
responding to that change. Therefore we 
must have Lx = y and combining this with 
the previous equation we have a relation 
between the current x and its rate of rate of 
change expressed by the equation 

1 

-LCx -x or + -x =o 
LC 

where x denotes the rate of rate of change 
of x. 

It has also been pointed out that when a 
charged condenser is discharging through a 
wire of very small or negligible resistance 
the discharge is oscillatory, that is, consists 
in a flow of electricity or movement of elec- 
trons backwards and forwards in the wire. 

It is important to obtain an expression for 
the number of these oscillations per second 
in terms of the quantities L and C. 

Whenever we meet with a mathematical 
expression or equation of the type 
x+ A.v = o it always means the x is some- 
thing which fluctuates in a manner similar 
to the motion of the bob of a very long 
pendulum, or which executes a simple har- 
monic motion like a tuning fork. 

We must therefore obtain a mathematical 
expression for the time of vibration of a 
simple pendulum consisting of a small bob 
of mass m, hung at the end of a slender rod 
or wire of length I. 

When such a mass swings or vibrates 
about a point like a pendulum the product 
of the mass in and the square of the length 
l of the rod or of12 is called the montent of 
inertia of the arrangement. 

If the pendulum at any moment during its 
swing is deflected from the vertical through 
a small angle 0, then the rate at which this 
angle is changing with time, denoted by 0, 
is called the angular velocity. The product 
of the moment of inertia and angular velocity 
or mf? O is called the angular momentum. 
The rate at which the angular momentum 
is changing. denoted by m/a9, is a measure 
of the /argue or couple causing or retarding 
rot at ion. 

But we can obtain another expression for 
this torque or couple as follows :-The 
couple causing oscillation is the product of 
the length of the pendulum I and the re- 
solved part of the weight of the bob at right 
angles to the length, viz., mg Sin 0, where g 
is the acceleration produced by gravity. If, 
however. the angle of displacement is small. 
then in place of Sin 0 we can write 0, and 
the torque is Ingle. Equating the two ex- 
pressions for this torque, viz.: 

mfl'9 = Ingle 

we have Oct 0 

It will be seen that this expression' for the 
angle of deflection of the vibrating pendu- 
lum at any instant is of exactly the same 
type as that for the current in the case of 

the discharging condensers, viz., ä --a L, 
only for the pendulum the quotient gli takes 
the place of 1 /LC for the condenser. 

We can now obtain an expression for the 
time of vibration as follows : When the 
pendulum is at the extremity of its swing, 
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Louder, Clearer 
RADIO 

by rising the 

AMPL(TONE 
Radio Antenna 

Gives Louder. Clearer Sip. 
gals, Reduces Rasping and In- 
creases Ranee. Slakes the Little Set Work Well and the 
Big Set Work Better. With 
Amplitone you no longer need 
aerial spreaders and a lot of 
special apparatus to erect an 
aerial. 

Gives much greater efficiency 
than ordinary copper wire or similar makeshifts, because it is specially designed for radio use. Braided flat of 10 pure copper wires, affording greater capacity, essential in bringing in signals clearly. 

A single 75 -foot length of Amplitone will give better re- sults than a number of single wires or other makeshifts. 
Amplitone Antenna, 75 -foot length, with 2 antenna clamps, shipped prepaid for $4.50. 
We manufacture the Shinn -Plat System of Approved Lightning Rods, which prevent Lightning Losses, rendering any building absolutely safe. Ask for booklet. 

W. C. Shinn Mfg. Company 
1301 Lytton Bldg., Chicago Ill. 

mow lo build the 
Reittartz Receiver 

is told, complete with illustra- 
tions and diagrams, in the 
latest addition to the "Chi - 
Rad" Handbook-Catalog. 

Our Handbook also includes: 

1. Technical discussions of 
standard radio apparatus and 
equipment. 

2. Radio definitions, wire- 
less codes, wire tables, defini- 
tions, etc. 

Pin titis ad to your letter and 
mail it together with a dime 
for your copy of the Handbook. 

Send for it, today! 

Chicago Radio 
Apparatus Co. 

415 S. Dearborn Street, 
Chicago. 

The How and Why 
of Radio Apparatus 

By H. W. SECOR, E.E. 

This newest book on radio mat 
ters fills a distinct gap ht udi-e- 
less literature. While the treat- 
limit Is made as understandable 
and as free from mathematics as 
possible, it at the same time in- 
corporates a wealth of technique 
and instruction for the Radio Ama- 
leur- the Radio Operator -the In- 
stallation and Designing Expert - 
as well as teachers and students 
of the subject in general. 

A very broad field has been cov- 
ered by the author. giving a great 
amount of information not found 
In otter text- books. If you are 
engaged in any branch of the 
Radio or allied arts you will surely 
need this latest contribution to 
radio literature. 

This newest of Radio Work has 
160 pages, 6 z 9 inches. Hundreds 

of illustrations and tables. Cloth 

$1.75 bound In Vellum de Luxe stiff covers, -V1 
hand -sewed, gold stamped, each 

The Experimenter Publishing Co. 
53 Park Place, New York 
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it is for the moment at rest and its potential 
energy is measured by the product of the 
mean torque and the angle of extreme dis- 
placement or by %mtgb'. 

But if s is the semi arc of displacement or 
the distance of swing on either side, then 
s = le, so that the potential energy is 

measured by the value of /m -s'. 

Again, if we describe a circle with center 
at the mid point M of the swing and radius 
equal to the swing (see Fig. 49), and sup- 
pose that a point P in this circle moves 
round it with a uniform velocity equal to the 
velocity of the bob at the middle point of 
its swing, then it is easy to see that the dis- 
placement of the bob at any instant is given 
by the projection of this point on the diameter 
of this circle, and if the swing is small this 
diameter, ddt of this circle coincides nearly 
with the arc act' of vibration. Hence, if T 
is the time of one complete revolution of this 
point P, T is also the time of one complete 
oscillation of the pendulum. 

The velocity of the bob at the lowest point 
of its swing where it is a maximum is there- 

5 
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Fig. 49. Diagrammatic Rep- 
resentation of the Swing of a 
Pendulum Bob. 
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fore expressed b2 s /T,, where 7. is the 
circular constant 3.1415... or ratio of di- 
ameter of the circle to its circumference. 
Hence the maximum kinetic energy of the 

4 s '.cx 

pendulum must be equal to /fou - =and 
this must by the principle of conserva- 
tion of energy be equal to the maximum 
potential energy at the extremity of its 

swing, viz., /m -s'. Therefore we have 

4xa g 

as an expression for the time of vibration. 
If we represent the reciprocal of T or the 

number of swings per second or per unit of 
time by the letter it, then this is also called 
the frequency of the oscillations, and from 
the above equation we have for the simple 
pendulum 

I 
Fig. S0. Arrangement for Producing Electric 

Oscillations. SP Induction Coil, B Spark 
Coil, C Condenser, MM Metal Plates of 

Condensers 

A little thought will then make it evident 
that since the previous discussion has shown 
that 1 /LC for the condenser circuit cor- 
responds to g/l for the pendulum, the fre- 
quency of the oscillations of a condenser of 
capacity C discharging through a wire of 
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NOW, at last Radio sets and parts are offered by an inde- 
pendent corporation possessing large capital, a modern 

plant, and a staff of seasoned radio engineers and experts -a House that is 

in business to stay -whose guarantee offers complete and permanent protection 

M. R. C. 
Regenerative Radio 

Receiving Sets 
are built under Arm- 
strong License (U.S. 
Patent 1,113,149 and 
pending letters pat - 
entNo.807,388).This 
means that they em- 
body the latest de- 
velopment in Regen- 
eration -the soul of 
radio. 

SENIOR SET 

Long Distance 
Wonder Workers 

Sweep the country 
from coast to coast, 
giving their owners 
their pick of the 
daily and nightly 
programs broadcast- 
ed by the 500 stations 
in the United States 
and Canada. 
THE "SENIOR SET" embodies both detec- 
tion and amplification, and can be used with 
either headphones or loudspeakers, or both. 

JUNIOR SET 
THE "JUNIOR SET" a detector unit only 
is limited to headphone reception. It can how- 
ever, be hooked up with the Michigan Ampli- 
fier unit, for loudspeaker reception. 

ACCESSORIES includes variometers, grid variocouplers, variable condensers, 
all -wave couplers, vernier rheostats, plain rheostats, etc. 

Send for full information on both sets and parts. 

GRAND RAPIDS, MICHIGAN 

-"0d fi 1 t , 
i1 v 

Simple. Sturdy. Easy to erect. 
Built of galvanized steel. Will 
last for years. 100 ft. high or 
less. Fitted to take pipe mast 
at top. Immediate shipment. 
Write TODAY for prices. 

Radio Department 

STOVER MFG. & ENGINE CO. 

FREEPORT, ILLINOIS 

PRICES SMASHED 
We now announce drastic cuts In our quality lines. All 

goods prepaid and said subject to return for rebate or ex- 
change. You simply most be pleased. A sample ,'ving fol- 
lows. Order from following or send for full list today. 
Complete Regenerative Vacuum Tube Receiver 

Range approximately 1000 miles Our price Others 
Panel of bakelite 7 in. x 12 in. drilled $1.75 $2.50 
Cabinet of 3 ply wood to fit panel 1.50 2.50 
2 three inch dials @ 35c each .70 1.40 
16 switch points with nut @ 01e .16 .48 
4 switch stops with nut @ Ole .04 .12 
3 binding posts, Nickel plated @ 03e .24 .48 
2 snitch levers @ 25c each .50 .90 
1 filament rheostat. High grade .65 1.10 
1 vario- coupler with fourteen taps 2.25 4.00 
1 23 plate variable condenser 1.95 3.50 
1 tube socket of high Quality .45 .85 
I phone and 1 grid condenser @ 15e and 20e .35 .65 
10 feet spaghetti tubing @ 05e .50 .84 
1 tube socket support .15 .25 
15 feet copper connecting wire .15 .30 
, set blueprints for assembling .10 .25 

$11.44 220.12 
Some other articles taken from our price list are- 

Cunningham Detector tubes -New $4.25 $5.00 
Cunningham Amplifying tubes -New 5 50 6.50 
Transformer -Audio frequency 2.95 4.50 
Prost Fone -2050 ohms 3.95 5.00 
Two step amplifier parts complete 12.95 21.50 

RADIO PARTS MANUFACTURING COMPANY 
2150 Montclair Dept. "N" Detroit. MlehiiiS 
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FREE 
Catalogue 

Make D -X Records 
With D -X Supplies 

This Catalogue should be called 
"Recipes for Long Distance." It was 
written to help amateurs pull in the 
most distant stations. 

D -X -Radio Company 
Specializes 

on instruments built for Distance. If 
you want to jump States or reach over 
mountains you must use the proper 
equipment. Our instruments do the 
trick. 

For Free Catalogue 
Write Department 68 

D-X-Radio Co. 
123 Liberty St. New York City 

RADIO HOOK -UPS 
By M. B. SLEEPER 

Radio Editor of Everyday Engineering Magazine 
For the amateur who builds his own receiving or trans- mitting set. 86 hook -ups, no freaks, crystal, tube, radio, audio, spark, buzzer, etc. Suitable explanation with each diagram. A 75e book for 50e postpaid. Not stainpai. Your money bark if not satisfied. 
RAY DOBBINS 146 W. 27th Street Indianapolis. Ind. 

low resistance and of inductance L is given 
by the expression 

1 
t: -2i r LC 

To make use of this formula in practice 
we have to measure C and L in appropriate 
units. In wireless telegraphy and telephony 
condensers are used the capacity of which 
it is convenient to measure in microfarads. 
Also the inductances of coils of wire em- 
ployed are conveniently measured in units 
called tnillihenrys. 

To create oscillations in such a condenser 
circuit, one mode is to cut the discharging 
wire at some place and furnish the ends 
with polished metal balls called spark balls, 
placed about one or two millimeters or so 
apart. The other ends of the two wires are 
connected permanently with the condenser 
plates (see Fig. 50). We then connect 
these balls with the terminals of an elec- 
tric machine or induction coil in operation; 
the plates of the condenser will be charged, 
one as already explained, will have an excess 
of negative electrons forced into it, and 
the other will have a deficit. 

The small air gap between the spark balls 
remains a perfect insulator until the electron 
pressure has reached a certain voltage, 
depending on the distance between the balls, 
At this point electrons burst out of the nega- 
tive ball and by their impact they ionize the 
air molecules or liberate from them electrons 
by collision. The ionized air is a conductor 
of electricity and hence at that instant the 
balls are as good as put in contact and the 
discharge circuit is completed. The electric 
oscillations of the condenser electrons then 
take place as already described, and as these 
oscillations die gradually away the air be- 
tween the spark balls resumes its insulating 
power. The process then repeats itself and 
we have a series of groups of die -away 
oscillations called trains of damped oscilla- 
tions. 

In a later section we shall describe the 
manner in which oscillations called undamped 
or continuous oscillations can be created. 

To give some idea of what these units 
mean we can say that the electrical capacity 
of a Leyden jar, formed with a glass bottle 
or jar of about a pint in capacity, might be 
somewhere about one -thousandth of a micro - 
farad. The electrical capacity of the whole 
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Three "Little Wonder" Radio Books 
Every Radio Fan Should Have 

How to Make Wireless 
Receiving Apparatus 

, 
The 20 radio constructors 

who wrote the book know how articles should be made from 
simple materials. 

Only modern apparatus is 
described, such as Receiving 
set without aerial or ground, 
magnetic detector, wireless re- 
lay, wireless lecture set, etc., 
etc. Book has 100 pages, each 
6 x 7 inches. 90 illustrations, 
many full pages, paper bound, 
in two colors. 

Price 35 Cents 

Any of these books sent to any address 
postpaid upon receipt of price 

Dealers Write for 
Wholesale Discounts 

Experimenter Publishing Co. 
53 Park Place New York City 

How to Make Wireless 
Sending Apparatus 

Contains information on 
how to make 30 different 
pieces of wireless sending ap- 
paratus from materials, easily 
obtained. 

Tells How to Make an Ex- 
perimental Arc Set, Speaking 
Arc, Quenched Gap, 'k K. W. 
Transformer, O s c illation 
Transformer, Photo Phone, 
etc.. etc. 

Book has 100 pages )size, 7 z 5 
inches). 88 illustrations, paper 
cover printed to two colors. 

Price 35 Cents 
Design and Construction of Au- 
dion Amplifying Transformers 

r1C,N 

Radio and Audio Frequency Type 
This book will be of great Interest to 

all radio amateurs. The transformers 
have never before been described in 
print. The possessor of vacuum tubes 
cannot afford to do without this book. It will enable him to build the neces- 
sary amplifying transformers very read - 
Hy. The book Is printed on good paper 
and has an attractive cover in two 
colors. Paper bound. Size. 5 in. by 7 
in. Contains many illustrations, dia- 
grams, and working data. 

Price 25 Cents 
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Vurlieyton 

Adjusted to the Second 21Ruhy and SapphireJewele Adjusted to Temperature ys Year Gold Strata Case Adjusted to Isochronism Your Choice of Dials Adjusted to Positions (banging Montgomery R. R. MD 
New Ideas in Thin Cases 

On¡ l V 00 
`Down, 

Only One Dollar Down will buy this masterpiece of watch manufacture. The balance you are allowed to pay in small, easy, monthly payments. A 2I -Jewel Watch -is sold to you at a price much lower than that of other high -grade catches. Besides, you have the selection of the finest thin model designs and latest styles in watch cases. Write for FREE Watch Book and our SPECIAL OFFER today. 

rilellhile9 
SpecialOfl e-tzrts 

Get the Burlington Watch Book -write today. Find out about this great special offer which is being made for only a limited time. You will know a great deal more about watch buying when you read this book. You will be able to "steer clear" of the over- priced watches which are no better. Write for watch book and our special offer TODAY) 

Burlington Watch Company 
Dept. 49-45 19th St., and Marshall Blvd., Chicago 

NE RADIO DRY 
CELL 

"A" BATTERY 
For W. D. -11 Tubes 
LASTS LONGER THAN ANY OTHER 
1/ volt dry cell and gives better results. 
Designed especially for W.D. 11 tubes. 
See full page ad in "Saturday Evening 
Post," April 14th by National Carbon 
Co., (Eveready) . 
Made in three sizes 

1 Eveready Cell $ .45 
2 Eveready Cells $1.10 
4 Eveready Cells $2.50 

Send money order or draft today. Bat- 
teries shipped same day order is received. 
Waveland Radio Company, Inc. 

1348 N. Clark St. Chicago, Ill. 

Look At These Prices 
Variable Condensers 

Genuine Formica Panels 
Real Aluminum Plates 

3 Plate 
13 Plate $ .90 23 Plate 

$1.30 43 Plate 
Sent post paid on receipt of price. 

American Governor Co. 
Anderson, Ind. 

$1.90 
$2.30 

WHY NOT spend d Fall ga 
Spring, 

the 
Summbut 

- 

er 
an 

terIltea, insects? I buy hundreds of 
r 

kining ds for collections. Some worth $1 to $7 each. Simple outdoor work with my instructions, pictures, price -list. Send 10e (not stamps) for my Illus. 
rProspectus lf In ct M. Sin, er Insets, Dept. 33, Olean Park, Calif. 
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earth considered as a spherical conductor 
insulated in space is only about 800 micro - 
farards. The capacity of a mile of sub- 
marine cable is about one -third of a micro - 
farad. 

If we make our measurements in these 
units the formula for the frequency of os- 
cillation in a condenser circuit takes the fol- 
lowing form: 

(oscillations)_ _ 5.000 
per second 

J C r in 
\\niicrofarads 

ift 
lifilliliclfrvs 

Thus, for instance, if we had a charged 
Leyden jar having a capacity of 1 /500th 
of a microfarad and discharged it through 
a yard or two of connecting wire, which 
might have an inductance, say, of 1 /500th 
millihenry. the frequency by the above 
formula would be 2' millions. This means 
that the time of one complete oscillation 
current would be four ten -millionths of a 
second. 

