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CONh11NGHAM 
tT£CTOR-AMpLaFIER 

MODEL CE2 
PA'rFNTED . 

C- 300 -6 volts 
(.as Content 

1etector 

C -301 A -6 Volts 
amp. Amplifier 

C- 12- Similar 
to C -I i with 
standard base 

C-11-Lt Volt 
.25 amp. Dry 
Battery Det. 
and Amp. 

Special Base 
v 

C-299-.3 Volts o6 
amp. Dry Bat- 
tery Det. and 

Amp. 

ADIOTIUBES 
FOR CLEAR `RECEPTION 

To perfection in design are added the productive resources 
and scientific skill of the great General Electric Laboratories. 
The result -a series of Radio Tubes that give peak satis- 
faction in detection, amplification, and rugged long life. 

Amazing accuracy governs every step in Cunningham 
manufacture. Testing is carried to extremes in order 
to give to every purchaser a tube as nearly perfect as is 
humanly possible. 
Knowledge of Cunningham methods 
and policies is the answer to the why 
and wherefore of Cunningham pref- 
erence. 

PRICE THE SAME ON ALL 
.FIyyE TYPES 

lam C -301 -A C=269: C -300 C -11 C -12 

PATENT 
NOTICE 

Cunningham tubes are 
covered by patents dated 
2- I8-08, 2- I8 -I2, I2-30 -13 
10- 23 -17, I0- 23 -17, and 
others issued and pend- 
ing. Licensed only for 
amateur, experimental 
and entertainment use in 
radio communication. 
Any other use will be an 
infringement. 

Branch HOME OFFICE Branch 
Chicago 182 Second Street, San Francisco New York 
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Shou1dbe Smomeled 

Magnified 
Section 
of Aerial 
Wire 

Sold 
Through 
Dealers 

Only 

Smoke, grime and moisture attack the outer surface of 
ordinary bare aerial wire. The corroded surface intro- 
duces resistance in the aerial circuit, because high-fre- 
quency currents flow along the surface of conductors. 
This means that ordinary aerial wire deteriorates as soon 
as it is installed, and its resistance to radio- frequency 
oscillations increases daily. 
Beldenamel Aerial Wire is coated with several layers of weatherproof, 
corrosion -proof enamel. Its conductivity does not change, because the 
Beldenamel coating keeps the wire surface bright and shiny. With a 

Beldenamel Aerial, your signal strength remains constant from year to 
year, other things remaining the same, and does not weaken through 
increased aerial resistance. Tests made by U. S. Bureau of Standards 
establish the superiority of enameled aerial wire. 

Get all the facts in our Iatest booklet, "Helpful Hints for Radio Fans." 
Read how to install an outdoor aerial and how to increase your range 
with Beldenamel Aerial Wire. It's free! Use the coupon. 

Other Belden Radio Products 
Belden Radio Products, sold in distinctive cartons, in- 
clude insulated or shielded hook-up wire, magnet wire, 
battery cords, loop and Litz wire, sockets, headset cords, 
tips and terminals and dozens of other items. 

Manufacturing Con any 
2317 S. Western Ave. Chicago, Ill. 

DEALERS! Attach the coupon to your business 
letterhead for complete dealer information on the 

Belden Line of Radio Products. 

Free Booklet! 

Rst eats Fad 

. a s s s as is s s s. s s s s R j 
I Belden Manufacturing Company g 

I 2317 S. Western Ave., Chicago, Ill. 
Please mail me, free, your new booklet i 
-"Helpful Hints for Radio Fans." 

I i 
S Name I 
a 

Address , 
I I 
/ I 
Il I L...a am........J a- 

7k Tested and approved by RADIO BROADCAST * 
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Prices on De Forest 
D -12 Radiophones 

Including loop, self- contained loud 
speaker, four De Forest tubes, A and 
B batteries, and all equipment ready 
to operate. 

With Dry Batteries 
In two -tone gray and black 

Fabrikoid cabinet $161.20 
In two -tone Mahogany 

cabinet 176.20 

With Storage T' itteries 
In two -tone gray an black 

Fabrikoid cabinet $180.00 
In two -tone Mahogany 

cabinet 195.00 

The mystery of 

DE FOREST RADIOPHONE 
D12 REFLEX °o 

FOR BEAUTY AND CLEAR REPRODUCTION 
USE the De Forest Loud Speaker. It 

reproduces naturally, brilliantly, 
without distortion. The adjustment of 
the reproducing unit assures uniform re- 
sponse over entire range of audible fre- 
quencies. Its horn is shaped to retain 
the full brilliancy of the original sound, 

and also to add volume. The complete 
unit is free from rattles. No rattles can 
ever develop. Every De Forest Loud 
Speaker is thoroughly tested and is guar- 
anteed free from defects. Sold by author- 
ized De Forest dealers only. Price, with 
6 feet of cord, $25.00. 