A circuit of this kind is called an oscilla- 
tory circuit and every such circuit lias a 
natural time of vibration in which its elec- 
tric charge oscillates when disturbed just as 
every pendulum of a given length lias its 
own natural time of vibration if it is set 
swinging. 

(To be continued) 
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Robert M. Stephen's 
Station 9AVC 

(( nnlillucd from /ai, /t' l')(dl) 

'l'he transmitter is one using one 50 -watt 
Radiotrou in a straight Hartley Circuit. 
The radiation at present being five thermo- 
couple amperes on straight C.W. and two on 
voice, moving tip to 3.5 when the voice is 
impressed on the circuit. 1 also have a chop- 
per, not shown in the photograph, which is 
used for calling and handling tragic through 
QRb'I and QRN. The voltage on the plate 
circuit is about 11, and is obtained with a 
36 jar chemical rectifier in which a borax 
solution is used. I am seriously thinking of 
using Ammonium Phosphate because of the 
greater efficiency and less trouble in the care 
of stieh a rectifier. The rectifier is mounted 
directly under the transmitter. The filter 
circuit. which I take to he about as near 
perfect as possible, judging from the reports 
received complimenting the snbhoth note, is 
3 -1 ofd. filter condensers in parallel and an 
R.C.A. filter reactor. 

All controls are within easy reach of the 
operator, and are as simple as could be made. 

The receiving set is home-made. using 
Reinartz tuner, with three steps of radio 
frequency, detector, and two steps of audio 
frequency available. For average work, 
only detector and one step A.F. are used. 
The headset is a Connecticut and the loud 
speaker is a Radio Magnavox. 

With this set in two months of operation, 
all districts. with the exception of the sec- 
ond, have been worked, and several reports 
have come from the second district. To 
date 38 states have been worked. four Cana - 
dian districts and reports received from 
Santiago, Cuba, Alaska. and from 6ZY at 
Honolulu, T. H., approximately 3,500 miles 
from Hastings. The best DX on phone is 
800 miles, eight states and three districts. 
with a corresponding record for daylight 
transmission. 

I would also like to thank those who have 
been 53 kind as to write me reports and to 
send me cards concerning the reception of 
my signals. Practically all have reported 
me loud, steady and F.B. as to pure D.C. 
tone. I would also like to state that all cor- 
respondence is answered by letter or card. 

Any of you hearing my sigs in the future 
will do me a favor by dropping me a line. 

2049 

RADIO PARTS 
HEAD SETS 

Baldwin (single) Type C 
Net Price 

$4.6 5 

HONEYCOMB COILS AND 
MOUNTINGS Net Prices 

Single, 45c ; Double $2.75 
Baldwin (double) Type C 
Murdock 

8.9 5 

3.9 5 
Triple. with Leads 
DL 25 to 75, Mounted 

4.50 
1.50 

Elwood 3.2 5 DL 1250, Mounted 2.50 
LOUD SPEAKERS DL 1500, Mounted 3.00 

Gem Horn with single Loud SOCKETS 
Speaker Unit $10.0 0 K. K. K. Sockets $ .30 

Magnavox -R3 30.0 0 Bakelite .70 
Murdock 5.0 o W. D. 11 Socket .50 

JACKS AND PLUGS 
VARIOCOUPLERS Flat $ .45 

180 degree Bakelite $2.50 Round .35 
Moulded. Silk Wound 3.50 Jacks. Single .25 

RHEOSTATS Tacks. Double .30 

K. K. K. $ .50 POTENTIOMETERS 
Paragon 1.25 K. K. K., 240 Ohms $ .75 

Federal .85 Federal 1.15 
l radlevstat 1.85 Acme Pot. Rheo 2.50 
Klosner -Vern 1.30 RADIO TRANSFORMERS 
Cutler -Hammer 1.30 1)X xvith Mount $6.50 

Acme 4.00 
BATTERIES Federal 5.00 

"Il" 22y $1.2 
"B- 22 large 2.0 
"A" 6 volt, 40 ands. .....15.0 
"A" 6 volt, 100 amp. 17.5 
Charger tu recharge ". \" hty 15.75 

VARIABLE CONDENSERS 
3 Plate. $ .7 

13 Plate . 1.1 
23 Plate 1.4 
43 Plate 2.0 
43 Plate Vernier 4.2 
23 Plate Vernier 3.7 
43 Plate Chelsea Glass Enclosed 5.0 
23 Plate Chelsea Glass Enclosed 4.7 

DIALS 
2 or 3 inch $ .25 
1 inch .35 

VARIOMETERS 
.\1ouldcd, (lest Make $3.5 
Wood Type 2.2 

0 AUDIO TRANSFORMERS 
0 For W. 1). 11 'Tube $3.00 
O Acme 4.00 
0 Federal 5.00 

RADIO CABINETS 
Mahogany Finish. All 6! i Inches Gecp. 

7 x 10 $3.75 
5 7x18 5.00 
5 7 x20 6.00 
0 7x24 6.75 
O The above sizes are the size of the Panels. 
5 PANELS FOR ABOVE 
5 7x10 $1.50 
0 7 x 18 2.50 
5 7x20 2.75 

7x24 3.50 
MISCELLANEOUS 

Solid Aerial Wire, 100 feet $ .50 
Stranded Aerial Wire, 100 feet .75 
Rubber Top Binding Posts .08 

0 All Metal Binding Posts, Single 
5 or double .08 

All Goods Sent by Mail Except Storage Batteries. 
When Ordering Send Post Office or Express Money Order. Include 20 Cents for Insurance. 

DAVID KILLOCH COMPANY 
Manufacturers and Jobbers of Radio and Electrical Supplies 

57 MURRAY STREET Post Office Box 196 NEW YORK, N. Y. 

Have You Begun to Feel the 
Conditions that ComeAfter40? 

touldread 

remarkable discovery has already 
tored to health thousands of men 

ffering from the distressing ail- 
nts common to men past 40. Every 

the facts given here. 

0 YOU suffer with 
sciatica, pains in 

back, legs and feet 
frequent nightly ris- 
ings, painful nIelani- 
tion, mental or physi- 
cal depression? Doc- 
tors a n d Scientists 

have long recognized that the cause of these, and many 
other painful conditions, was the disturbed condition of 
a little gland called the prostate. And now a certain 
Scientist has discovered a wonderful new hygienic prin- 
ciple that has already been used with phenomenal suc- 
revs by thousands of men in restoring this little gland 
to health. Many cases are reported where relief was 
obtained when a surgical operation has seemed the 
only recourse. 

What this Discovery Can Mean to You 
An authoritative medical treatise says that 65 of all 
men past a certain age suffer with a disorder of Uds 
gland. if you experience any of the conditions men- 
tinned -have chronic constipation or prostatic disorders 
-you should not delay in finding out about this discov- 
ery. Do not let "approaching age," encroach upon your 
mental and physical vigor and alertness. If you will 
write at once you can get Free an interesting booklet 
called, ''Why Many lien Are Old at 90," written by the 
scientist who discovered this new method. Don't risk 
your health by delay. There is no obligation. Simply 
send name and address, mentioning ailment, if you want 
speri fir information. Address. 

THE ELECTRO THERMAL CO. 
6019 Main St. Stubenville, Ohio 
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Reflexing With One Tube 
(Continued from page 1968) 
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Dr.110'Conor Sloane 
Wïli TeathaYou 

CHEtUSTRY 
Own Home 

DH. T. O'CONOR 

.4 M Ll E11. PhBß., 
Educational Direetar 
Chemical ¡aJ 

a 
ttitrb elf 

Neat York, 
Treasurer m Aerican 
Chemical Society and 
a Practical Common.- 
Gi al chemise as well as 
a noted instructor. 

Good chemists command high 
salaries. Industrial firms of all 
kinds pay tempting salaries to get 
the right men. Salaries of 510,000 
a year are not unusual for chem- 
ists of exceptional abilities. The 
work of the chemist is extremely 
interesting. If you are fond of 
experimenting. take up chemistry. 
If you want to earn more money, 
the way is open through our 
Course in Chemistry. 
You Can Learn at Home 
Dr. Sloane will teach you Chem- 
istry at home in a practical, in- 
tensely Interesting way. Our 
Course is remarkably simple. No 
special education required -if you 

can read and write plain English you can thoroughly 
understand and master every lesson. 

Easy Monthly Payments 
The 

g < enrthe chemistry outft -t and 
tareno extr shod buyvwith 

our 
uur 

course. 
l l. 

You a chemical education w thamounts ach of everyone. 
Experimental Equipment Given to Every Student 

One special feature of our course is that we give to every student, without additional charge, the chemical equipment he will need for 
his studies including forty -two pieces of laboratory apparatus and eighteen different chemicals and reagents. The fitted, heavy 
wooden 
laboratory accessory for 

carrying ór the equipment and as a 
performing 

SPECIAL 30 -DAY OFFER 
In addition we are making a special offer for a short time only. Yon owe it to yourself to find out about it. Mail the Coupon to -day for free book, 'Opportunities for Chemists, "and fan details of our 
special offer. Act immediately before this offer is withdrawn. --s - - - - -CUT HERE -. -- 

CHEMICAL INSTITUTE OF NEW YORK, Inc. 
Home Ext. Division, 5 -A, 140 -R, Liberty St.. N. Y. City 
Without obligation or cost, send me your free book 

"Opportunity for Chemists," and full particulars about 
the Experimental Equipment given to every student, and tell 
me about your plan of payment and special 30 -day offer. 

Name 

Address 

City State 

;\\\ /J! 

fl 

WorldRadio 
Batteries 
SAVE YOU 

50% 
WRITTEN 2YRGUAR 

To Insure Satisfaction 

Buy World Radio "A" Batteries 
In buying a World, the highest "quality" bat- 
tery built, from the manufacturer, you gain two 
profits. First, you get a battery free from ex- 
travagant selling expense. Second, you save 
the profits charged by the middleman. Thou- 
sands of users enjoy the dependable qualities 
of our product. 
Guaranteed unconditionally, in writing. for 2 

years. We ship Express C. O. D. subject to 
your inspection. or will allow 5% for cash with 
order. MAIL YOUR ORDER TO -DAY. 

WORLD BATTERY COMPANY 
Dept. 10 

1219 â. Wabash Ave., Chicago, III., 

6 volt 40 Amps....$ 8,50 
6 volt 60 Amps 10.00 
6 volt 80 Amps.... 12.50 
6 volt 100 Amps... 14.50 

tAMERICAN TIME CLOCK 
REPAIR & SUPPLY CO. 

SECOND HAND TIME CLOCKS 
Bought, Sold, Repaired and Exchanged 

ALL WORK GUARANTEED 
We Carry a Full Line of Supplies 

489 Broadway, near Grand St., Phone, Canal 7951 

these transformers only the one designed to 
work between the first and second tubes 
gave good results. Both iron and air core 
types were tried with results that seemed 
to depend upon the individual make of trans- 
former. Reversing the leads to the trans- 
former windings sometimes improved recep- 
tion. 

In operation, the set is quiet and the vari- 
ous tuning controls are not difficult to 
operate. During a protracted series of tests, 
carried on mostly in the wee hours of the 
morning, the furthest station which was con- 
sistently received was WDAF, the Kansas 
City Star. This represents a distance of 
approximately 1100 miles from New York 
City. For local stations sufficient amplifica- 
tion is obtainable to operate a loud speaker 
at volumes suitable for home use. 

To build a set of this description, using 
fairly good apparatus, should not cost above 
$15, exclusive of tubes, phones and batteries. 

In view of the results obtained, a three - 
tube reflex receiver is now in the process of 
construction so that the outdoor antenna 
may be totally dispensed with, and recep- 
tion done on the loop alone. 
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The Radio Doctor - 
A New Profession 
(Continued from page 1942) 

to do the work without additional charge. 
If, however, the wiring is all carelessly 
done and incorrectly connected it is best to 
suggest that the set be completely rewired 
and to make a nominal charge for doing the 
work. Any incorrect wiring in commercial 
sets is usually to be found on the exterior 
circuits, that is, the battery connections, 
rather than the circuits inside the box. 

Tube defects cannot usually be corrected. 
Sometimes a defective filament will operate 
under a higher plate voltage but this is, at 
best, a temporary and costly remedy and the 
best practice is to recommend the purchase 
of new tubes. Defects in detector and am- 
plifier tubes can be quickly determined by 
the substitution of tubes known to be in good 
condition, but it is not a safe method to pur- 
sue without great care. 

It may be quite possible that the circuit 
is in such a condition as to ruin any tube 
which is placed in the socket and conse- 
quently make the substitution method an ex- 
pensive practice. The best method to pur- 
sue, if there is a suspicion of a defective 
tube, is to take all the tubes out of the set 
and test them on some circuit that is known 
to be in the right shape. No possible injury 
to the tubes or to thee.circuit can result from 
this practice. 

One of the most frequent troubles that I 
rtin into is described by the owners of the 
sets whereon it occurs as an inability to tune 
out interference or the inability to get two 
stations of equal power and distance 
at the same strength of signal. In Chicago 
we have eight local broadcasting stations 
Frequently three or four of them operate 
at the same time on wave -lengths only slight- 
ly separated from one another. "I get sta- 
tion WMAQ fine," says one radio fan, "but 
I can hardly hear KYW." Another says just 
the opposite and so you are in a quandary. 
WMAQ sends on a 360 -meter wave -length 
and KYW sends on 400 meters. They should 
(loth come in at about the same signal 
strength to local listeners and, of course, 
should not interfere with each other at all. 

Radio News for May, 1923 

ilt Like a 
Skyscraper" 

Shaw -Walker 
Steel Letter Files 

BUILT LIKE 
A SKYSCRAPER 

Make this the 
most profitable 
and enjoyable 
summer of your life. Come to Chicago. the 
electrical center and the country's greatest 
summer resort city. (.earn Electricity In Amer- 
ica's oldest. largest and best equipped school. 
Earn your way. free employment dept. 

If you come 
now we will 
pay your 

railroad fare and give you free a course in 
auto truck and tractor electricity. a course in 
radio, and a life aholarship in the great Coyne 
School. This is the greatest offer ever made 
by a school. Write at once for 

Particulars WO Write 
Today (it k e p 

th la offer 
,open long. 

TradeadEngfneelingSchoolp 
1300 -1810 W. Harrison St.. 
Dept. 5945 Chicago, Ill. 

FREE R. R. FARE 

GENUINE 
GERMAN 
MAUSER ppri e9 
Latest model 9 shot 
automatic. Shoots stand- 
ard cartridges -lien Sat in 
pocket- World's famous 
Luger30 ml. 520.75 - 
Hand Ejector Revolver, 
swing out cylinder 32 cal. 
$16.95. 38 cal. $17.93. 
All brand new latest models. Guaranteedgenuine imported. 
Pay on Delivery 

25 
cal. 
32 cal. $13.93 

Pitta Postage SEND NO MONEY 
Satisfaction guaranteed or money promptly refunded 

25 cal. Pocket Automatic; 25 cal. Blue Steel Army 
Automatic 58.45; 32 cal. $1O.4S; Officer's Auto- 
matic, 3 safeties, 25 cal. S11.95; Military Trench 
Automatic, 32 cal. 10 shot extra magazine FREE. 
$11.65. Just like you used over there. Imported 
Top Brake Revolver. 32 cal. $8.65; 33 cal. 59.95. 

Universal Sales Co. 165 B'way, Dash 284 New York 

95 

ELECTRICAL FREE 
Training Book 

Send me your name and address and I will send you my big new Electrical Training Book Free. It will show you how to qualify for high paying jobs in Electricity., Thousands now open. Prepare at home - quickly -during spare time under an Electrical Engineer. Take advantage of this unusual offer -only temporary 
A. W. WICKS, President WICKS ELECTRICAL INSTITUTE Dept. 1077 3601 Michigan Ave. CHICAGO 

You can be quickly cured, if you 

STAMNER 
Rend 10 cents for 288 -page book on Stammering and Stuttering, 'Its Cause and Cure." It tells how I 
cured myself after stammering 20 yrs. B. N. Beaus. 
886 Bogus Bldg.. 1147 N. Ill. St.. Indianapolis 

OLD MONEY WANTED 
$2 to $500 EACH paid for hundred, of old or odd 
coins. Keep ALL old money. It may be VERY 
VALUABLE. Send 10 cents for New Ill's COIN 
VALVE BOOK, sine 4x6. Get Posted. We nay Cash. 
CLARKE COIN CO.. Ave. 79. Ls Roy, New York 
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A large percentage of troubles of this sort 
I have found to be due to an antenna of so 
short or long a natural period that the aux- 
iliary timing devices were unable to materia- 
ly affect them. Experiment to determine the 
exact length which the antenna should be, in 
relation to a particular set. usually clears up 
this kind of trouble in a hurry. This can 
he easily carried out by means of a sliding 
contact or pulley on the lead -in wire. 

Contrary to prevailing opinion single cir- 
cuit tuner sets of low resistance are almost 
always sharper in tuning than the circuits 
which combine a multiplicity of variometers, 
variocouplers and condensers. 

The very best set of this kind which I 
ever built was one having no variocouplers 
or variometers of any kind and only one 
11 -plate variable condenser. It had two 
stages of radio frequency, and two of audio 
frequency, a detector, variable condenser, 
antenna and nothing else ! While it will re- 
ceive only on waves of between 350 and 415 
meters, in this limited scope it is without an 
equal of anything within my observance. 
Through a loud speaker and on an indoor 
antenna this set has brought in PWX at 
Havana, Cuba, loud enough to be enjoyed 
across a fairly large sized room. 

Tuning on this set is so sharp that a hair- 
line on the vernier of the variable condenser 
will completely eliminate the signals of one 
station and possibly bring in another. I 
have heard as many as 26 stations on this 
tuner at one sitting without the least trouble 
due to interference. 

The greatest trouble with the majority of 
sets offered for sale on the open market to- 
day. is their complicated makeup. One set 
that I recently repaired had 16 separate con- 
trols on the panel, 11 of which could have 
been eliminated without impairing the work- 
ing of the set in the slightest degree. When 
you expect a novice to get satisfactory re- 
sults from such an outfit, you are asking 
too much. It can't be done! 

Another fetish of a past era is found in 
the average novice's hankering for an out- 
door antenna. Almost every person whom 
he questions on the subject tells him that an 
outdoor antenna is more efficient than the 
indoor type. This is not true. 

While it is a fact that the outdoor an- 
tenna, if placed at a height 20' or 30' above 
the indoor type, will slightly increase signal 
strength, a properly desigend indoor antenna 
connected to an efficient receiving set will 
bring in all the broadcasting stations in this 
country and some outside. in a perfectly 
satisfactory manner. Furthermore it will 
give many hours of enjoyment in the sum- 
mer free from lightning hazzard and static 
disturbances when, with the outside antenna 
good reception is difficult. 

The outdoor antenna is an eyesore to any 
neighborhood, is obsolete and should be cast 
into the discard. 

There are many different kinds of indoor 
antennae, ranging from the popular "loop" 
type, which in my experience is the least 
efficient of them all, to the long single stretch 
in some spacious attic. My own preference 
consists of ten 12' lengths of copper plated 
hollow metal tubing of 2" diameter, each 
length being hung a distance of about 4" 
from the next, and connected to one end 
with insulating tape and to the other end 
with a copper ribbon connector. This type 
of antenna hung so as to look like a series 
of dinner chimes can he placed in almost any 
room in the house and is not only attractive, 
but will give splendid results. 
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Notes On WD -11 Tube 
(Continued from page 1969) 

should be turned off when the tube is not in 
use. If greater amplification is desired. 
more "B" batteries should be connected in 
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Don't Waste Money, Time and Patience on Cheap, Improperly 
Designed Radio Parts. Insist on Getting New York Coil Company's 
Products, Which Insures Entire Satisfaction. Honestly Priced, 
Scientifically Constructed and Engineered to Deliver the Maximum 
Results. 

JOBBERS AND DEALERS get our complete literature and worth - 
while discounts. 

Our 180 degree Variocoupler is a masterpiece. suitable for use in any 
circuit. Most efficient and best constructed Coupler it1 existence. 

PRICE, $4.50. 

STANDARD 90 DEGREES VARIOCOUPLER. PRICE $3.50 

Our Combination Mounted Variocoupler for table or back panel mount- 
ing has all taps connected and soldered, nothing else like it. Price, $8.00. 

AUDIO FREQUENCY TRANSFORMERS - 
Choice of leading manufacturers and radio engi- 
neers. Guaranteed to give high magnification, less 
distortion and better all round efficiency. No 
howling. Price $4.00. 

Our Variometers arc full size precision instru- 
ments. They are not of the "competitive" type. 
Price $4.00. 

Our Audio Frequency Transformers are the 
choice to the leading manufacturers and radio engineers Guaranteed to 
give high magnification, less distortion and better all around efficiency. No 
howling. Price $4.00. 

NEW YORK COIL COMPANY'S Variable Condensers are the standard 
by which others are judged, containing such features as all metal frame- 
work, adjustable bearings and positive electrical contact: 
11 Plate $1.50 43 Plate $3.00 
23 Plate 2.00 3 Plate 1.25 

NEW YORK ENTERTAIN -A -PHONE RECEIVING SET NO. 2- Complete with detector 
and two stages of amplification, all in one cabinet. Contains a non- regenerative two circuit 

hook -up with two stages 
audio amplification. Results 
are simply a revelation. It 
must be operated and heard 
to he appreciated. Work- 
manship and design and ma- 
terial of exceptional charac- 
ter throughout. Of unusual 
interest to the jobber. Price 
$50.00 fully guaranteed. 

NEW YORK COIL COMPANY, Inc. 
338 Pearl Street New York City, N. Y. 

TYPE 282 WD -11 TUBE SOCKET 
A socket of moulded bakelite arranged with posi- 
tive side contact springs to take the WD -11 
tubes. Socket will fit only in correct position, 
thus avoiding danger of burning out tube. Ter- 
minals plainly marked. 
PRICE 80 Cents 

Send for New Free Radio Bulletin 914 -N describing our full line. 

GENERAL RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE 39 MASSACHUSETTS 

I WANTED -Back numbers of Radio News, Sept., Oct., Nov. and Dec., 1921, _Jan. 

and Feb., 1922. Experimenter Publishing Co., 53 Park Place, New York City. 
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Don't take imita- 
tions. Ask for the 
Radio Guild Multi - 

Range Coupler. 

$F 
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RECEIVE NAA, the 
new broadcasting on 
710 meters and higher 
wave -lengths with the 

"MULTI - RANGE" 
COUPLER 

Increased production to meet the 
enormous demand permits reduc- 
tion in prices. 

"The finest bank -wound 
coupler ever produced." - 
N. Y. Evening Mail La- 
boratories. 

Permits the easy construc- 
tion of a complete radio re- 
ceiver at low cost. 

Multi -Range Senior, 170 -3400 meters Now $9.00 From your 

Multi-Range Junior, 170 -2000 meters Now $7.00 
dealer 

g or direct - 
I If your dealer cannot supply you tell him to write to us 

or his nearest distributor. 

Read the Harkness Book on Super -Regeneration 
48 pages, 30 photographs, wiring diagrams 

and mechanical drawings. The most complete 
book on the subject ever published. Explana- 
tion of the theory of super -regeneration is a 

revelation. Tells how to construct three dif- 
ferent types of sets. 

Send for your copy today -Price 
50c. From your dealer or direct. 

Ije Rabio 
256 WEST 34th STREET 

The Minneapolis Daily News Says: 
"Radio books have come and gone In plenty. 

None has seemed to be worthy of special men- 
tion. One came this week, however, whisk 
absolutely demands mention. not to Noy 
praise. by its merits. It le THE CON- 
STRUCTION AND OPERATION OF SU- 
PER-REGENERATIVE RECEIVERS by 
Kenneth Harkness." 

uí[b, 
NEW YORK N. Y. 

d u 

- 
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ANNOUNCING 

TWO NEW TUBES 
11/2 VOLTS 

Voltage 1 1/10 -1%2 

Fil. Amp. .25 
Plate Volt 20.75 
Base Large Standard Size 

Guaranteed Unsurpassable Quality 
On sample orders we offer 
Consumers and Dealers 

the SPECIAL PRICE of 
WRC 22 Amplifier $5.50 LIST 

& Detector $6.50 

WRC 20 Detector $5.00 MT) 
Cash With Order, Immediate Delivery. 

Jobbers and Dealers Write. 

CONWAY ELECTRICAL LAB. 
SALES DIV. Box 22 

125 E. 34TH Sr. NEW YORK Cil 

Panel Service 
We offer to the amateur and dealer 
Real Panel Service. Our panels 
are cut to your order. Only genuine 
Bakelite or Formica used. 

%" per square inch .02 
j.u/u .. .. Of .02k 

14f/ as " .. 03 
We also carry a full line of radio 
essentials. Dealers will find it profit- 
able to have our latest price list and 
discount sheet. 

PITTSBURGH RADIO AND 
APPLIANCE CO., INC. 
"Pittsburgh's Radio Shop" 

DESK A 

112 Diamond St., Pittsburgh, Pa. 
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the portion of the circuit designated by the 
letter "H," making sure though, that the 
positive terminal of one is connected to the 
negative terminal of the preceding battery. 
A total of 100 volts, however, should be the 
maximum potential used. When this high 
voltage is employed, one flashlight battery 
should be connected in the grid circuit of 
tube 3 and another in the grid circuit of tube 
6 with the negative terminals to the grid 
proper. The correct place for insertion of 
this battery is shown by a small cross. It 
should be understood that the headphones 
may be replaced by a loud speaker when 
using the two -stage amplifier. 
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The Neutrodyne 
Receiver 

(Continued from page 1949) 

E 

o 
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the small variable condenser connected 
across the secondaries of the amplifying 
transformers, the filament current of the 
first tube is turned off and the small conden- 
ser adjusted until no signals are heard in 
the phones, showing that no transmission of 
energy occurred through the inter -electrode 
capacity from one stage to the next. Of 
course, each stage must be so adjusted, and 
it has been found in practice that if more 
than two stages of radio frequency ampli- 
fication are used, it becomes necessary to 
shield the various stages on account of mag- 
netic reaction occurring, due to the tremen- 
dous amplification obtained in the last stages. 
The other adjustments are similar to those 
of any other receiver. 

The advantage of the Neutrodyne receiv- 
er with regenerative detector is that the de- 
tector tube can be made to oscillate for the 
reception of continuous waves without re- 
radiating energy which always causes inter- 
ference for the other receiving stations in 
the neighborhood. Thanks to the Neutro- 
dyne effect, the oscillations remain in the 
detector circuit, as there is no coupling be- 
tween the different stages. 

The neutralization of the tube capacity 
will find applications in radio circuit where 
self -oscillations are undesirable. When ap- 
plied to non -regenerative receivers, it elimi- 
nates any inherent means whereby regenera- 
tion might occur and so contrasts with devi- 
ces such as potentiometers, which merely 
weaken the regenerative effect. 

llllllll lllllllllllll llllllllll mmm,m 

Controlling Models 
by Radio 

(Continued front page 1946) 

If the model locomotive attached to the 
electric train (which it is desired to control) 
is fitted with a permanent magnet type of 
motor, it will be noticed that the model 
train can be caused to run backwards, or 
forwards, and stopped as desired. 

Best results are obtained with the trans- 
mitter and receiver in question when the 
metallic rods (i.e., those forming an an- , 

tenna) are parallel to each other. For that 
reason the metallic rods fitted to the trans- 
mitter should not be placed at right angles 
to those fitted to the receiving apparatus. 

mnln..11mmm.nuunummnnmm,mimmmmimnmmmmlm,mmnmmmm,ummmnmi 

Traffic Regulations of 
the St. Louis Radio 

Association 
(Continued front page 1974) 

DEAR FELLOW TRANSMITTER: 
Here is your copy of the new TRAFFIC 

REGULATIONS. Please obey them to the 
letter. The Broadcast Stations are cooperating 
with us and it is up to us to do likewise. Be a 
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real amateur OM and let's not do anything to 
cause the listener to complain. 

If you are a real sport and play this game fair, 
everything possible will he clone to protect you. 
The II. S. Government is behind you and so is the 
ARRL. 
We trust you will at no time do anything that 
will cause your license to he revoked. 

Please see to it that your wave is where it 
belongs. 

Best 73s and good luck. 
Respectfully. 

CHAIR., TRAFFIC COMM.. 
St. Louis Radio Assn. 

TRAFFIC REGULATIONS 
MONDAY TUESDAY WEDNESDAY FRIDAY 
From 6 A. M. to 8 A. M. All stations may trans- 

mit or test. 
8 A. M. to 7 P. M. All stations may trans- 

mit. No testing unless absolutely neces- 
sary. 

7 P. M. to 9:50 P. M. Only straight C.W. 
and low powered phones on 200 meters 
may transmit locally or DX. 

9 :50 P. M. to Midnight. All stations may 
transmit under the supervision of a 
traffic officer who will list the stations. 
The traffic officer will call for DX at 
9 :50 P. M. and all stations desiring to 
work will respond. No station will be 
listed after 10:15 P. M. 

Monday Midnight to 2 A. M. Tuesday. Only C.W. 
may transmit. 

2 A. M. to 4 A. M. Only spark may 
transmit. 

4 A. M. to 6 A. M. Only C.W. may 
transmit. 

Tuesday Midnight to 2 A. M. Wednesday. Only 
spark may transmit. 

2 A. M. to 4 A. M. Only C.W. may 
transmit. 

4 A. M. to 6 A. M. Only spark may 
transmit. 

Wednesday Midnight to 2 A. M. Thursday. Only 
C.W. may transmit. 

2 A. M. to 4 A. M. Only spark may 
transmit. 

4 A. M. to 6 A. M. Only C.W. may 
transmit. 

Thursday 6 A. M. to 7:30 P. M. Same as other 
days. 

7:30 P. M. to 11 :30 P. M. All transmitter. 
including Broadcast Stations must re 
main absolutely quiet to permit listeners 
to hear distance broadcast stations. 

Thursday Midnight to 2 A. M. Friday. Only 
spark may transmit. 

2 A. M. to 4 A. M. Only C.W. may 
transmit. 

4 A. M. to 6 A. M. Only spark may 
transmit. 

Friday Midnight to 2 A. M. Saturday. Only 
C.W. may transmit. 

2 A. M. to 4 A. M. Only spark may 
transmit. 

4 A. M. to 6 A. M. Only C.W. may 
transmit. 

Saturday 6 A. M. to 9 A. M. All transmitters 
may work. No testing. 

9 A. M. to 5 P. M. All transmitters may 
work and test. 

5 P. M. to 7 P. M. All transmitters may 
work. No testing. 

7 P. M. to 9 :50 P. M. Same as Monday. 
9:50 P. M. to Midnight. Same as Monday. 

Saturday Midnight to 2 A. M. Sunday. Only 
spark may transmit. 

2 A. M. to 4 A. M. Only C.W. may 
transmit. 

4 A. M. to 6 A. M. Only spark may 
transmit. 

6 A. M. to 9 A. M. All stations may 
transmit. No testing. 

Sunday 9 A. M. to 12 Noon. All stations may 
transmit and test. 

12 Noon to 7 :30 P. M. All stations may 
transmit. No testing. 

7:30 P. M. to 11:30 P. M. All transmit- 
ters including broadcast stations except- 
ing the Kingshighway Presbyterian 
Church must remain absolutely quiet. 
this church being permitted to broadcast 
its regular Sunday evening services from 
8 to 9 P. M. 

11:30 P. M. to 6 A. M. Monday. FREE 
AIR for ALL TRANSMITTERS. 

These regulations will be enforced beginning 
6 A. M., January 8, t023. 

The Resonance Principle: 
Its Radio Applications 

o hotted from page 1952) 
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resonance point of the resonance curve of 
.that particular receiver, and is receiving at 
maximum intensity, on account of resonance. 
Now if a 250 -meter wave strikes the antenna 
and receiver, it will be in the position of 
fa or fa and hence will produce a very small 
current in the receiver and will be negligible 
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E STIER 
V]tADo AIARATUS 

Webster Radio Apparatus - both 
parts and assembled receiving sets - 
are built to typical Webster stand- 
ards of perfection. Our line of parts 
includes everything from contact 
points and switch stops to Vario- 
meters and Variable Condensers - 
designed to function perfectly. When 
building your set, ask your dealer for 
Webster Apparatus. You are thus 
assured the utmost value, for Webster 
parts are designed to perform prop- 
erly and are priced fairly. If your 
dealer does not carry Webster Radio 
Apparatus, write for our 24 page 
catalog and order direct. 

Webster Combination Socket 
and Rheostat 

This unit combines both socket and 
rheostat together for either panel or 
table mounting. It is moulded porce- 
lain finished in a brown glaze. Fin- 
ished with or without vernier. 

Webster Variable Condensers 
The entire condenser is of im- 

proved design. Made of aluminum 
and accurately spaced. Bearings of 
ample size with threaded hard rub- 
ber bushing for adjustment. Insu- 
lated stops limit the arc of rotating 
plates to 180 degrees. Shaft exten- 
sion %" diameter. 

Webster R. -F. Transformer 
Iron core type carefully tuned at 

the factory. Completely enclosed in 
attractive moulded case. Made in 
TYPES for 1st, 2nd, or 3d steps of 
amplification. Range 175 -555 meter 
wave band. Moderately priced. 

Other items of Webster Radio Ap- 
paratus include Head Sets, Vario- 
meters, Vario- couplers, A. -F. Trans- 
formers, Rheostats, etc. 

Complete line of receiving sets at 
prices ranging from $30.00 to $119.00. 

INTER IEI[8 Ie1LIE(CTRIIC COMPANY 
1904 Clark Street 

RACINE WISCONSIN U. S. A. 

Manufacturers of Webster 
Magneto -- -over 750,000 in use. 

y; "Tu- a Torre 
SUPERSENSITIVE 

3000 Ohms r. -. 

The Only Quality 
3000 -Ohm Guaran- 
teed Head Set for 
$5.00 

TRUE - TONE RADIO MFG. CO. 
188 No. La Salle Ave. CHICAGO, ILL, 

$500 
3000 
Ohms 

RADIO 
Complete Stock -Both Sets and 

Parts -All Makes 

ROSE 
RADIO SUPPLY 

129 CAMP STREET 
New Orleans, La. 

Sand 10c for latest catalog 
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Don't Lose Your Rights 
Before disclosing your invention to 

anyone send for blank form "Evidence 
of Conception" to be signed and wit- 
nessed. A sample form together with 
printed instructions will show you just 
how to work tip your evidence and 
establish your rights before filing appli- 
cation for patent. As registered patent 
attorneys we represent hundreds of in- 
ventors all over the U. S. and Canada in 
the advancement of inventions. Our 
schedule of fees will be found reasonable. 
The form "Evidence of Conception" 
sample, instructions relating to obtaining 
of patent and schedule of fees sent upon 
request. Ask for them, -a postcard 
will do. 

270 OURAY BLDG., WASHINGTON, D. C. 

"Originators of form Evidence of Conception" 

Starting a Company? 
Save expenses and taxes by organizing on the 

popular, COMMON LAW plan under a pure 
DECLARATION OF TRUST. No experience 
required to fill in DEMAREE STANDARD 
FORMS, issue shares and begin doing business at 
once. Genuine DEMAREE FORMS are nation- 
ally known, approved by attorneys and utilized by 
successful concerns throughout the United States. 
Send for large, free pamphlet D -40 containing valu- 
able information that you may need. C. S. 
DEMAREE, legal blank publisher, 708 Walnut, 
Kansas City, Missouri. 

compared to the received current at 200 
meters, namely fe in Fig. 3. As a result, the 
signal due to the 200 -meter wave is so 
loud that other waves are thereby drowned 
or produce no effect on the receiver. In 
this manner tuning out is accomplished in 
reception. 

The reader will immediately stop to won- 
der why some particular sets which he has 
heard did not tune out other signals. This 
question is a pertinent one and will now be 
considered. In order to understand why 
some sets do tune out undesirable signals 
and others do not, let us consider for a 
moment the effect of resistance on the reso- 
nance curve of a circuit. In other words. 
considering last month's article on damping. 
what is the effect of damping on resonance? 