* Tested and approved by RADIO BROADCAST * 
RADIO BROADCAST. November, 1924. Published monthly. Vol. VI, No. 1. Published at Garden City, N. Y. Subscription prie 
$3.00 a year. Entered at the post office at Garden City, N. Y., as second class mail matter. Doubleday, Page & Compan3 
Garden City, N. Y. 
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a voice in the night 
OU sit at your new De Forest in- 
strument and you "feel it out" 

with a dial. Suddenly a voice thrills 
out at you from the night. Its melody 
is fresh, as dulcet as when it comes 
from the singer's throat - how far 
away? 

Whose voice is that? You do not 
know at first; absorbed, you listen. It is 
a mystery of the high radioways; and 
the thrill of that mystery is quick 
within you till you learn from the 
announcer whose voice it was. 

The De Forest D -12 Radiophorie 
offers you the whole thrill of radio - 
and in an unequalled way. Here is a 
complete receiver, ready to operate the 
moment, practically, it enters your 
home. It is the Radiophone ideal for 
the beginner - its operation is so sim- 
ple. It is the Radiophone for the ex- 
pert - it embodies such vast technical 
skill. Is it any wonder that it is con- 
sidered to be as standard in its field as 
is the most famous phonograph, auto- 
mobile or piano in its own ? The De 

Forest Radiophone is sponsored by Dr. 
De Forest himself, whose great inven- 
tion, the vacuum tube, has made radio 
broadcasting possible. So this instru- 
ment is extremely practical and simple 
to operate -it is acutely selective and 
very easy on its batteries. It depends 
on no outside wire for results, or no 
ground wire. And its four tubes do 
the work of seven. Yet it ' sold at a 
four -tube price - which is about 
less than that of instruments that pro- 
duce comparable results. 

De Forest dealer near you can be 
useful to you. 

De Forest agents are qualified to 
give you sound and practical advice 
and help in radio. When you find one 
you find a man who knows radio -a 
man who has given us his word that 
he will see that every machine he sells 
is properly inspected and properly 
serviced after the sale. He wants you 
to get the full benefit and pleasure 
from your De Forest Radiophone - 
just as we do. 

DE FOREST RADIO COMPANY, Jersey City, N. J. 

DE FOREST RADIOPHONE 1 
e° 

D12 REFLEX 
)C 

De Forest 
DV -3 Tube 
for use with 
Dry Cell 
Batteries. 

YOUR SET DESERVES DE FOREST TUBES 
HE original De Forest three -electrode 

1 vacuum tube was the first of many 
millions of De Forest tubes that have 
never been excelled in quality of work- 
manship, or performance. Today, as in 
the past, De Forest tubes are unsurpassed 
for giving volume and beauty of tone. 

They are non -microphonic. They 
can be used with all standard circuits. 
The DV -3 is for use with dry batteries, 
the DV -2 with storage batteries. They 
are guaranteed against defects in material 
and workmanship. Sold only by author- 
ized De Forest dealers. Price, $4.00 each. 

* Tested and approved by RADIO BROADCAST 

De Fores t 
DV -2 Tube 
for use with 
Storage 
Batteries. 
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R SERVICE, Inc. 41 West 43rd St., N.Y. City 
145 W. 45th St. MAIL ORDER DEPARTMENTS 111 S. Clark St. 

New York Chicago 

A. J. HAYNES, 
Associate, 

Institute Radio Engineers 

The oberts 
Circuit 

The popularity and success of the Roberts 
Circuit and the rest of the series of Radio 
Broadcast "Knock- Out Receivers" have 
been remarkable. 

Fans who have built these sets have ob- 
tained consistently good results. 
Many radio enthusiasts, however, have 
experienced difficulty in obtaining the par- 
ticular parts specified in the Radio Broad- 
cast articles. 