Suppose we take a resonance curve for 
Fig. 1 for three different values of R, say 

Current-- 

f' -2 

freguemy 
Fig. 4 

A Resonance Curve For Fig. 1 With Three Differ- 
ent Values of R. When the Resistance Is Low 
the Curve Is Very Sharp, As Shown In the Case 

Where R Equals 2. 

2 ohms, 7 ohms and 13 ohms. These curves 
will have the appearance of Fig. 4, in 
which each curve is properly labeled. It 
will immediately be seen that there is a 
marked contrast between these curves. 
When the resistance of the circuit is low, 
2 ohms, the resonance curve is very "sharp." 
the peak is very conspicuous, and a small 

Before disclosing an invention, the inventor should write for 
our blank form "RECORD OF INVENTION ". This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as to 
its patentable nature. Radio and Electrical cases a specialty. 

Our illustrated Guide Book, "HOW TO OBTAIN A PATENT," 
sent Free on request.Highest References Prompt Attention Resonable Terms 

,,,,,,,,,1,111111m111,,,1,,,1,11,,.1,,,. 

VICTOR J. EVANS & CO., Patent Attorneys 
Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Franeiseo Offices: 

1114 Tacoma Bldg. 514 Empire Bldg. 714.715 Liberty Bldg. Hobart Bldg. 
New York Offices: 1001 Woolworth Bldg. 

MAIN OFFICES: 919 NINTH, WASHINGTON, D. C. 

Name Address 

PATENTS 
If You Have an Invention and Desire 
to Learn How to Secure a Patent 

Send for our Free Guide Book, HOW TO GET YOUR PATENT. Tells 
our terms and methods. Send model or sketch and description of your inven- 
tion and we will give our opinion as to patentable nature. Our documentary 

PROOFOF INVENTION 
is intended for your protection 
and will be sent you without 
charge. Write for it. 

RANDOLPH & CO. 
Dept. 459 Washington, D. C. 

NAME 

STREET 

CITY STATE 
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variation in frequency from the resonant 
frequency produces a large drop in current. 
Hence, in such a receiver it will be possible 
to tune out stations which are only a little 
bit removed in frequency from the resonant 
frequency to which the receiver is tuned. 
Maximum current is received at only one 
frequency practically. Any other frequency 
of incoming waves produces a smaller effect 
on the receiver and hence will not be heard. 
In other words, low damping gives a highly 
desirable resonance curve and permits of 
very selective tuning. 

The resonance curve for 7 ohms resist- 
ance is seen to be not so "sharp." It will 
be observed that the peak is spread over a 
considerable range of frequencies, so that 
even if you are tuned to 200 meters, say, a 
wave at 240 or 160 meters may produce 
almost as great an effect on the receiver 
and hence will not be tuned out. Thus a 
high damping produces "broad" resonance 
curves and does not permit of very selective 
tuning. The resonance curve for 13 ohms 
brings this out more vigorously, for it will 
be seen that it is almost flat, there being 
hardly any peak. 

Here, then, we have the difference be- 
tween a good set and a bad set. The highly 
selective set, the set that enables you to tune 
anyone out you do not want to hear, is the 
set with the very sharp resonance curve. 
It is the set that is extremely well designed 
and has a very low damping. The set that 
does not permit you to tune out any station 
you do not want to hear is the set with the 
broad resonance curve, the set that has high 
damping. For very fine work the set with 
sharp resonance curve is the best. In fact, 
the very best sets are such sets that permit 
very selective tuning. But sets having broad 
tuning also have their uses. for, as explained 
in the article on damping, a broad resonance 
curve for a receiver as well as transmitter 
is absolutely essential on the high seas, in 
order to enable the operator to hear distress 
signals on wave -lengths different from the 
one he is operating on. Thus, if he is re- 
ceiving traffic at 800 meters and a distress 
signal is being transmitted at 600 meters, if 
his set is broadly tuned he will be able to 
hear it. Otherwise not. In . fact, some ship 
sets are designed with a special circuit 
called the stand -by circuit to enable such 
reception. 

The resonance curve and principle will 
also explain why close coupling does not 
permit of sharp tuning. Close coupling pro- 
duces a high damping on account of extrac- 
tion of energy, and as seen from Fig. 4, a 
high damping produces broad tuning. The 
opposite is, of course, true for loose coup- 
ling. 

Almost all measurements which are made 
in radio are based either directly or indi- 
rectly upon the resonance principle. In fact. 
the most important measuring instrument 
used in radio is based on this principle, 
namely the wavemeter. The wavemeter con- 
sists practically of a coil and condenser, and 
is tuned to different frequencies and cali- 
brated. All measurements are based upon 
bringing the measured circuit into resonance 
with the wavemeter and noting the fre- 
quency of the wavemeter. Measurements 
of capacity, inductance, resistance, decre- 
ments. coulping co- efficients, and so on, a. e 
made by means of the resonance principle. 

Another important application of the reso- 
nance principle is in the design of choke 
coils and filter circuits. Choke coils are 
designed frequently to choke out currents 
of a definite frequency, and likewise filter 
circuits are designed to suppress currents of 
certain definite frequencies. This is accom- 
plished by designing circuits which are reso- 
nant to these frequencies to be suppressed 
and connecting them up properly in the cir- 
cuits. The importance of such filter ar- 
rangements will be apparent when it is 
remembered that alternating currents are 
rectified with the aid of filter circuits, and 
multiplex telephony is made possible by the 
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use of filter circuits. This subject will be 
dealt with more in detail in a later article 
devoted to filters. 

It will be recalled that in the first article 
of this series on "Coupling," the use of a 
"fly- wheel" circuit was mentioned as aiding 
in the elimination of certain undesirable 
harmonics from arc transmitters. This in 
reality is also a case of the application of 
the resonance principle to the design of 
certain helpful circuits. 

When you operate your variometer type 
regenerative receiver and adjust your grid 
and plate variometers, what you are actually 
doing is tuning two circuits in resonance. 
This fact is not generally known by most 
novices. They believe that they are merely 
altering the inductances. The variometer 
has a certain capacity inherent in it, and the 
associated parts of the circuit to which it 
is attached, as, for example, the tube and 
batteries, also have a certain small capacity. 
The inductances in the variometer tunes this 
capacity to a certain wave -length, and the 
adjustments made in varying grid and plate 
variometers are such as to tune the wave- 
lengths of each of these circuits to each 
other. By bringing them in resonance, 
maximum signal strength is obtained and 
regeneration secured. 

The above will demonstrate how impor- 
tant is this phenomenon of resonance, how 
fundamental and basic it is in radio work. 
Designs are made with this principle in 
mind, operation is accomplished with this 
principle foremost. When your transmit- 
ting circuits are in resonance the antenna 
current is a maximum and the transmitter. 
reaches out the greatest distance. When 
your receiving circuits are in resonance 
your received current is a maximum and, 
therefore, your telephone signal is loudest. 
This sums up entirely and concisely what 
resonance really means to a set. 

Having no* covered ,three of the funda- 
mental and basic ideas involved in radio, 
namely coupling, damping and resonance, the 
reader will be prepared to consider their 
practicable applications to construction prob- 
lems and design problems in radio. The 
following articles will, therefore, now be 
concerned with a discussion of various parts 
of transmitting and receiving sets, such as . 

antennae, transformers and so on, each ar- 
ticle giving the practical applications of 
theory to design and operation. 
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Instructions in Interna- 
tional Code Signalling 
for Use in Self Studies 

and Exercises 
(Continued from page 1970) 
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terminus to it; Dash, another stoke, and 
again a dash ; another up stoke, forming 
the letter thus Y. It is of importance to 
remember this peculiar formation as several 
letters are involved in similar sets of four 
signals, viz., L Y F Q 

Letter 
Dash, Dot, Dot 
Dash, Dot, Dash h 
Dash, Dash, Dot G -- . 

Dash, Dot, Dash, Dash Y - . - - 
Dot, Dash, Dot, Dot L . - . . 

VOCABULARY EXERCISES 
Yell, Lady, Kill, Dry, Glad, Cycle, Rigid, 

Godly, Young, Kindly, Glory, Dignity, 
Yankee, Duly, Likely, Gallery, College, 
Loyal, Gaily, Knuckle, Yesterday, Looking, 
Girdle, Dockyard, Hickory, Lodge, Lengthy, 
Kidney, Decidedly, Guild, Dangle, Drudge, 
Legendary, Rugged, Any, Clergy, Giddy, 
Nakedly, Legacy, Yielding, Regardless, 
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CAUTION 
Do not force fuse on 
filament terminals. 
If contact solder is 
rough, file or sand- 
paper down so that 
fuse slips on easily. 
Filament terminals 
ore the two farthest 
from t h e locking 
Projection on base 
,f tube. 

Different tubes require different ca- 
pacity fuses. When ordering, therefore, 
please state ;,'6at tube fusel are for. 

SPILLED MILK 
and burned out bulbs are much 
alike. They happen without any 
notice. The time to attend to them 
is before they happen. Care is 
the best safeguard for the milk; 
and the 

RADEGO 
SAFETY FUSE 

(Patent Pending) 

is the only absolute and positive 
means of protecting the tube. 

The RADECO Safety Fuse fits 
directly on the filament terminals 
where no excess current, even an 
accidental short from faulty wir- 
ing can possibly get by. 

It fits any standard tube used in 
any standard socket and does not 
affect the efficiency of your set. 

Not an experiment, but a tried and 
proven bulb insurance in use on 
thousands of sets. 

in standard 
package 1 

Special size for WD11 -50c each 
" " " 201A -50c each 

At your dealers or by mail 

RADIO EQUIPMENT CO. 
630 WASHINGTON ST. BOSTON, MASS. 

New England's Oldest Exclusive Radio House 

ONE ÓÚRDt 
RKUMA YRLSBUG 

TRADE MARK REG. U. S. PAT. OFF. 

Attentive Beginners Who Use 

DODGE TWO DOLLAR RADIO SHORT CUT 

SMASH ALL RECORDS 
Best NINE Records reported by NINE Beginners in NINE Districts (all now Licensed Operators) 

AVERAGE 37 MINUTES. 
For ONE DIME will mail Records by many Beginners in all Districts who easily became Licensed 

Operators, and to help enlighten and encourage others, have told the story of their Quick Success. 

C. K. DODGE Dept. N, Mamaroneck, N. Y. 
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PRODUCTS 

SE -AR-DE Molded 

RADIOMETER 
Build Your Own 

Single Circuit Tuner 
CATALOGUE No. 165 

Range 

$13.00 

R. MITCHELL & CO. 
255 ATLANTIC AVENUE 

180 -3100M 
300 -3280M 

BOSTON, MASS. 

W. L.DOUGL 
NAME AND PORTRAIT is the best known shoe 
Trade Mark in the world. It stands for the highest 
standard of quality, style and workmanship at the 
lowest possible cost. 
W. L. DOUGLAS shoes are actually demanded year after 
year by more people than any other shoe in the world 
BECAUSE W. L. Douglas for forty -six years has been 
niarr-ing surpassingly good shoes. The smart styles are 
the leaders everywhere. When you need shoes and are 
looking for the best shoes for your money examine W. L. 
Douglas $7.00 and $8.00 shoes. They are exceptionally 
good value for the price. Wear them and save money. 

$5.$6.$7.$8.45c$9. SHOES &WO EN 

NO MATTER WHERE YOU LIVE 
shoe dealers can supply you with W. L. Douglas shoes. If not con- 
venient to call at one of our 116 stores in the large cities, ask your 
shoe dealer for W. L. Douglas shoes. Protection against unreason- 
able profits Is guaranteed by the name and price stamped on the 
sole of every pair before the shoes leave the factory. Refuse sub- 
stitutes. The prices are the same everywhere. 
IF NOT FOR SALE IN YOUR VICINITY WRITE FOR CATALOG. 

r0 MERCHANTS: If no dealer in 
your town handles W. L. Douglas 
shoes, sprite today for exclusive 
rights to handle this quick -selling, 
quick turn -over line. 

President 
W. t. Douglas Shoe Co. 

112 Spark Street, Brockton, Mass. 

$4.50 
& $5.00 

BOYS' SHOES 

100,000 CRYSTAL FANS 
Use Foote's Triple -Test Multi- Crystals 

And they are continually breaking long distance 
records. Guaranteed QSA. (Your signals are 
strong.) Order by Mail and Learn by Experiment- 
ing. 
Triplet Galena & Pyrite with Silicon, 
Twin Galeno & Pyrite, Single Ga- 
lena, Single Pyrite. Single Silicon, 
Trlpletone Solid Gold Cat -Whisker, 
Combined value $2.90. 
All supersensitive or money bacio (or 

replacement) by return mail. 

Special Postpaid 
$2.00 

for all six 
Cash with order 

FOOTE MINERAL CO., INC., MFRS. 
107 N. 19th St., Philadelphia 

Estab. 47 Yrs. Ref. Your Banker tDUn- Rradstreet) 
Distributors Wanted. 

PAY NO EXPRESS 

MAY SLAUGHTER 
Sent postpaid anywhere upon receipt 

of money order, cash or check. 
$6.50 I /: volt detector and amplifier $5.25 

Guaranteed dry cell tubes fits any socket 
5.00 Detector tubes 3.00 
6.50 Amplifier 3.55 
8.00 Federal or Elwood Phones 5.95 
3.75 23 Plate variable condensers 1.95 
4.75 43 Plate variable condensers 2.65 
5.00 Vario Couplers or variometers 2.50 
9.00 All Wave couplers (silk wound) 6.95 

25.00 Crystal outfit complete with phones 
and aerial outfit 14.95 

1.00 Rheostats. V.T. Sockets or 3" hard 
rubber dials (all 3 for $1.35) .49 

3.50 Double slide tuning coils 1.95 
5.00 Mahogany pocket receiving outfits 1.95 
1.75 Cyclone B. Batteries 221/2 V. Vari- 

able 1.10 
4.00 Cyclone B. Batteries 45 V. Vari- 

able 2.75 
.35 Galena, grid or phone condensers .15 
.50 Pyrites or grid leak condensers .25 

4.50 Thordarson Transformers 3.65 
6 Volt guaranteed U. S. Storage.... 
Batteries (sent by express collect) 7.50 up 

Price List Free 
Old customers send for special price list of 200 

electric bargains 
Broadway Electrical Novelty House 

134 Third Ave.. Dept. 5N New York 

Radio News for May, 1923 

Kitchen, Gold, Riddle, Geology, Lucid, Hay- 
stack, Greedily, Luggage, Dying, Daylight, 
Deluge, Dingy, Lightly, Legally, Gradually, 
Cloudy, Kindling, Glide, Regally, Disgust, 
Dynasty, Dialogue, Glycerine, Cudgel, Glos- 
sary, Candidly, Ginger, Ugly, Commodity, 
Concluding. 

SENTENCE EXERCISES 
The dockyard has many hickory logs. 

A kindly looking lady had great dignity. 
Likely young yankees yesterday had a loud 
college yell. Clean your clothes at the dry 
laundry. He dangled dangerously at the 
lengthy ledge. Did dialect dialogue demand 
dictionary diet. A guilty guard guaranteed 
a grudge against them. The kangaroo 
kicked at his kennel. The clergy try to gain 
undying godly glory. Lightly yielding the 
legal council gradually concluded. A dynasty 
has a regal legacy to guard rigidly. Dingy 
daylight gradually glides into sunny glare. 
The clergyman, concluding, gently chides 
the girl. Kitchen drudgery is candidly re- 
garded as killing. The daughter asked 
daddy to get her a cloak. A lady languidly 
lingered in the garden, leisurely looking 
around. Gaily laughing generally indicates 
unalloyed good health. Greeks and Turks 
recklessly struggle to gain dominancy. Read- 
ing riddle rightly really racks our intellect 
roughly. 

m=unenunummun,,,,,,,,11,,,,,mnmunn,,,,.,,,o.,,,,,,numuumnnummummmm11nmm11nnms 

The Radio Gazette 
(Continued front page 1975) . 
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needed most, in one Flash conceived a per- 
fect, one -hundred per cent, All- American 
Stray Eliminator. In this moment of dizzy 
Inspiration it was only natural that Rollo 
dropped the Pliotron Bulb on the cement 
Floor. No part of the precious Bottle re- 
mained unbroken except the plate, and that 
was bent. The Research Engineer, seeing 
our Hero standing with a rapt look, and 
the Fragments of the late Pliotron about his 
Feet, lifted up a 2 -K.W. Motor Generator 
and crowned Rollo then and there. With 
the cracking of Rollo's Skull the Stray 
Eliminator followed its Inventor to Eternal 
Rest, and the Strays, in faithful Remem- 
brance, have continued to crackle ever since. 

RADIO GAZETTE'S HOW TO MAKE 
SERIES 

I. How to Make Vacuum Tubes. 
BUY a controlling interest in a certain 

large electrical corporation which op- 
erates a lamp factory at Harrison, 

N. J. Having the run of the lamp works, 
in two years you should be able to make 
vacuum tubes as well as anyone. 
PRIZE RADIO BULL OF THE MONTH 

EACH month we intend to offer a suitable 
prize for the most imposing Bull print- 
ed at any time past by a radio publi- 

cation. The contest is not limited to current 
issues, and large numbers of Bulls are being 
collected from back numbers of the various 
periodicals which spread light and learning 
in the ranks of the radio public. The Editor 
solicits the aid of the readers of Radio Ga- 
zette in this great enterprise, and will be 
glad to receive any Bulls to be found in the 
literature, excepting, of course, his own. 
For the current month the prize, a hand- 
some pair of custard -filled telephone re- 
ceivers, is awarded to our valued Chicago 
contemporary, Radio Topics. The prize -win- 
ning statement appears on Page 25 of the 
September, 1922 issue, and reads as follows: 

"Warm weather does cut down on the 
transmission range of a station, in fact, some 
of the large trans -Atlantic stations find it 
necessary to close down for a few months." 

This is a new one on us, although we have 
had the misfortue to be connected profes- 
sionally with trans -Atlantic communication 

www.americanradiohistory.com

www.americanradiohistory.com


g111,,,,,1,,,,ll ,, I II III :,0111eIMIIMMI111,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Radio Condensers 
i 
i (Continued from paye 1967) 
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Radio News for May, 1923 

for five years of our radio career. We call 
for the names of these collapsible stations. 
We want to go there and get a job. During 
July and August playing tennis has always 
appealed to us more than work. Where we 
are now, if we shut down for a few hours, 
let alone months, the head office calls up and 
threatens to fire the whole staff. 

should be built of sections in series and 
in parallel. When using oil variable con- 
densers, the chief precaution to observe 
is that the oil is a good grade of mineral 
oil with no particles of grit in it. 

fig.1 

q° 60° /20° /800 

Capacity Curve of Semi- Circular Plate Condenser. 

Receiving condensers do not withstand 
any voltages to talk of, nevertheless, they 
must be just as good as transmitting 
condensers, since the received energy is 
so small and every bit of energy lost in 
the condenser means so much weaker 
signal. Air and mica are the chief dielec- 
trics used in receiving condensers. Paper 
and paraflìned paper are frequently used 
for the cheaper types of equipment. The 
chief source of losses in air condensers 
is that in the dielectric. The dielectric 
losses are not confined to the dielectric 
itself between the plates of the condenser, 
but also to the dielectrics and insulating 
material in any part of the electric field 
of the condenser. Thus insulating bush- 
ings, end plates, supporting posts are 
dielectrics, and unless these are of the 
very best the losses in them will be con- 
siderable. 

0° 60° l20° /80° 

Wave- Length Curve of Semi -Circular Plate 
Condenser. 

The variable air condenser most com- 
monly used consists of the usual type of 
semi -circular- plates, half of which are 
fixed and the other half movable, these 
plates interleaving. Maximum capacity is 
obtained when they are completely inter- 
leaved, minimum when they are not at all 
interleaved, and intermediate values in 
between. Such condensers are rated by 
their maximum capacities, as 0.0005 micro - 
farads. The semi -circular plate condenser 
gives a straight line variation of capacity 
as shown in Fig. 1, and when used in 
conjunction with an inductance coil to 
make a wave meter it gives a wave -length 
curve as in Fig. 2. From this curve we 
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ONNEGTIGUT 
RADIO 

The Secret of Its Efficiency 
It is a well -known fact that losses in radio condensers take place in 

the solid insulating material used in their cunstructioh. 

And it is equally true that a condenser increases in efficiency of signal 

reproduction as its losses decrease. 

The CONNECTICUT Variable Condenser not only employs the two best 

insulating materials known -mica and hard rubber -but the smallest 

possible amount of each. This, then, is the reason for its extremely low 

resistance -0.2 ohm -as well also the secret of its high efficiency at 

short wave lengths. 
Panel type, J -1U8, $5.50 

Finer adjustments 

Better selectivity 

Greater signal strength 

Portable type, J-107, $6.50 

Simple and dependable 

Just what the 

symbol implies 

Descriptive bulletin 100 -D upon request 

RADIO DIVISION 

CONNECTICUT &ELÉ C RrIC 
MERIDEN 

COMPANY 
CONNECTICIDT 

DUCK v Radio Pioneer 
Announces Startling Reductions 

The Leading Line Since 1909 

At Prices to You Less Than Dealers' Cost 

FREEIllustrated pamphlet comprising sixty-two 
Duck radio instruments and sets with reduc- 

tions a.erabing :;O% mailed on request. Send postal today. 
Any old time radio amateur will tell you who we are and our 
reputation. Only a few years ago almost one-third of the radio 
instruments sold at retail, exclusive or sales in only a hall dozen 
large cities. were sold by Duck. 

A Few of the Many Duck Products at Startling Prices: 
Rheostat, 70e; Bakelite Moulded Positive contact, 7Oc: Bakelite 
Moulded dial, 55e; superselective moulded variometer, $4.e5, 
worth $8.00; radio frequency potentiometer, $1.15; solid ma- 
hogany form varionteter, $3.60; 43 -plate panel -type variable 
condenser, pigtail connection, $3.15; detector panel, $5.25; re- 
ceiving set, mahogany cabinet, detector and two stages of audio 
frequency. $59.50; radio frequency receiving set with one -step 
radio and detector. $29.75. 

Send 25 Cents in coin or money order for our big 296 
pp. combined Radio Catalog and Text 

Book. Ror radio information and hoof: -ups it is worth many 
times the retainer asked. 

THE WILLIAM B. DUCK COMPANY 
231 -233 Superior St., Toledo, Ohio 

DUCK'S NEW VARIABLE 
PANEL TYPE CONDENSER 

acclaimed by all that have seen it to be the 
peer of any on the market. Pigtail connec- 
tions, i. e., no sliding contacts. Base and 
top moulded bahelite. Aluminum separators, 
i. e., even spacing and simple means of ad- 
justing plates. Mounting screws furnished. 
Concealed by dial. Brass bearings; 14" shaft. 
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DO YOU? 
Do you want to save 20 to 40 per cent on all 

your purchases of standard radio apparatus? 
Do you want the personal advice and counsel of the greatest radio authorities in the country in solving your problems? 

Do you want to receive free of charge a quarterly publication giving you a digest of the latest findings of radio science, telling you how to construct and operate both simple and advanced radio receivers and transmitters, together with a fund of other useful information. 

Of Course You Do! 
Then send us a post -card immediately, asking for Booklet RS, describing our Co- operative Service Plan. 

1 e Sabin Gun,1iitr. 
Co- operative Service Bureau 

256 WEST 34th STREET 
New York City 

BROOKS 
VARIABLE 

CONDENSER 
Two Ribbons furnished 
Easily interchangeable 

(Max. .0005-Min. .00001) 
(Max..001- Min..00001) 

Adaptable to all receiving circuits. 
Shorting of plates eliminated. 
Nicety of adjustment. 
Straight line capacity curve. 
Low internal resistance. 
Loud Signals. 

Jobbers Wanted: 

Write for prices and discounts. 

Retail Price, $4.75 each 
Complete with dial. 

Manufactured by 

Metric Metal Works 
of 

American Meter Co., Inc. 
ERIE, PA. 

PATENTS 
C. L. PARKER 
Formerly Member 
Examining Corps, 
U. S. PatentOffice. 
PATENT- LAWYER 

McGill Bldg., Wash., D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, "Protecting, Exploiting and Selling Inventions," sent upon request. 

PATENTS 
Procured. Send sketch or model today for exam- ination, prompt report and advice. No charge for preliminary advice. Write for free Booklet and blank form on which to disclose your idea. Highest references. Clarence A. O'Brien, Regis- tered Patent Lawyer, 1051 Southern Building, Washington, D. C. 

Radio NCR's for May. 1923 

learn that for small increases in capacity 
at the lower end of the scale there are 
large increases of wave -length, while at 
the upper end of the scale small increases 
in capacity give smaller increases in 
wave- length. Thus the wave -length scale 
is crowded at the lower end, open at the 
upper end, and non -uniform throughout 
the length of the scale. This results in 
inaccuracies when used in a wave meter. 

In order to secure a uniform wave- length scale, and hence greater accuracy 
in w-- -e meter measurements, it becomes 
necessary to use another type of con- denser with specially shaped rotor plates. 
This is shown in Fig. 3. This is the so- called wavemeter type of condenser em- ploying semi -circular stator plates, but specially formed rotor plates, with shaft eccentrically located. This particular 
type of condenser does not give a straight 

Specially Shaped Plates for Wavemeter Condenser. 

line capacity curve, but in conjunction 
with an inductance coil does give a 
straight line wave -length curve as in Fig. 
4. This shows that the scale is uniform, 
and not crowded at any part, hence accu- 
racy in measurement can be secured. 

The prospective purchaser of variable 
condensers would do well to examine 
the condenser carefully and see that it 
meets with most of the following require- 
ments. In the first place, if a receiving 
condenser is desired, the semi -circular 
type is preferable. If, however, the con- 
denser is desired solely for wave meter 
use the special shaped plate condenser 
above mentioned should by all means be 
used. The amateur might just as well 
become educated to the use of the proper 
instruments for each purpose in hand. 
The first requisite in construction is rig- 

fg. 4 

60° 120° /80° 

Wave- Length Curve for Special Shaped Wave - 
meter Condenser. 

idity. All parts should be securely fas- 
tened so that motion of plates will pro- 
duce no loosening of parts. Some manu- facturers today are so intent upon turn- ing out as much junk at as cheap a price 
as possible that their manufacturing and 
assembling methods are not the most 
commendable and disgraceful rickety af- 
fairs are to be seen all over. If loosening 
of parts occurs there will be a variation 
of capacity of the condenser. The parts 
used in the assembly should be substan- 
tial. It is preferable not to buy a con- 
denser with stops, as when the rotor 
plates strike against the stops jarring is 
produced which ultimately may result in 
loosening of nuts and hence altering tbr. 
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spacing of plates and capacity. Plates 
used in the construction of the condenser 
should be stocky and not too thin, and 
should be level and not warped. Other- 
wise one plate which is warped may just 
strike its neighbor and produce a short 
circuit. Likewise the spacer washers 
Should be examined to see that they are 
uniform. The spacing between rotor and 
stator plates is small enough as it is and 
any variation in washer thickness may 
result in stator touching rotor and hence 
producing short circuit. End plates 
should be of the very best insulating 
material, rigid and stocky, and not 
warped. For a warped end plate will also 
produce short circuit, since the stator 
plates are attached to it. Turn the knob 
on the condenser and listen carefully to 
hear whether there is any scraping or 
brushing of plates. A short or touching 
of plates is easily detected that way. 
Note whether the movements of the rotor 
dilates are jumpy or smooth and regular, 
and avoid those condensers whose move- 
ments are jumpy. The smooth motion of 
the condenser permits you to tune better 
since you can cover the entire range of 
capacity by turning the knob. The jump- 
ing or hopping motion does not permit 
of good tuning, for when you turn your 
knob the ,_ lates jump over a large angle, 
clue to poot mechanical design. There 
are loads of such condensers on the mar- 
ket. Be sure that the condenser has lugs 
attached for soldering your leads to it. 
Pick the condenser which has a minimum 
of insulating material in its construction. 
This material should be hard rubber or 
bakelite. Fibre or composition end plates 
should always be avoided. Avoid. if pos- 
sible, the choice of a condenser which has 
insulating material for bearings. Such a 
bearing is likely to wear with time, result- 
ing in displacing the shaft holding the 
rotor plates and hence resulting in alter- 
ing the capacity, and loosening the shaft 
in bearings. These are the chief things 
to look after when buying a condenser 
and are worth while looking after. 

Correspondence from 
Readers 

(Continued from pa 1972) 

several well -known makes of different val- 
ues, and I had a Ford ignition coil nearby 
and just hooked the secondary up to see 
what would happen. Result, spark signals 
five times louder and C. W. amateurs from 
U. S. A.! The modulation of WOO is 
absolutely perfect here on a 20' indoor 
aerial. I am really very much surprised 
at getting telephony here at all. There is 
a big naval station here, BGL. and the 
operators would not and could not believe 
that I could hear telephony on a 20' aerial 
and one tube. 

I can hear the carrier -wave without an 
aerial very distinctly. My present bugbear 
is atmospherics. These are very bad here. 
But being able to listen to perfectly good 
music and lectures in the South American 
bush beats anything I have heard. It amuses 
me intensely to read the correspondence 
from some amateurs. They are about 500 
miles from a broadcasting station and with 
five stages H. F. they thing that it is 
remarkable to hear music! I am the only 
amateur in this colony and enjoy immunity 
from regeneration, thank goodness. J 
should be extremely obliged if you could 
in some way or another let WOO know of 
this record reception. At least, I think it 
is a record of a kind. It certainly is not 
a freak because I hear it every night. My 
reason for using an indoor aerial is to cut 
out static. H. E. J. SMITH, Lieut. 

Georgetown, British Guiana. 
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PACENT 
VARIABLE 
CONDENSER 
is thoroughly a quality prod- 
uct. The best material ob- 
tainable has been chosen for 
every part. Its design was 
produced by expert radio en- 
gineers a n d executed b y 
skilled, reliable workmen. 

The Condenser heads are of 
pure Condensite ; the plates 
of extra heavy (.025 ") alumi- 
num. 

Instead of ordinary washer 
spacers, the plates themselves 
are drawn or pressed into an 
integral spacer, made pre- 
cisely accurate - insuring 
sturdiness o f construction 
and low electrical resistance. 
Perfect bearings g i v e the 

TYPES AND PRICES OF 
PACENT CONDENSERS 

Cat. No. 200 -Type E -43 Plate $4.75 

Cat. No. 200 -Type D -21 Plate 4.00 

Cat. No. 200 -Type C -11 Plate 3.50 

Cat. No. 200 -Type B -*5 Plate 3.25 

Cat. No. 200 -Type A- 3 Plate 3.00 

'Especially designed for modern 
regenerative sets. 

condenser a smooth rotary 
motion which makes tuning 
a pleasure. 

For quality appearance, pre- 
cise operation and long, effi- 
cient service it pays to buy a 
Pacent Condenser. 

Don't Improvise "PACENTIZE" 

Write for Descriptive Bulletin RN -5 

PACENT ELECTRIC COMPANY 
INCORPORATED 

Executive Offices: 22 Park Place, New York, N. Y. 

SALES OFFICES 
Chicago 
Philadelphia 
San Francisco 

Washington, D. C 

Minneapolis 
St. Louis 

Canadian e n d British Licensees: 
Colonial Radio, Ltd., Hamilton, Can. 

Members, Radio Section, Associ- 
ated Mfrs, of Electrical Supplies 

YOU WANT SOMETHING 
bitt don't know where to buy it. 

YOU WANT TO MAKE A GIFT 
of something unusual and attractive and don't 

know where to obtain it. 

OUR BUSINESS is to SERVE YOU 
in either case -whether it be for yourself or 
others -a Radio apparatus or a box of candy. 

We keep in touch with and receive circulars 
from manufacturers and retailers throughout 
the United States, who handle the new and 
unique as well as standard established products. 

No charge for our service 

SERVICE EXCHANGE 
AMSTERDAM - - OHIO 

"The Radio City" 

Those Broken and 
Burned -Out 

VACUUM 
TUBES 
Can Be 

Repaired 
and Guaranteed Too! 

If your dealer does not 
know. send direct to us. 
WDII not accepted for repairs 

Harvard Radio 
Laboratories 

P. 0. Box 1781 

BOSTON, MASS. 9 
Tubes returned P.P., C.O.D. 
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The Complete Book of $(100 All Radio Information 

PRICE POSTPAID 
PRACTICAL ELECTRICS COMPANY 

RADIO FOR ALL 
By H. GERNSBACK 

Editor "Radio News, "Science and 
Invention" and "Practical Electrics" 

With over 130 illustrations and diagrams, and 12 
photographs, 300 pages, siwe 8r /q" ,v 5T/2". 

What the novice in radio needs is a book in which he can get all the information necessary for him to understand radio telephony and telegraphy, to make or buy a receiving set suitable to his means, to know how to operate his set, and after he has an understanding of the radio art, information that will enable him to advance and get the most out of his outfit. All this must ordinarily be dug out of text -books, pamphlets and government publications, but the aim of' this book is to have all the data and information that the beginner will need from the time that he takes up radio. It is a permanent, comprehensive reference book for the dyed -in- the -wool dabbler in Radio. 

What the Book Is. 
A combination of a radio course for the novice in radio telegraphy and telephony with ence book for the more experienced amateur. Half a dozen books in one. 

For the Beginner. 
The theory of radio carefully explained with drawings. Description of and instruction for operating instruments of receiving and sending Bets, picture diagrams of the wiring of the apparatus. 
How to make your own receiving set, costing from $3.00 to $50.00. Bow to read diagrams; for every picture diagram there is a corresponding technical using the symbols instead of drawings. 
How to tune sharply and eliminate interference from other stations. now to protect your set from lightning and the laws regarding installation, Explanation of time and weather signals. 

a refer - 

with all 

diagram 

For the More Experienced Amateur. 
How to make a practical vacuum tube detector, two stage amplifier set costing less than $50.00, that will work. 
now the radio compass works. 
All about underground aerials, loop aerials and directional aerials. Formulae for finding wave length; miscellaneous formulae for finding capacity of condenser and other instruments. Tables of wire resistances, wave lengths and their corresponding frequencies, approximate wave lengths for different aerials, tuning coil data, and muck more invaluable in- formation. 

Special Features. 
Lists of all the broadcasting stations in the United States and Canada for concerts, time signals, weather reports, press, stock market reports, eto., with their call, wave length and time of sending. 
Detailed description of Washington weather signals and their translation. Description of a modem broadcasting station and its operation. Large map showing location of all U. S. radio telephone bivadcasting stations suitable for hanging up in radio room. 
Collection of miscellaneous radio information for the amateur, 

In Other Words. 
The information that you ordinarily have to dig out of government publications, text -books, pamphlets, etc., is handily combined in this one book. 

.. 53 PARK PLACE, NEW YORK CITY 

The RADIOGEM 
$1 

(Patents Pending) 

Receiving Set -The Simplest Radio Outfit 
Made -Yet as Practical as the Most Expensive! 

You need know absolutely nothing about wireless to operate and enjoy the RADIOGEM. It is no sturdy, no simply constructed that it is small wonder radio engineers who have tested it have pronounced the RADIOGEM a brilliant achievement. The RADIOGEM is a crystal radio receiving set for everyone at a price anyone can afford. 
Why The RADIOGEM Can Be Sold For Only $1 Here's the secret: The RADIOGEM Construction eliminates all unnecessary trimmings, cabinets and the like, which do not play any part in the operation of a set. You receive the RADIOGEM unassembled, together with a clearly written instruction book, which shows you how to quickly and easily construct the set, using only your hands and a scissor. The outfit comprises all the necessary wire, contact points, detector mineral, tube on which to wind the coil, etc., etc. The instruction book explains simply and completely the principles of radio and its graphic illustrations make the assembling of the RADIOGEM real fun. Remember the RADIOGEM is a proven, practical radio receiving set and will do anything the most expensive crystal set will do. 
The RADIOGEM is the Prize Winner of the Age 
Out of hundreds of radio models submitted recently in a great nation -wide contest, radio engineers, the judges, unanimously chose the RADIOGEM as the winner -the simplest radio -re- ceiving set made! And the RADIOGEM costs you nothing to operate; no form of local electricity is required. 