For this reason A. J. Haynes has included 
a complete discussion of these receivers, with descriptions and prices of 
all parts, in the latest issue of 

O 
"Radio Dispatch ", issued, once a month, is edited 
personally by Mr. Haynes. It is a radical depart- 
ure from all other radio catalogs because it is 
always up to the minute. 
Every thirty days, an entirely new issue of "Radio 
Dispatch" brings you details of the newest radio 
developments -what they are, why they are bet- 
ter, what they cost, and how to obtain them as 
quickly as though you lived next door to the 
largest radio stores. 
Every item in "Radio Dispatch" has been tested 
in our own laboratories. Mr. Haynes must ap- 
prove every circuit, set and part before we offer 
it to our customers. 
"Radio Dispatch" is sent free every month to 
everyone interested in radio. No subscription, no 
obligation. Mail the coupon now to our nearest 
store. 

Haynes- Griffin Radio Service, Inc. 
145 W. 45th St., New York 

111 S. Clark St., Chicago 

* * * ** Radio Dispatch 
The Last Kbrd 

I{n 
Radio Development 

X41 W 43d SStiNew York III 
So 

auk St c1.F yonc 

* * * ** 

Val I 

/ / Name 

/ Address 

Here is a new publication for Radio 

experimenters. A. J. Haynes tells 
B_11 Radio fans how they can keep up 

with the latest developments if 
Radio Engineering. 

RLOTO ..War men YMN'¡^ -r N. Yar. w r Or 
r,r nn p... w.e..,w ....ma. . 

t W 

..e,YW. W. . laN v 

'"4 Own paup...r late an . 
°°taf::="t" SERVICE, Inc. .UUO... tMNa. W..... 

wry gaIte 'vale, 

', ... "`" 145 W. 45th 5t. e 'n 

. alw hµß+.. .+ 
Fo...... J New York City 

" ̂ °"'° 111 South Clark St. 
' Z:/ Chicago, Ill. 

:::,:i...::7 I want to keep con - 
z:1 stantly in touch with 
ievery new development 

iii rbuio. Stilt' 11.E "Radio / Dispatch every month. 

HAYNES- 
GRIFFIN 
RADIO 

* Tested and approved by RADIO BROADCAST * 
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Mr. Haynes has done the experimenting 

Your Dealer can supply you with the parts 

HAYNES SIPLIFIED "SUPE 
HAYNES- GRIFFIN Matched 

Intermediate Wave Transformers 
By individually matching Haynes -Griffin Inter- 
mediate Wave Transformers after manufac- 
ture, A. J. Haynes has again proved his ability 
to bring the best radio circuits to the point 
where they can be built by the average fan. 
The result is a greater degree of stability, selectivity 
and sensitivity. You can build your Super -Heterodyne knowing 
that it will have these qualities. Mr. Haynes has done the experimenting for you. 
Individual matching after manufacture overcomes the variations which are present 
under even our careful manufacturing. Transformers are sold only in matched sets of 
four, consisting of one In -Put and three Inter -Stage. Price $20.00 set. 

, 
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HAYNES- 
GRIFFIN 

Special Oscillator 
Coupler 

For use in the Super- Heterodyne and other 
oscillator circuits. When used with a .0005 
mfd. variable condenser in shunt with the 
stator windings, the broadcast wavelength 
range is completely covered. Specially de- 
signed to be used in conjunction with 
Haynes -Griffin Intermediate Wave Trans- 
formers. Price $3.50. 

HAYNES- 
GRIFFIN 

Variable In -Put 
Condenser 

To insure the greatest selectivity and the 
best possible tone quality in your "Super ", 
this mica variable condenser should be used 
in shunt with the primary of the in -put 
transformer. The special capacity range 
of this condenser makes it ideal for such 
use. Price $1.75. 

Ask your Dealer for A. J. Haynes' Booklet "Super Success" -Price 25c 

DEALERS AND JOBBERS WRITE TO 
Tested Radio Products, Inc., 27 West 60th Street, New York City 

National Sales Organization for 

HAYNES- GRIFFIN RADIO PRODUCTS 

* Tested and approved by R_tDIO BROADCAST 

-$ 

C 

ui 
5 

ti 

www.americanradiohistory.com

www.americanradiohistory.com


Ei RADIO BROADCAST ADVERTISER 

TRADE MARK REG. 