DEALERS The RADIOGEM is the wonder item of the 
radio age. It is storming the country, for the RADIOGEM'S price is so low everyone is able to buy one. Write immediately for full particulars before that shop across the street beats you to it. 

Receives 
up to 

20 Miles 

`lhe RADIOGEM 
CORPORATION 
¢2 -R HUDSON STREET 

NEW YORK CITY 

Hear the programs of the Broadcasting 
Stations on the RADIOGEM 

Without Phone 
or Aerial 
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Radio News for May, 1923 

WHY SALES FALL OFF 
EDITOR, Radio News: 

I read an editorial in your December issue 
on "Popularizing Radio" wherein the writer 
wonders concerning the reason for the de- 
cline in the popularity of radio. 

Possibly I can enlighten him : 

Recently I wrote to the radio departments 
of seven newspapers, and also to nine -af- 
ferent radio equipment houses. I am enclos- 
ing the sum total of the returns for my 
trouble. 

I stated I wanted a dependable outfit, com- 
plete, and expected to pay $250 to $400 for 
same, and yet the sum total of replies were 
a lot of wooden letters that sounded like 
talking down a rain barrel, and lists of junk 
that I am not interested in, for I wanted a 
"complete" outfit and had no desire to worry 
my brains in rigging one out. 

The average manufacturer refers you, by 
wooden letter, to the nearest agent, hand- 
ling the goods who takes as much interest in 
making a sale that will net him $100 or more 
as if it were hurting him. 

Through a correspondent of this office I 
came in contact with Mr. F. J. Lamb, of De- 
troit, and he treated my letter of inquiry to 
him with the same thought and consideration 
as if a man wrote here to inquire after Lake 
County possibilities, and therefore I have 
placed a $350 order with Mr. Lamb. 

That's one trouble with Radio -they need 
a school of salesmanship, and should not 
treat every potential customer as if he were 
a school boy writing for ten feet of wire 
or a dingbat to go on his home -made gilder - 
fluker. 

H. B. DUNCAN. 

G 

Calls Heard 
(Continued front page 1962) 

2061 

9HCF, 9HCF, 9CJC, 9BIF, 9DCR, 9DAH, 
9MAU, 9AFV, 9BC 9CR, 9CBC, 9DCA, 9BAA, 
9EDB, 9DCR, 9BCF, 9CAO. 9CZF, 9DWF, 
9BZZ, 9ZT, 9AJH, 9UU, 9BM, 9BZI, 9BZU, 
9AMI, 9CKM, 9DJB, MON, 9DYN, 9AMM. 
9BRK, 9ABL, 9CPY, 9BSZ, 9DZ0. 9CBS, 
9BTT, 911, 9BDS 9MG, 9LZ, 9DBE, 9BJR. 
9DXL, 9DKY, 9ED, 9CTE, 9CHE, 9BB1, 
9BRA, 9BIF, 9BHQ. 

RAYMOND GROEBE, ELIZABETH, N. J. 
(ONE STEP) 

C.W.-1ACD, IAGH, 1AJP, IATJ, 1AZL, 
1BKA, 1BKQ, 1BLW, 1BOP, 1BOQ, 1BOD. 
1BWJ, 1CAJ, 1CJH, 1CDO, 1CKP, 1(,OT, 1Í5F, 
1IX, 1JT, 1ON, 1XZ, 1XU, 3ANJ, 3APR, 3A(1R. 
3ARO, 3BIG 3BIJ, 3BIT, 3BLF, 3BOB, 3136E, 
3BVB, 3BVC, 3AG, 3AS, 3CC, 3KD, 3FB, 3JJ, 
31J, 30E 30T 3PZ, 3SM, 3TA 3XA, 3XM, 
3ZO, 4C, 4Clç, 4EC, 4KL, 4LJr, 4ND, 4NT, 
40I, 4YA, SEK, 5ES, 5M0, 5NK, 5XA, 5XG, 
5XK, 8AAF, 8AAP, 8ABW, 8ADZ, 8AII, 8AIM, 
BAIZ, BAKE, 8ALC, 8ALT, BASC, 8AXD, 8AZJ, 
8BAA, 8BDB, 8BEN, 8BGL, 8BJC, 8BNH. 
8BUX 8BYO, 8BXE, 8CAZ, 8CAB, 8CDD. 
8CGW, 8CHU, 85]Y, 8CKO, 8CLK, 8CPD, 
8CQH, 8CQX, 8CYO, 8CV, 8DV, 81J, 8IS, 81g, 
8RB 8SB, 8T13, 8UE, 8VY, 8WX, 8XE, 8XJ: 
8YD, 8ZZ 9AKD, 9AMM, 9AMT, 9APM, 9ASE, 
9AZA, 9AZE, 9BAK, 9BDB, 9BED, 9BFM, 
9BNV, 9BOE, 9BZN, 9CMV, 9CZL, 9DAH, 
9DKY, 9DWQ, 9DXN, 9DXT, 9DJ, 9BP, 9EC, 
9EP, 9FQ, 911, 9IK, 9KP, 9LQ, 9RC, 9VK. 

Phone- 
WFÁÁ F WFAG,A WHAS,F, WHAZ, WDAQ, 

WJAX, WLAG, WLAC, WMAB, WMAF, 
WMAQ, WNAC, WOAX, WGI, WGM, WGR, 

WLW, WOC, WRKKWS 
L 

WUB (Fort Han- 
cock), WWJ, KOP, KSD, KYW, NAH, NOF, 
1BKA, 

RALPH WILLIAMS, ST. PAUL, MINN. 
DN4, KDZO, KFAF, KLZ, WAAS, WBAP, 

VVBT, WDAT, WFAA, WGM, WGR, WGY, 

WPA,hWSZ áI KHJ, pW' WOAI, WOR, 

A. B. BUTTERS, LOS ANGELES, CAL. 
KFAF, KZN, KDPT, KUO, WDAP, KFC, 

KEDA, WLAV, KFAD, KFAY, WBAP, KLZ, 
KGN, KGW. 

Canadian-CFCN. 
JOHN GOULD, JR., HASTINGS, MICH. 
Í{DKA, KOP, K, D, KYW, WBAP, WCAE, 

WCX, WAEF, WEAY, WGAS, WGM, WGY, 

WLF. HS WLW, WMAC, WMA'Q, WOC, LF W011, 
WSB, WWJ. 

3 -Step Radio Frequency 
Amplifier Detector Set 

Price Without 
Accessories 110'00 

Its Marvelous SensitIVity 
is Amazing the Entire Radio World 

The WARE AD2 Receiver operates 
with any properly made loop intended 
for the broadcasting wave lengths. 

It receives local stations in any loca- 
tion, including steel buildings. In un- 
shielded locations during fall, winter and 
spring, it brings in programs from 1000 
to 3000 miles on small ind-oor loop. 

It eliminates interference (static, in- 

duction and interfering radio stations) 
to an extent that will prove a revelation. 

It reproduces the broadcasted pro- 
grams with absolutely perfect tone 
quality. 

It requires no other knowledge to hook 
up and operate than is contained in the 
printed instructions which come with 
each set. 

Ask Your Dealer -or Send for Descriptive Folder 

Ask your dealer or send direct for descriptive folder. If 

we are not represented in your territory, order direct from 

factory. Distributors and Dealers write for proposition. 

WARE 1tADIO CORP!K 
160-161 DUANE ST. NEW YORK, N Y. 

IMPROVE YOUR SET! 

Actual Sise 

Replace your present in- 
efficient binding posts with 
our new brass nickel - 
plated large type. They 
will give you more posi- 
tive contact and will in- 
crease the strength of sig- 
nals and sounds. 

12 
tente 
each 
postpaid 

Dealers write for 
quantity discounts 

Black Cross Metal Works 

275 52nd Nt., Brooklyn, N. 1. 

RADIO GOODS 
AT BARGAIN PRICES 

$6.50 1!ßz V. Detector or Amplifier tube, (fits 
standard sockets) guaranteed $5.25 

$5.00 6 V. Guaranteed Detector Tubes 3.00 
$6.50 6 V. Guaranteed Amplifier Tubs 3.50 
$5.00 Acme Radio or Audio Transformers 4.25 
$4.50 Thordarson Audio Transformers 3.59 
$1.75 Cyclone Variable B Batteries 1.00 
$4.00 23 Plate Vernier Var. Condenser with dial 2.85 
$5.00 43 Plate Vernier Var. Condenser with dial 3.39 
$8.00 2200 Ohm Federal Phones, complete 5.95 
$8.00 

h rtlete. 3000 
O0 Ohm Gilbert Phones. mplee 3.95 

Numerous other bargains in our FREE PRICE LIST 
sent upon request. Goods shipped Postpaid promptly 
upon receipt of remittance. 

ALL MERCHANDISE GUARANTEED 

Bergen Radio Supply Co. 
Mail Order Department 

606 Bergen Ave., NA.o Ynrl, ('.ity 

www.americanradiohistory.com

www.americanradiohistory.com


2062 Radio News for May, 1923 t 1,s Mpg4CUJI gigf9 Av/ J0. /JlL(NggAll vJag,/,p,MOIIA/ tUJ11JMI0.gIkefj O,JIX41 p//NStalJMotor tipIp YJLVIlVJVt/mtVJl,AAsUJ!UJWgtie i : stagi! 1_tß 

OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these columns. 
Classified advertising rate fifteen 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. 
Objectionable or misleading advertisements not accepted. Advrtisements for the July issue must reach us not later than May 1st. 

THE CIRCULATION OF RADIO NEWS IS OVER 228,000 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 

iriYA A11YYbYt1YA1 14117 / lfYA1lYtifYr1IY1tY1fr f/ Alf/ Alf /CirriRYA1frvirYA1f1 V1fYYlf/ 11!/ 1f/ 1tY111Y Y!fri`AfY7tYv1rritaWirYYff/ Alf/ 11/í1fY1f/7tY1f/1f/A rscrtswre rio i 
Agents Wanted 

Big Money and fast sales. Every owner buys gold initials 
for his auto. You charge $1.50; make 01.35. Ten orders 
dally easy. Write for particulars and free samples. Amer- 
ican Monogram Co. Dept. 133. East Orange, N. J. 

Ambitious men. write today for attractive proposition, 
selling subscriptions to America's most popular automobile 
and sportsman's magazines. Quick Sales. Big profita. 
Pleasant work. Digest Pub. Co., 9528 Butler Bldg., Cin- 
cinnati. 

Amateur Agents Wanted in every city and town to 
Nell radio apparatus. A few stocking agencies still open. 
Delfelco, 12 Meeting Street, Pawtucket, lt. I. 

We Wish Representatives in every community to secure 
subscriptions for Radio News, Science and Invention. and 
Practical Electrles. This is wonderful opportunity for 
Amateur Radin Enthusiasts to make big money quickly. 
%rite Experimenter Publishing Co., Inc., 53 Park Place, 

New York City. 

We want Salesmen and Agents, either whole or side line, 
to sell our low priced radio banks to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers. 
233 Fulton Street, New York City. 

Earn big money fast applying gold initials to autos. 
Every owner buys -$1.35 profit on $1.50 sale -particulars 
and samples free. Write quick. Litllogram Co., Dept. 32, 
East Oronge, N. J. 

Amateur Agents wanted in every city and town to sell the 
Rodiosrope -Une wonder crystal set. Write for information - 
The Radioscope Mfg. Co., 128 No. Main, Providence, R. I. 

Agents Wanted in every city and torn to sell standard 
radin apparatus. Attractive discounts given. If inter- 
ested, write us at once stating age and radio experience. 
Wilmington Electrical Specialty Co., Ire., 912 Orange St, 
Wilmington, Delaware. 

Free Book Start little Mail Order business. Houe em- 
ployment evenings. Pier, Dept. 191 -A, 74 Cortland St., 
N. Y. 

661111 tuunuuunnnunununununuuunnnnnnunuuum10mnnnnnnnnnnnu101111111111111111unn,,,,r 

.American Made Toys 
Manufacturers on Large Scale, also homeworkers, wanted 

to manufacture Metal Toys and Novelties. Millions needed 
of Barking Dogs, Wag Tail Pups, Wild Animals, Auto- 
mobiles. Indians, Cowboys, Baseball Players, Cannons, Toy 
Soldiers, Crowing Roosters, Statues of Liberty, Miniature 
castings of Capitol. Bathing Girl Souvenirs and others. 
'Unlimited possibilities. Guaranteed Casting forms fur- 
nished manufacturers at cost price from $5.00 up, with 
complete outfit. No experience or tools necessary. Thou- 
sands made complete per hour. We buy goods all year 
and pay high prices for finished goods. ('ash on deliv- 
ery. Contract orders placed with manufacturers. Catalog 
and information free. Correspondence invited only if you 
mean business. Metal Cast Products Co., 1696 Boston 
Road. New York. 
0n10110uun,u,r,,,,,,,11010100m1111uuunnuu,mm,munm,auunnnnnuuuunnnnnlumnu1111111m, 

Art 
Color Mixing Guide -300n colors and hues, $1.1011. Worth 

$1110.00. King (Colorist, 1125 W. 27th, Indianapolis, Ioll. 

Automobiles 
Automobile owners, garagemen. mechanics, send today for 

free copy America's most popular motor magazine. Con- 
tains helpful articles on over -hauling. repairing, ignition, 
carburetors, batteries. etc. Automobile Digest. 528 Butler Bldg., Cincinnati. 
mmu nanununmmmmssumnitm. mlmmmnnnimlmnnlnmunnnlunnnnulmmnnuuun ,1111mn1111, 

Batteries 
Make your own 2, 4 or 0 volt storage batteries at cost of 

50e to 1.00. 2 V. battery works 1',4 V. vacuum tube very 
efficiently. Complete instructions 25e. Radio Experimenter 
Shop, 206 Logan St. Waseca, Minn. 

mnnnnnnnnnunumm UM00llmuni, nuuumlninnnounnlnm ,rmmn11m10umnu,r,,,,mn10,m,. 

Books 
Electricians' Examination honk of questions and answers with diagrams. symbols, tables, notes and formulas. for preparation for licenses $1.25. Aaron Shapiro, -296 Broad - way, Nesv York. 

"Lights, Colors, Tones and Nature's Finer Forces ". includ- ing Vibration, covering Electromagnetones ; Odle auras 
Radio; Coidlights; Inventions; Marvelous Opportunities. Illustrate); 250 pages, $2.00. Table contents free. Ste- 
vens Publishers, 242 Powell, San Francisco. Calif. 

Radio Log Book. 125 pages. Designed by practical radio operators. 50e postpaid. Sample pages free. Radio Print- ing Co., Ware, Mass. 
moue nunhrmtliilimnmhrrnrmmlmmrununrm. non ,nmmmmnmu,mmmenormuunnmm.,o, 

Chemistry 
Learn Chemistry at Home -Dr. T. O'Conor Sloane, noted 

educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take poalUon 
as chemist. See our full page ad on page 1925 of this fuse. Chemical Institute of New York, 190 Liberty Street, 
New York City. 

Business Opportunities 
Become a Landscape Architect Dignified, Exclusive 

Profession. Little competition. $5,000.00 to $10,000.00 
income for experts. Easy by our method. Begin earning 
3 weeks after you enroll. Write today. American Land- 
scape School, IIR, Newark, N. Y. 

Sell us your spare time. You can earn Fifteen to Fifty 
dollars weekly writing showeards at home. No canvassing 
pleasant profitable profession easily. quickly learned by our 
simple graphic block system, artistic ability unnecessary. 
we instruct you and supply work. Wilson Methods, Limi- 
ted, Dept J, Toronto, Canada. 

Correspondence Courses 
Used Correspondence Courses Bought and Sold. Our plan will save you money. Educational Bureau, 1934 Collins, 

S. Pl, Grand Rapids, Michigan. 

Dollars Saved -Used correspondence courses of all kinds 
sold, rented and exchanged. List free. (Courses bought) 
Lee Mountain, Pisgah, Alabama. 

111,,,,,,1nu,,,111,1110 1r11,111rn1,:nn11111n11n111111111111111111,11on1n,n,,mnnnnm,m1n111m1111n1111101110u 

Electric Supplies and Appliances 
Electric Tattooing Outfits. Illustrated Catalogue. 10e. 

Waters 511g.. 1050 Randolph, Detroit. 
smmmrmmni10uum,mum.mn10mrn 

Exchange 
Sell : Kilowatt spark transmitter, $50. J. Burke, Gelded 

Street, Valley Falls, R. I. 
23 Plate Condenser, Condcusite lords $1.25, two for $2.00. 

43 Plate $2.100, two for $3.110. . inch dial 15c. Gravenstede, 
81 Hancock Ave., .Jersey City, N. J. 

Receiver. detector, and two step amplifier $65.00. Globe 
Radio, 402 E. 118th St. New York. 

Omn [graph dials -continental -sets of five $1.40 postpaid. 
I Irrsec, Bin 1 inglm4 Ontario. 

Edison Elements for Storage B Batteries. Six to ten 
rents per pair postpaid. (Depending solely on size of 
order). I handle strictly first grade elements only. A. J. 
Hanks, 608 Montgomery Street, Jersey City, N. J. 

Amateur Agents wanted in every city and town to sell 
radio apparatus. A few stocking agencies still open. 
Delfelco, 12 Sleeting Street, Pawtucket, R. I. 

For Sale: Paragon R. A. 10 receiver, and detector and 
two step, lieu, $110. Philip Cobleutz, Middhelnen, aid. 

Bargain -10 watt CW and fore set complete ready to tose. 
Earl Lewis, Moberly, Mo. 

Duck's Navy Tube Loose Coupler. M. Robert Mitchell, 
15:: Pearl St., Jackson, Ohio. 

One Step Amplifiers. six dollars. James Rich, Hobart, 
New York. 

For Sale. Omnicraph, large, $8.00. Tbeophil ltebg, Centerville Sta., Ill. 

$10,000 for an idea. League of American Inventors. RI. 
Wash Mg ton, D. C. 

Bargain: New Amrad tuner. detector and two stage am- 
Plifier, $110.00. Walter Lemke, Grand Rapids, Mich. 
110111 10r11on1ma10, mrr10110,1111111111111111111111U10u00010unum nmlmmmm101mm,1,o11,1,,,10n111 

Ford Owners 
Sport Cars. fast, saucy, hug the turns and stick to the 

road -make you glad you're a Ford owner. Can easily be 
built by aid of life -size "Red- t -Kut" patterns and picture 
instructions. The "l'al" system delivered complete with 
pressed metal streamline tail for $6.40. Garage men make 
big money building them. Send 5 -cent coin for prospectus 
on making sport cars- "Jifdy" 'rope and "Gramm" Wind- 
shields, Kuempel Co., 317 Kuempel Bldg., Guttenberg, 
lotva. 
lonraommrmmamnah10ni, mmmlsnni r,,,, lmn mmuuu 111um111111111n11rn1nmmu111111111111m1 ,111 

For Inventors 
Unpatented ideas can be sold. I tell you how and help 

you make the sale. Particulars free. Write W. A. Greene, 
106 The Atlantic, Washington, D. C. 

For Men 
Homespun Tobacco. Chewing 5 pounds $1.75; 10 pounds 

$.3.00; 20 pounds $5.25. Smoking, 5 pounds $1.25; 10 
Pounds, $2.00; 20 pounds, $3.50. Send no money, pay when 
received. Cooperative Tobacco Growers, Paducah. Kentucky. 
,, mixonat.crittimmtmultuttimuletittuttootommittoti llllllllllllll 1mu11anmlmuuu1111 

Health 
Piles can be cured. Relief guaranteed or money refunded. 

One application usually sufficient By mall $1. Quaker 
Remedies Co., Stratford, Conn. 

Diseases and Their Innate Healer. Book 50c. Arthur 
Stevens, Wauseon, Ohio. 

Tobacco or Snuff Habit Cured or no pay; $1 if cured. 
Remedy sent on trial. Superba Co.. S.B.. Baltimora. Md. 

Help Wanted 
Get posted. Good prices paid for butterflies, insects. See Sinclair display advertisement, page 20.18. 

We want Salesmen and Agents, either whole or side line. 
to sell our lore priced radio books to the trade. Excellent proposition for live wires. The E. I. Company, Publishers, 
233 Fulton Street, New York City. 

Detectives Needed Everywhere. Work home or travel. Experience unnecessary. Write, American Detective Sys- tem, 1968 Broadway, N. Y. 

Be a Mirror Expert. $3 -$10 a day; spare time home at first; no capital ; we train, start you making and silver- ing mirrors. French method. Free prospectus. W. B. Derr, Pres., 26 McKinley St., Baldwin, N. Y. 

All men, women. boys. girls, 17 to 60, willing to accept 
Government Positions. $117 -$190, traveling or stationary. write, Mr. Ozment, 251, St. Louis, immediately. 

Earn $25 Weekly, spare time, writing for newspapers 
magazines. Experience unnecessary; details free. Presa Syndicate, 5665, St. Louis. Mo. 

Wanted -Radio Engineer to travel extensively. Must he 
capable of highest type of sales and servire work In demon - strating and intraluring line of patented radio equipment for well known manufacturer of thirty ,years' standing. Write 
stating experience. education, age and salary desired, Box Ill), Radio Noss. 
loan lnmnnnmlm1, nnmmm, n1mmnrm ,mnvnrm,mrs.n1.01.0nrmnn.nn,nn1 
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Insects Wanted 
Get posted for Spring -Good prices paid for butterflies, 

insects. See Sinclair display advertisement, page 2018. 

n,r,mnnnrmmmm,nnmmrmmmmnrmrrmmmm,nrmrmmmmmr.r.rmmm,mnnn nine. 

Instruction 
Used Correspondence Courses only one quarter original 

price. Free bargain price list 1000 courses. Courses bought. Students' Exchange, 45 West 92d St. Net, York. 

Learn Chemistry at Home-Dr. T. O'Conor Sloane, 
noted educator and scientific authority. will teach you. Our home study correspondence course fits you to take 
a position as chemist. See our full page ad on page 1925 
of this issue. Chemical Institute of New York, 190 Liberty 
Street, New Ynrk City. 

Mouth-Organ Instructor, 25c. Play in one hour. Ellin 
Co., Bowling Green, Ohio. 
,m,mrnnmmmmmmn1n1m1mumr1m11mmml..mmemmrmmmmnlm10n 

Languages 
WorldRomic System. Masterkey to All Languages. 

Primers, 23 languages. $1.91 each language: Arabic. 
Bohemian, Bulgarian, Cantonese. Chindau, Dapish. Dutch. English, Scotch English, French, Lerman, Hungarian, Ital- ian. Japanese. Latin, Paniabi, Polish. Portuguese. Ruman- ian. Russian. Secbuana, Spanish. Swedish. Pronunciation 
Tables, 94 languages 30c earn language. Languages Pub- lishing Co., 8 West 40th Street, New York. 

Mail Order Business 
Advertise. Newspapers, magazines. List on request Pennell Company, Covington, Kentucky. 

u1u11nu11mnu1nn1mm1111mm1m,m111,1m111111r1110mum1mm111mmmun rm,mmmn 

Miscellaneous 
Get nested. Gond prices paid for butterflies, insects. See Sinclair display advertisement. page 2018. 

Send as your Metal Work. We are equipped to do 
metal stamping power press work. soldering and plating. 
etc. Estimates furnished. T. E. Bennett Co., 7 Beverly 
Street. Providence, R. I. 

Mechanical and Patent Office Drawings, tracings, designs, 
and charts made from rough sketches by experienced drafts- 
men. Prompt Service. H. A. La Clair 108 Tenn Ave., 
Washington, D. C. 

Learn to Fly! and get into the world's newest Great In- 
dustry. We will teach you. Write for interesting booklet 
Varney Aircraft Co., Peoria. Ill. 
nuummmmmrnuuaunnuuunuuuu,rrr10ununmm11nunu MUM nu10um,1u1111,,,,1m,n,,,rmmnr 

Motorcycles-Bicycles 
For Sale -Harley-Davidson, Fully Equipped $00.00. 

Ilarold Lambent, Havcrstraty, N. Y. 

Don't buy a Bicycle Motor Attachment until you got 
our catalog and prices. Shaw Mfg, Co., Dept. 6, Gales- 
burg, Kansas. 

Motorcycles for sale. F. N. Grasberger, Bumpass, Va. 
.1r,r,n,llrx umnnnmmmmttnnl, nnmmnnnmmatimmmulnnmmrmnmmlun Him umlrn moo 

News Correspondents 
Earn $25 Weekly, spare time, writing for newspapers, 

magazines. Experience unnecessary; details free. Press 
Syndicate, 566, St. Louis, Mo. 

www.americanradiohistory.com

www.americanradiohistory.com


1qí 

sto 

° 

Radio ts 
S 
and 

es 
StxPptl tAd' 

°ad 

pUn°om0`"-tsD 
\ tyittta\ 

15c 
°en1 9 

..... C 
teV Co t \. 

Ctyec\s\t1 5 cnnm \ps+an¿ R' tn mo,\tl 
90 

At¿ap 

so++OC 

a+n 
rD 
bti 

1ow Vety g1p°ordet. Rost°n. d Ca/ 
l;t <\eeli 

et°ntnteF. asa' pt 
e 

Col+tose. M,,, 

t 8 +.Dm T¢ e 

\atR \ui N. ,o, tt 
cA" át ls,,,^""" + pa a°C` Star, 

toe 
odd 10 as- 

615 
end poste.. 
Get 
e$oy 

ÿè 

ao,,60" 

nt e 

pttaYneys 

patent 

Co\ootea +v 

e:3;;;,6 

t. \ . 
tn0,s °tR\t ÿst" 

m ptt 

toa 
otee pta 

\e és 
C 

K\1' to ,. 

w° 
e;nd 

tNt`i1° po[ nptttNotditi 
sn aa tes t o0 patt. g 

d s 9 
men $í+t0 N° GteseetO 181q e 

-4pOsDbt ett0tss+ettoA' e b+tboa tndtsn 
ated ,çe\eg of °D bio es \ esV tala 

sN est need pe st expene9ebp0l y s\4 oo 

Q14gtetpot;lt0 A+a\oa gtt°°t' n 
9átan sl,t 

tap 
q \ 

Óá 
\jety ne °Éátg+`ác 

ot to 
y"p. 

tote' aisbatecs+0,an an°A,aentodettodtl 

l+a0n 1°Oniidnpe é tOt pdnesdt°Kt e °M1 ta\CtOt 
¡Detttel i+ttnl campt s 

Sed sg8+' 
3 

oA 
Aentte\\ 

e R+°tbtén t't A°tte pre \i á;0s3 S ndtelLB` tKRd' l- 
t 

yon 
m° 

1ttpe 
0 lb 

tog 
Des 

Y 

ys 

t+°n;t s,slss atA Oeet ln: 90e 
elc ov°ln°¿ 

nnd,te<t¿s\ a 5 

eerleiV+4,lO CtystatlSbyv9 ?ey°nntaC Sai 

ng ce. Tí' ay stt c c e< 

tK 

nd 
99eaKewasU1nwdUCt~ bUtg+i y L Net of tad\4 
GO 'w geCS 

atn9..,otK..,on s gtAtag°en\at 
sttng 

Re0te539 g° 
Có. jt K 

nastetVcat', 
°aé 

D^éCttatt 
1leP 

P\+ pmentót 
t9e< 3 (o< 

ssn°¡+t° ¿ot 

t,rd en\esó`rds<we 9 goo 
ot ÑjOd s+s 1 b9 te 

\ qon peetaeg\gnea \° 
.,9oD one dttb 

tg tt' o`- 
U+ jeto4\°t8 Ra,ío w CO 

W eges. Nesteen 
Ca\t( TYansfv 

nitem°o 

,sb tYt ¿on,\t 
,a 

l to s cK 

is 
to < \ ú 5a \ß <od 

°tt .,,, 4ts s 
U ti °n ics. ß 

tato< vent 

abet woe lq.6Il ,,,o 

V epa ens ts' 
Roo «'.Senn.°` Bo), 

N Stn ,000° ,00 ' to 
+K .. wn °nonAn^n 

w arate +0 on tcese Ppp ó°' tRs lesa' $nt0id°°s Am°tjCSn d\ 
ttetti+ °vp1.7++sO9. C' na,\y tec+twe i¿t;L9e0t., 

\sna 

eSV 

b\egtÁs` 
s0° OSee\1' C tot seb 

MetWtsnontt y°tt etF''(pn, mod°ee sOtnptnttoet, 
nt yptleC eeU¡sb+ne ot Ads 

Z1'.: 
F S 

R ó 

how elp t05., Q dteb+ttytesn\9et. 
. _ 

ps ̀  ss eetenap, ' attlte toLe g6t o 

1 gn on 
8. Co\e s eb°nßlsn reto°ng\Qttot i 

VU''' 
9tnt°i 

e n°f t°°t petU 

o 

ltea+onnd 

ptOt 1\1 
ye 

tn\\an 

s%n°m'°d 
ot\s, 

,ate ve.. Yttast 
any0att\Ge a0n N ,,,,,,,,,,, ,,m° totTi. Set+ 

ton 

Gn+inv 

gjeCtietnó 
+e\S. 

Rts 

taatf a o e,,etc psw BtK de.tdtpn, 

9°naW \ eDyt, 

°fyte°+' ÿryry 
ly\n 

tt 0 ted ons totm et T 

1.":5s:54 Dtt on L°sn n 

$ Y 
elsts, ons s° cainglV asb\ne 

ave pete \de pq1 

Otettogon4 t 9. n 
SQi,tn+na.. 

Rat 
co- C 

e- 9. 

a Sov. wes(OOO, (é6 
bett n,ge eon, et te 

s0°e 
tae °`Leag`Rdio °ne ti ,- 

aettmen8;ttonqDetSn°own°mbet 
u se+ m°mbf 

Eyp spe, L Any me als 

s' ` $tebnttonrnm0 
t' 

et4á d ói t9 b 
ód Pden,lód Cetosest{vaEtt Qéttt 

ot e\ on 

+s1 DerB+n°ero 4s dts specJ\o Fi seCUto te 
s 

Wt 

::5°1711.1ttet*vls:::::;;,71% 

m 
Ke 

t° d tYt9g dtac 
n éttd °t1. 0,. 
At ve ae 

s'A 
+sdn molAtto4et 

es p\d 

d 

ot 
á ° ed ó is cSn 

4 
C\°se 

pard pts+ g: es\Á tetUtn g Nosg°i 

fnt\ e°,ae°'ootntsg d9ttes P pt 18' 
ed gt, 

9tt0,,. ww`"M 9 C 
is\ty sc tPgtOn eg+ste p- 

tn 
eg ec \\n Çtbsning 

e s0da.. at t t lt anK 

Nseal 
GU, 

'3\ 
0, tobt \dg. , 

oe° ese 
tn 

voí 
totm°aKú 

ÿt4e. 

setticetaentwt 
gqntd=tooty,t e3seo,tt. 

t 
Ytomácd °1s Yglaat\Eae°b+ 

3 
_gobtsmtdeay;, 

teesrid te pet "ltoP;:doP°'ën¿et 
`rd, l at,<'tpeelsFSP°a\á e\nt 

. ot tot ° R,t°ore Rs 501 ( 
vee,eb 

3 a 
N_ Rgoote 

tr e( tettttp 
eseb 

eOeO° 
- - 

ttO mt +On 

Y \eat ton, Send of 
co' Obn \Ope\naw °, 

o port eepet ine 
`4tt. 

"Em t bts9b ;ág. 
N 

Net glt t e loto got 
g 

on 
s 

ee is ob+° gsad Alt :1,` Álne. 
q 

-- .eplr -en,.- nd _. 

1h ° seeK 

pst +s tel . 'e^°, R,Rsb m,n 

o 
Wt 

t\°ns 
1. PePtmb 

\e° rl , be 

to 
ttad t aÚ 4s 

sets°Ty 
;Ve. 

t 

istin`ttecdoe'Co. 
0 

ss 
tte° 

letcb°ndi. s 
WtisO\y 

bM k 
s. ts 

H°A wstoU°O,tt ,éat anl 

peo dett°na 1n 
ntattngte<eW 

deseeCp nt°, gxPe<14o<K 
C 

vv 

°,x4stPSti,d\ace, C etat 
PttK M,y,A yttWl' 

N,W ttttlsststn °° c 
ßß. eless 

CO opletb° 
wlt tnf. otY , 

ent 

\ sD+;sttsrsn anxpeptA4of 
1` ostPAtace Ttt 

ttrt YatK a wnì an µes 

éi ÿ Sb° NZbts iv`tel E in as 

lolt ¿ínctt gsDma4°tatbt m íes of t°cbOPe. 
Rla a\ü dto 

amlcoe 
aeOte ga welaety 

sF 

Ñ 

ps. 

w,ey et p' on 

tnod°\cnstg 
K tofopt. 

Tyo b\sn yt tAao 
p 

sKewdv\ee ,et pnetteeseps Ls 

Dege 
gepa°d e Ro°Kt let°, Yat 

- v ` - tnted'te0°t ot f°e$tgbeg+tteC. 
e. OQ om4tPltietdeßt\e 

gR°O sell ed 
\pst+O eVII alpee en°e Nsan Ms Ks & 

Adt1. 
. et g09 

gltetg. 

ttt, N 

_0toot `taN° \\ 
dtó 

Aten - 

nt 
pe"ettd t volmtnowts 

t°+\tp° te<, 11 ye Qntnttté°on°mtp°t?t Seync`°elOty 1,lY. 

y°CKedtg. t l\adto 

at ea 

w nt \mm° j3Uga\o, 
s,\0 sndeed. f0an tdVttt° te 

G g\yop ot ats 

ate 

md 
10 °ae 

t ç1t\oleyetai 
et'na etÿtnit+ e 

áe, SPea 

an gqn V1. 9 09 t on l,on Rbe°s 

Ret 
m° 

y otKt bsä.'sa bq an Iísi, 
g5a $q 95 2 50 9e 

52.°S etoe 9htg sets\i°nCytbe 
S,+ 

$g 
gß 

CbeFttn 

some r.9 vii l 
Rs. 54¢\°,íé s 

tats 

ps n e o O \n 
stn \pyt9 leas' Ropb 

\eñ dg 

te, 
ó 

\n ss Sontn 05 pented net' 0 9g8 
eSA°n 

sym°napt Cs 

Y 

1blPsleatae p°\s a. Ob 
pstt+.$t.pggg4 ,m`^'"'oo 

sod t 1 C 
'CA.. 

tttEd °++Ottsb Rnt 9. C coo" es. C tet`e, 
wn' t s99\gbte' ¿o, n,,,maommo`moo UnPa 

Y 

ea9eopNy ssbing,no`^" paten{` ,tepteLonls. Td°l 
94°0tson 

á Sueronn 
st\.yet, 11% 

gt 
ot 

eaeR°cttota 

0otnt°etM1g 
C°., 

ege 
.Ç\ 

ott tDr ve., 

taMdtm gttb anota°uCnlag att 15 
as 

ite tade MytRF v. 
t{i9ó tnaKa\t9 pao9a 

leb A te t 

\s 
dea 

5 00 - 0 í V a 0,Sn CttC Aest dep ,e NvácT° eagut lap\etVsYjo V\ e ána sys$9g5,esgo1A 
UWt t C go fl be ntt, tt° os+t 

at - 

S19 51 
tot 35c 

a 

° l o 5. g6'OO 5e, gewe0 salve, ¿eed4te,tedg, T,1b 

s to,-0t ett eP 

009 
ot 

otseotods 
enaora 

9 0 te t9 4t. \tw. lo - onm - 

,to0\`AOd to \"vatt l blonapä ót°OiWtngt Bend 
q50 °,n\ etetttsnsm ete°t°i gqq 

ta°rmet, 
NeFt° µtteb` totlF.tÑ y18°e. 