"The Perfect Broadcast Receiver" 

A New ,superior Broadcast Receiver 
SIMPLE LONG RANGE HIGHEST QUALITY 

NON RADIATING NON REGENERATIVE 

Two Stages Tuned Radio Frequency, Detector and 
Three Stages of Audio Frequency Amplification 

PLIODYNE 6 

Front View Showing Simplicity of Control 

A New Marketing Plan 
Rather than sell this high grade receiver to wholesalers at $190.00 less 50% 
discount we are going to sell it direct to you at wholesale, saving you $95.00 
and at the same time giving you the finest set that can be bought for twice 
the amount. 

Inspect the "PLIODYNE 6" at Our Expense 
We will send the "Pliodyne 6" C.O.D. transportation prepaid with privilege of 
inspection. If it does not appeal to you as the finest medium priced broadcast 
receiver you ever saw, return it to us at our expense. 

Otherwise take advantage of 

A Free Trial 
Accept the C.O.D. and try the "Pliodyne 6" for five days, if you are not 
satisfied in every way return it at our expense and we will return y our money. 

www.americanradiohistory.com
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s 95.00 
Completely Constructed 

Transportation Prepaid 

%.. q 
fria. -,...j,.,., 

,_ .....o. 
v..,-%-wegoo.p,viorsr- w,Q,,,.leï-, . 
PLIODYNE 6 

Interior View Showing Compact and Efficient Design 

Our Guarantee 
We guarantee every GOLDEN -LEUTZ "Pliodyne 6" to be the finest 
broadcast receiver that can be manufactured using 6 tubes or less and to be 
satisfactory to you in every way and to reach you in perfect condition. 

You take no risk whatever in sending us your order, for unless you are 
completely satisfied with the receiver and with your saving you may return the 
receiver to us and we will refund your money. Address 

GOLDEN- LEUTZ, Inc. 
476 BROADWAY NEW YORK CITY 

LICENSED UNDER FARRAND AGREEMENT AND HOGAN PATENT NO. 1,014,002 

NOTE: -We reserve the right to withdraw the Free Trial Offer if our Factory Production 
is exceeded. GOLDEN -LEUTZ, Inc. 

www.americanradiohistory.com
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Ask Any Radio Engineer What to 
Book for When You Buy a Socket! 
Radio experts are continually stressing the necessity of us- 

ing good sockets. In some of the more sensitive circuits such 
as the Superheterodyne, poor sockets often completely destroy 
results. In fact, in thousands of sets today, with scores of dif- 
ferent circuits, the so called "static" often mentioned, of "bat- 
tery noises," are in reality merely, the result of poor socket 

contacts -certain proof of dissi- 
patipn of the feeble currents that 
we rely on for distant reception. 

In the Cutler- Hammer Socket, 
designed by the same engineers whose precision rheostats and 
other radio current control apparatus have justly become world 
famous, every effort has been bent toward greatest efficiency. 
Custom has no consideration -and from its striking color 
scheme to its novel contact construction, the design is radi- 
cally new. 

It embodies a minimum of both Maximum Dielectric 
insulation and metal; capacity ab- 
solutely minimized without sac- 
rifice of mechanical strength. The insulation materials (shell 
of thin orange Bakelite and base of genuine Thermoplax) are 
ideal -high in quality and dielectric strength; low in dielectric 
capacity and losses. And all metal parts are widely separated, 
both in the insulation and in air to conserve every last bit of 
energy received. 

Its contacts -the source of losses and noise in most sockets 
-are of entirely new construction. Each one is a springy clip 
that clinches the tube prong without strain; yet cleans it bright 

Minimum Dielectric 
Capacity 

Resistance 

,D 
These Exclusive Features 
Assure Better Reception 

A Perfect contact. Both sides of tube prong 
cleaned when inserted -no contact or 
wear on soldered end. 

B All metal parts silver plated- perfect 
contact for the life of the set. Silver may 
tarnish but its contact resistance does 
not change. 

C One piece contact construction. The 
binding post is N OT a part of the circuit 
-the wire to the socket always touches 
the contact strip which carries the cur- 
rent direct to the tube prong -no joints 
to cause losses. 

D Convenient terminals for soldering - 
full length to allow bending down for 
under- wiring. Ears hold wire in piace for 
soldering. 

E Extra handy binding posts -tight con- 
nections with either wrench or screw - 
driver.Lock washers hold terminals rigid. 

F Wide spacing of current carrying parts 
both in air and insulation- [rue low - 
loss construction. 

G A minimum of both metal and insulation 
for low capacity. Shell of thin Bakelite 
-the base of genuine Thermoplax. 

HThe tube is held in place by merely a 
vertical motion -no twisting to separate 
bulb from base. 

"Built by the 

The Perfect 
Tested and approved by RADIO BROADCAST * 
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whenever the tube is inserted or removed. These contacts are 
formed of phosphor bronze and silver plated -because thecon- 
tact resistance of silver does not in- 
crease as it stands exposed to air. The 
area of contact is greater than that 
found in any other socket; and the con- 
struction is such that these feeble cur- 
rents which mean so much in radio pass directly from the wire 
to the prong of the tube without meeting a single joint. an so 

many sockets the'wiring is attached to a binding post to 2vhich the con- 
tact strip is in turn attached below. This presents a jointivhich causes 
noise and losses. The C -H Socket fords perfect connection even if 
the screw that holds the contact strip in place is entirely removed) 

In this socket the tube is inserted 
and removed without turning just 
pushed in and pulled out -to prevent 
twisting the bulb from its base. And 

the tube is held tight, absolutely rigid so that any vibration 
cannot cause contact noises. Its small size and convenient 
soldering terminals, too, mean a great deal in most sets for 
space is usually at a premium. The Thermoplax base is only 
2 i $" square -scarcely more than the diameter of the tube, 
and the soldering terminals extend out far enough from the 
rounded corners that they may be 
turned down for under-wiring when Convenient and 
this system is used. These terminals 
have handy ears which are bent up 
to hold the wire while the solder is being applied- adding 
much to the ease with which this work is accomplished. For 
temporary connection, or where soldering is not used,a slotted 
hex -nut is provided which securely clamps the wire against 
the contact spring with either wrench or screw- driver. 

In all it is as perfect a socket as engi- 
neering skill can devise. It offers maxi- 
mum efficiency and ease of installation, 
coupled with an appearance that adds 

much to any set. And best of all you will like the price, 90c. 
This socket that meets the specifications of the most exacting radio 
engineer costs no more than most of those on the market today! If 
your dealer has not been stocked, you can be supplied direct 
from the factory at list price plus I oc for packing and postage. 

Silver Plated 
Phosphor Bronze 

Contacts 

No Joints to Cause 
Noise or Losses 

Efficient Terminals 

No Twisting to 
Damage Tube 

THE CUTLER -HAMMER MFG. CO. 
Member Radio Section, Associated Manufacturers of Electrical Supplies 

MILWAUKEE, WISCONSIN 

Master Tuilyder" 

Instruments of Guaranteed 
2ality Assure Success 

in Radio 

The C -H 4 Ohm Vernier 
Rheostat 

Perfect detector tube control. Also 
furnished without vernier for am- 
plifier tube control. 

The C -H 30 Ohm Radio 
Rheostat 

For control of the % ampere, "UV - 
2J1- A- 0301 -A" type receiving 
tubes and the "UV199 -C299" 
type; also made in 125 ohm size. 

The C -H Radio Switch 
The switch with the perfect mech- 
anism for providing easy control of 
the most delicate circuit without in- 
troducing microphonic noises -one 
hole mounting. 

The C -H Variable Grid Leak 
Mounted on the tube socket -panel 
controlled. Adjustable for all grid 
condensers. a,,- 

! agiall 
} 

The C -H Radio Potentiometer 
The potentiometer with the resis- 

tance unit that does not wear 
and cannot be displaced 

underconstant use.. 

RADIO SOCKET 
* Tested and approved by RADIO BROADCAST 
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"EXPERIENCE IS THE VITAL FACTOR IN EXCELLENCE" 

cflofflpon 
RBJJ.IO 

Thompson radio products are as fully 
developed and as standardized in radio as 
is the telephone in wire communication. 
Thompson owners do not worry about 
how their set and speaker will compare 
with "next year's model." Perfection 
remains Perfection. 

Thompson simplicity of operation as 
well as Thompson range and power makes 
it possible to receive the desired radio 
program just exactly as it is given before 

the microphone. Those who wish real 
radio entertainment at low cost will be 
decidedly interested in the Thompson 
Neutrodyne Radio Receiving Set -NOW 
$125 --and the Thompson Speaker- - 
NOW $28. 

The fully developed Thompson Radio 
Products at such reasonable prices are 
possible only to an organization that has 
been making radio products exclusively for 
many years. 