.elsendo\\ tet ot SS` tn F' 
malt° y 8 q 

PB 

mteya Q ch tf yttstag. 

plibe - gt. 
tvoti ' Cont+aÿoä 4ass °bt p{t- 

élsnnt\c\tegssket 
ga\Pttemdc4le, totaae bÓetApStltgsttta, 

tC lt ct ot 

p\. 
t Oat°\tS 

Cbe¿sctOTex5' 
wmsó 

Scata 

Ptd`t 

to 

ate 

idee. 
an 

Hal 
peY5° ,c 

1Ì 50 

9oÚSá 
A\1 rton AY 

S1 átu at° \,nce te 

%t 5 bate 
C 

Re b ° ° 

P°'ea0 00 
1p.L 

000 

motor Z2 
nets lil 
men 
Anon 

eg°te'i 

cola, 
ßeañntáF, 

tn' 

n. 
eee e bet áet`t 69 

a ton, nnt ptá 9b°to9ept. 
tn Ke s s Co.. 

,ab g nlYmetDlosbde 

in pet pitbee tF. R 

l.onas0ineT 
eoK 

ten 
1tb de send etom,to 9Qaeg $. 

\l\U e te ( t 
'did 

1;m n e \td 

n 

a e st , 
..t 

o` 

RaNttts 

\ 

o 

c 

t 

s 

e 

` 

P °+Y1tt1. 
pv40s 

an 
\Cct 

e . 

gotds eÿecaes e 

Dnet 
$s¢eut. 

tad 

ta, e,°r+C, 0l1 tt°e 

/ 
tUPa\Ps+t 

wt ' 
¿tnv 

<eon' A 
e 

o 

t\ " 

\ 

t 

\ 

tetetete 

a 
n° 
á 

t 

t 

o` t 

' 

i 

c 
s 

á 

; 

ss 
\ Wb°hat\oá°crane KF. 4os j9T \ e 

\\B ¿ stpt i\ab\e 
Tin cote\o«. 

.ars:_,. a°_ t\. . tb ootlt 

P9 yte' sae A P+ty Lofs ents °otean. 
ltt bgety sA y°tK ,y. M pd t°CaratEO 

Ext$eo 
dwsY Aot,oestt°n 

4q5q t°b' ° +1R' ,..t plies 

ab C 
gsn e e Moo ce a\ 

P 9ea 
yt°n\F il,Att o`no Stlp 

n h vnn bAnA Cntcae tC 
KFntt. .w onogYap 

ph 

éseant. p. e1F.. 

. 
aea+n4,extd b 

Cs.. 
l\:g btse sgs9 

Pn0\° tatnelje0c\ated Yb omp s9 °, 
you err Nt e todobt0.o t 

toe.0 
\nctnt's,m` {ó Ren 

Oee,nt 
y.13onnsm ne,s 

:nstost ap4 Sce tS. 

°oomffi 
°. 

tat Gtatn. 
_atae! met +a 

Y+nn 

f+. a\ 
sApO Say t°51+o-,rCb öt madlele°`t. v- 

eben. Ole ieM 
tsme tneb' 11q- md° blgb tP tto=ttft tnnbes.ted op ei 

3lt s°ss,s'fd e 50e. e tted elites es ¿ k yen 

Tb\st aJ es 
bßtlet pCKtloonnsgpdt° 

ln,ltnN 

o°.. n_ eomD.t +pfn+eVg° 

4`- t° 
lbtttg tt°° Cteaf°, pplle$ot (5, 

t9t, 
\ CO., 

www.americanradiohistory.com

www.americanradiohistory.com


Thessoftot/Spec *4 0 1473 
rep 

mplr; !r 
w 

tatty y ds 7314 8 ho C 
sure to A r t 1 7 0 ' ; O% of oU or d..pan.r.. 

Order our. 
adóoÌ °sé t rss a e ompc0 O dire 8 pag solicit built 1 T sly A 

IVY f C fr 
e ca rd 11734° 4k °rr t 

Qm 
4/0e, es 

°jaia ale . 
44:P4:14'0 

y 
R h¡S paee tag oVrttsO 

ur 
ri/ f AO . 0 reo 

Th 
T11qU 

FRf 
on dtlferen 

tO 
Pr° beat NgFORQtefq F`QQ t A 

1ar naI°rmh aql" M fRBC y (rS` 

latrRVElgnr°'er °ñt°ener gUO10 
11100 el, 

Sren 
...:20 y$ Fd4oi 8°4uÌ r °sl °" /,, FR f reI 

thre 420 uerel 11d ssO 
QUFNOy 

nn r tlÌ rmer °rkuare trrs ethL°O the beT q N8F 
VqOU pR ?g eá rinBa jóletl T° ór ^0 8 84rk Pre OR 

Tage g QM TU ..y>,e°hl 
., TRaUIO 

ttte ón.Q' l4stó' Ú' &IRI er 

BCÌt eG%reKo1 
@f 

q;-'/z%:sl°t er ` Á uraelb 8 S erat setD es ..\, f e s ''S?,0p I°thé rAP8gemó/Ia A 

F00, p °gillramatal H R.tiS 
BjiO TrBna e 

.eCUnm e°n, r" betNfyO l'rtner q,jt.,9s to 

°rñ u.eleer 
eo/ i t3á k4nue°n. k:,¡;',. tnn,ra o4 001(8 n 

enser:ttiUt aF/amlt imlpgthgaráet. 

á 
17;:i1:21037:-.11 

rho a. 

hnáhes4eryal ° "u; m. h.-8003 0 ? s R8n 
)4.. 

q'999, a" r1 Dl1100.f er h" és R. á0ÓS 5; i'' R ,o 
P141.8 

4tpuná 
nct°na,°l;", p4-500i 1 it ?on. : ì¡ 

11104"' 
°nneclet t 30 Sp 88 ?s6° é n'" 5`0 

'hasmeF/tlurdegt L...3010 
3n0 Oop np 

F°r 
r7,5012 

Boón i ?tn- S n 

ás /1- p/q ;n °° Snñ 
8i1 \0/5 Ì? n0 S t! //js 

!;" n.¡ np 
no 250 

tdorh 
roO@8 

n4 
I ?'4ár OoRO Sen `ssnñn i 22 °tl'nai . nt/'e .., Tle 

uehing. A.1600. r. ̀  n' htaxlyu 
rg 't/s 

Oq 
trd\j,in y'tshrd 

ly nt .s.. On,t, 11O@0 ar,F g 
lee,. 

ú? Un%t `tatu/ q110 °g/. 88ry 11, 

ed 
O8 lr Ikea 

teesea 

labio U@1N0 
l8nie'niot "gtPerrertlyde !I 

.ÿa ft-6600 .DIjt\D a. 
lit.; 00 ;.2 Gens Outsl n 

650 
I A 

1ltl. r/e 

5e/ oT8 ?0? 

1?-66°5' 

60? 1:11j..7.!¡,,,.'0.1), 
G 

, ., r 2 ,/a /loM. . 422 l,Tl . .?+ a O.rI. ? 
a,d 

8%3ngre 

n 
x'?, %; ..; '; 35 ArDñgR 

140,41)17v,14:1 
¡tTtl, I 

2'41.33 : R IO ' 
ad,'do., pe /Cq ?) Dpy 10 000N F 
hk 0 

Z .80 Aecl81! /r ' 3g R 83 oÓ 8, N.7 OFF IrIU 
/32'% 33 eo,ohing aullh TU 5 

9 A' 
r be lc @ 

B' d 4Ó 
R250 

A// 
lter 

md4r 
CfV 

Mnr 
ltEd /r 

C 

d ' 40 I q'?sta n,2%rn1tC 
T NBjuria. V t tk \ 070:1'40 r eat 

looter' CKs g\tl/a gliCaoÌ/é 
ab/ng 1 

lreaa ' 04 m routal, NO P( ̂nR Tuhln^ St,? 

c1/0., Thlsels IoseätsetlOFy A BS I.60 0 saara 
(:añ 

t'ÓUr Te/ aC1nq 811_ u ben tP, 
r m'1t r4 us. 

4 guar e8rep U,at uar st +1 reuet., r 8e. bh/,. ' 0 ante, h Jaelts .t45 R.,rrá 
M A%rnl^r 

40 R. /pÓ3 
PÌ R tn8ti R 10 0 M 1 s angs t 

, r.. r. 
R,sOS 

OpNÓ n800 t oll th se'4 °nth g8 
U c 0/ ,t Ar' \ \5. ttig,a'?:BAr" S, t150 0 r' fNBf rhlU8 @ _ cá. togs Ds R.5 58. rhrno t Rg rp orBla apu 

Aq w1R\00 059, Ut'I r°"dri°ncnra l u0 o/qat are 
Ó,e 8s \ek t''sPra. °arl 

81he 
on/to_tla8lt 

lasaerdag 
Rtis Ray lnattUjuent,"tlt,ttnn dII/1022 Ñtinnest COPA tyfre 

r nd ed gr ß ngt 1 liter qO/ r F u'Ily d` n 

R 330ó °roat `n°/BpqNO 
fh 

s05 
u lÌv cor remse 

OO oll, 
uer tn1 

sao/ Reala "thlu rn /ra 
ne 

ereg nég / 
setl Res/a tae-/2óÓ R. jj$ rrythorth `r11. Ih%s errdparttru. 0 t°0 °h,ñ,e0, cemthlee lrra h 1p"lenrrl''ea, . 

enG 
,nrnr o/g 

to 
t 

re. 
.4°Itt é11gg ".. 5.85 °i' bÓttl rthrr? 

Rn j 
R g032n 

FlraBgnt'8o 
es ost 8//f( fPNe 

sáp 
r, 

Ïtryss ' 
tl, 8/ ÿ2: . 

rhraad ltnq n/y R?1 t°a 
ahell 

an 
Ute e N p Cf 

as 
Roq 

thyeg. r'er R.?7p,3 hejjtatÁh'8n.1,'tht"egP 
tth r a 

D/ 
n !f^' 4.d Aers'08 ' he// "d.ñnd tgeg qt. Red " . 

4 ta 
mt ejn.3/IB rtl. er 0/ yßd1Çq O1gP1r Omnlebaphrggm/t t át. \ Y ad °u' . /p d1e,n' °Cla/ N 

r, ÓURtO carer ''Rtepti Ëa,neédtRmMg 
Tryúrt ffáLgLL he 00 R.?550, k°pelant8tlo IB1" tun 0 

Ntth 
a SOca° eDFR°Cqear n °gm' i'¡'r erlmgt4tlrk 

order 
a 

Ustrati NEyh° hale'%' o 
In 

d Alaee "d makel. 2qR BEsma!/ or';' s.zo 

QSt an 
! New hoar s SrDE der. /5 

dio P d Qri YQ ot.P lrharvirr ARL 
arts Nginai f rk 

Ci 
qe sayaraatrN 

%o` °4Se ih C Y D ,,, 

pris r Ei,;,s cet oALFRsMd 
_ Ur S 

,,,,,,ProPoeitioll 
cta/, 

its t I h¡r -/¡ 
V rryd yrar 

yo 1aI/' iu 4r r °r' °4u Arov d¡o rrs, rstion .c Qd, 
arts 

C at w aa;ura 
ro 

°rdely the V Z Ne 
Ì 

ata/o. 
seróe 

rrs 
w 

ts t°oaOSt U O ff J Oy pre r°ttta; 
the Ahat th s73ta1/73r44e 

4 d paid ae 
°yebl+c á thi73 tO 4etr4dio ed in `/00 

s it h 
k°I 'mtne arts /f 2 d/as as n$A d¡at sup \ OQds hOUr tratiOá er be s r agdpÁr NOUS 

m g d0 n S (,/ s a 
se erv c °73At 

r t 
t 

t ¡4sn O 
p 

e p rd Á 'k,qs arrea lo ¿,lt 
smpd @ Sai f,fl ay a,i rad+Ca, Arp a Ttc Starr 

er !fd By tr erchartat 
ét73es 

reaso' 
It eftt°4 ' FTfC ansp dts brs T 

ont n! iCkel nro 'd bTOR Qr%`aff IOre hou 
R% 

cuDe/tel 
de há1( nh'Oitlir ed 

oae/t rn `Qn 8e 
8á 8g0 ho/q tocco s/I1q ru °h h 8a sa t4uo_ Lah s^ry r^Upqt"g l'er °/qs blp e !s C 

Ott 
@ 

Pg 0. y Le`PC%r antl b d!p e?tb Ith etÎ res. 
/her NF( s@l0 ' u'Ith C 

g 
Aos( 1 ÑÌta TbrttH 

TONATfO 4/e°8 l'ut' anoó glnt T 
q tact 

tpt'lé ia nu eu4yho/da 
rl'eoaeiOr o Aa at I/rhe 

R.a:'es/+ea 

r'I/+ t 

8 a 

281 

s'rG 
4e ó 

so s 
8á 

0805 

1Is 
1.30 

/,45 10 
4 \0 /F.Ì T FTTE17 

.. C.R9'klt R y 
,lFjlypPPEl11RID 

ÌpG6 7 O rl 
R BQFIAAÓ nl T AT? 

l'o.e 00 t:N !<A 

ue"áNpn sf/9 TP 
Upyery /atlnnllateq;'nr/,nC 

.ame ''..,; h ¡ .4Pp"'nln8ppae 

111 ST"l a 
? ll ?F, 

, 

TF;. . 1; /A R.q ./'H ! 
834 N, AP . 

R.g40 Ñ' .uare. 
1%'aoh 7Nr11EAg,.NaÓte 

E 
Rt. 

aam en 
4 

onte,° :8g4e 
t 

ro k 
j 

R., 

rr°?óo 

'R / Tlleq8Ç0;, 
N 

ÌyO°,b ovf 
/tA R y e 

'Itch uat% A o! 
Ute IatOp( 8_ auyk 

Nl¡¡er;natt0 Ç 'S4 
n'ee 

/, .\' V fR l Ie tar 
M f P m,Oesth /t ro u ÁgpfB 

o\(rTlhr.e 
GO'H.; 
1 rrD 

'ANR,9 j . 
ir. . i`ART . 

ri I,1. ì 
A,ty 

f n 1. 

°na; 

F " ¡;o . ; °° Rey.tdh,l¡s ea 
n 

R hoÉOl"meyr°ee 
%I 0)0, e. /TH Óha Ité S20 

0 eÚC[rr ONET 
-114. 

pao/t 
CO((,çit 3s 

Th/áered, 
nled46eat 

nua 
splsl°i otv¡ns n'qa 

Itt, 

-..esl c e R 2s00 
comé 

op nanCerton 
R 250! -,ce &ÓUá q 

s 

30 
RR 2SO3 .147/.44 

108. 

00 

.. R3004, ,Ur'<ó '' 
R.?sOS, prÿ .ó. 2/ ' 

' .,; .,' 
R?508 G!VeM,p3tR'':'..''..S& I 0-2810' C.v 

O. 

2n 
on 

1-"a . ss 
R25¡Z. Ñ,°' 2ï''.'''CÓBp00%i;';' 1. /5 
171e 13' ^R ño án.; :..' :..' : . /'05 

q'25rq rOirlq 11i+. 33 ''..:::.::::: .S s0 n R.3srs'F.\ Órnéo` '' Bñ 
g35ti' NÑa 23'.n :op¡ty.;'.,' t8s qe F NN° g4..,; . '' aie;';' /3ti ?s?t) o .?? ' . 

83 

1S 
--y' \'.''''''..'''..' Bp 

?o4 
to °pUeStÌ W.',';'.' 33 

°°t 
9 

°lpj . \80 
RnABg/, No 

r°0eg? .,' s 
N4 ''.t 

, root s98 
epUaB 

o. 
21 

í; 
Aer 9? 

Muals11' 2p 
1;á.4 

Aer '0t 
Ra\nrt''rchi I4 

Dds; nor 
03 

' !n_ii ,over 04 

'S2 

elect 
ted 

°n yottOp epe¡og t éó 
ejlñn 

u 

Cents 
711711(8)11:i tree oÌ s°BrPtn. 

?re rF StamPg r 1C 

.hargr 

Ì RIOn._ www.americanradiohistory.com

www.americanradiohistory.com


R 6 EA SERIES 
¡lard Rubber 

Case 

Vesta Radio Batteries are made 
in three sizes and three types as 
illustrated. Especially designed 
for long service in the "A" cir- 
cuit in Radio. 

ESTA has brought to the 
production of radio bat- 
teries the same authorita- 

tive technical understanding that 
has made Vesta a standard in the 
automotive field. Moreover the 
completeness of the Vesta line 

assures trustworthy, economical 
battery service for any set, either 
simple or elaborate. Vesta's free- 

dom from annoyance and trouble 
and its dependable uniform cur- 

rent output are bringing enthusi- 
astic comment from hundreds of 

users, and extending the popu- 
larity of these long- serving bat- 

teries all over the country. The 
Vesta line is offered by all leading 
radio dealers. 

VESTA BATTERY CORPORATION 
Chicago, Illinois 

91 VESTA 
STORAGE BATTERY 

Costs Less Per Month of Service 
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This symbol of quality 
is yottr protection 

Radiotron UV -200 
The long distance detector . $5.00 

Radiotron WD -11 
The ideal dry battery detector 

Radiotron UV -201 
The amplifier tube . . 6.50 

Radiotron UV -20IA 
The super -amplifier tube . . 9.00 

Radio in a million homes already -and the vast 
majority of vacuum tube receivers choose 
Radiotrons for reception and amplification! 
It was perfection of the Radiotron that made 
the swift success of broadcasting possible - 
and the Radiotron still stands alone, as it did 
from the first. 
The only name by which anyone demands a vacuum tube is Radiotron - the key to clear, 
true reception of speech and music, with the 
simplest set or the most imposing. 

Radio D _ rporation 
of America 

At the Nearest 
RCA Dealer 

Sales Dept., Suite 2065 
233 Broadway 

New York, N.Y. 

District Sales Offices: 
10 South LaSalle Street, Chicago, Ill. 

433 California Street, San Francisco, Cal. 
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