If your dealer does not handle Thompson radio products, write to us 
for descriptive literature and the name of a Thompson dealer near you. 

R. E. THOMPSON MANUFACTURING CO. 
Manufacturers of Radio Apparatus for the U. S. 

Army and Navy and numerous foreign governments 

30 CHURCH STREET ' NEW YORK, N. Y 
FACTORY: JERSEY CITY, N. J. 
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C/6 SLEY 
Better -Costs Less 

Radio 
To combine the two most desirable things in radio- distant, 

clear reception at the lowest possible price -there is only one 
receiver for you. That is a Crosley. 

During the past twelve months Crosley made and sold more 
sets than any manufacturer in the world, we believe. This is 
self- evident proof of Crosley Quality and Crosley Performance. 

From the one tube Arm- 
strong Regenerative Receiver 
Crosley 50 at $14.50, the 
lowest priced regenerative set 
on the market, to the three 
tube Armstrong Regenerative 
and Reflex Trirdyn Regular 
at $ 65 -in special mahog- 
any cabinet $ 75- Crosley Re- 
ceivers, each in its own class, 
assure you as good or better 
reception than any other in- 
strument of the same number 
of tubes. At the same time 
they are the least expensive 
sets ever offered to the public. 

Before You Buy -Compare 

The Trirdyn Regular has 
especially come through the 
summer with flying colors. 
The combination of one stage 
of tuned radio frequency, 
with regenerative detector and 
reflexed amplification, has 
proven beyond a doubt that 
the features of selectivity, 
volume, and ease of operation 
can be obtained with three 
tubes better than heretofore 
has been possible with five 
tubes. We believe no other 
receiver combines these fea- 
tures so well incorporated in 
the Trirdyn. 

Your Choice Will Be A Crosley 

For Sale By All Good Dealers Everywhere 
Crosley Regenerative receivers are liCensed under Armstrong 
U. S. Patent 1,113,149. Prices West of Rockies -add 10%. 

Send For Complete Catalog 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 1120 Alfred St. Cincinnati, O. 

Crosley Owns and Operates Broadcasting Station WLTT% 

Crosley 
Head Phones 

Better -Cost Less 

$3.75 

Crosley One Tube Model 50. 814 50 
With tube and Crosley Phones $22 25 

Crosley Two Tube Model 51. $18.50 
Witb tubes and Crosley Phooes 530,25 

Crosley Three Tube Model 52, $30.00 
Wtb tubes and Crosley Phones $45.75 

Crosley Two Tube 
Model 51-P, $25.00 

With tubes and Crosley Phones S36.75 

Crosley Trirdyn Regular, $65.00 
Witb tubes and Crosley Phones $80.75 

Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.5 

* Tested and approved by Rum BROADCAST * 

Matt 
This 

Coupon 
At Once 

The Crosley 
Radio Corp'n. 

1120 Alfred St. 
Cincinnati. O. 

Mai! me, free of 
charge. your catalog 

of Crosley receivers 
and parts with booklet 

entitled The Simpli- 
city of Radio.- 

Name 

Address 
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Britain's greatest engineers in designing 
receiving equipment for his Majesty, 
KING GEORGE V, chose Resistance 
Coupled Amplification. None other 
would do. 

desistance coupled 
The @Aristocrat of . @Amplifiers 

The Concert Halls and the Chambers of 
Buckingham Palace that in years gone by 
have resounded with the sweetest of melody 
and voices, will find the new notes that art 
and science have spun across the skies no less 
sweet. The RESISTANCE COUPLED AM- 
PLIFIER will render the harmony of distant 
players as no other system could -even as if 
the receiver were not, and musicians flung 
.their symphony directly against the portiers 
of the palace. 
The DAVEN RADIO CORPORATION is the 
pioneer in the manufacture of RESISTANCE 
COUPLED AMPLIFIERS -the Royal Amplifier - 
specializing in complete sets, parts, and construction 
kits. The story of auditively perfect amplification 
is told in the Daven "RESISTOR MANUAL" By 
Zeh Bouck. This manual contains the how-to - 
make-it data on Resistance Coupled Amplifiers. 
At all first class dealers. 

PRICE 15c CENTS 

;'411IIIU11IIIIIIII11111111H 

The Daven 
Super -eAmpli fier 

Unit 
The Super -Amplifier Unit illus- 
trated, of molded bakelite in 
which sockets and all necessary 
essentials are inserted, is the 
most compact amplifier unit on 
the market. It is the simplest 
method of adding Resistance 
Coupled Amplification to any 
receiver. 

Recommended to those who de- 
sire the advantages of Resis- 
tance Coupled Amplification, 
but who have hesitated in con- 
sideration of the perplexities of 
obtaining the proper unit. All 
connections invisible beneath 
the base. 

AT YOUR DEALER'S 

DAVEN RADIO CORPORATION 
"resistor Specialists" 

NEWARK NEW JERSEY 
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ONE DIAL SIX TUBES 
THE BRANDOLA is the latest 
achievement in radio. In its sim- 
plicity of control, purity of tone, vol- 
ume, extreme sensitivity, and clear 
reception of distant stations com- 
bined with its very accurate logging, 
the "BRANDOLA" is far in ad- 
vance of any radio receiver now of- 
fered to the public. 

OPERATION. As you will note 
in the illustration the "BRAND- 
OLA" has but one dial to adjust 
-so simple, that a child of six years 
can tune in local and distant stations 
with the same ease and confidence 
as its parents. It is very selective 
in its operation -a simple adjust- 
ment of the one dial and you may 
choose between the many programs 
in the air. 

The "BRANDOLA" may be pur- 
chased at any first class Radio 
Store. If you cannot obtain it. 
write us and we will mail list of 
nearest dealers. 

TONE QUALITY. The newest 
and most improved method of am- 
plification is employed exclusively in 
the construction of this wonderful 
receiver. By the use of Resistance 
Amplification, reception of music 
has been transferred into the realms 
of higher musical expression. 

LOGGING. The"BRANDOLA" 
logs perfectly. When you listen in. 
rote the position of the dial, jot it 
down in your log book for future 
reference. Because of its simplicity 
of operation, the number of stations 
you may listen to in one evening is 
only limited by the number you may 
choose to hear. The slightest turn 
of the dial absolutely eliminates one 
station and brings in another. 

Any Dealer will be glad to demon- 
strate the "BRANDOLA" for you. 

List Price $ia;.00 
West of Rockies , i ;,.00 

Canada $165.6 

The J. F. Brandeis Corp. 36 Oxford Street. Ne'i ark, N. J. 

* Tested and approved by RADIO B.^.oADCAST 

www.americanradiohistory.com

www.americanradiohistory.com


l 1, RADIO BROADCAST ADVERTISER 

Insist on the Gold 
Seal HOMCHARGER 
$18.50 at your dealer's 

(in Canada $26.) 

You needn't have "battery trouble" 

T WO things will make your enjoyment of radio 
free from battery trouble. First , any good storage 

battery. Second, that excellent, simple, automatic 
charger -the new silent Gold Seal Homcharger. 

SLSig °xR 
on the GOLD SEAL 

Such a combination means mini- 
mum care and maximum results, 
with no trouble at all. Then you 
can use your set all you want. If 
the battery becomes weak right in 
the middle of a program, screw the 
Homcharger plug in any lamp - 
socket, snap two spring clips over 
the battery terminals, and go right 
on listening at full power. Leave 
the Homcharger connected over- 
night, and in the morning the bat- 
tery is charged again. 

Everybody says this is the hand- 
somest charger ever seen. The Gold 
Seal Homcharger is finished in 

GFNWNe 
GOLD SEAL 

P[O. 
UNQUALIFIEDLY 

GUARANTEED 

mahogany -red and gold. It hasrub- 
ber feet and so cannot mar polished 
floors, tables or cabinets. Safe - 
approved by the Fire Insurance 
Underwriters. Can't injure any- 
thing. 

When buying a set, get storage 
battery tubes. They give most 
volume, and in many cases better 
results in distance too. Make sure 
the battery you buy is charged, 
then you can listen in for a week 
to a month before you buy your 
Gold Seal Homcharger. Price only 
$18.50 complete; $26 in Canada. 
Absolutely guaranteed. 

FREE! Ask your dealer or send direct for our interesting 
free booklet, "The Secret of Distance and Volume in 
Radio," containing valuable information on this subject 
and fully describing the GOLD SEAL HOMCHARGER. 

Insist on the Gold Seal Homcharger -ask your dealer. 

The AUTOMATIC ELECTRICAL DEVICES CO. 
Under the same management as the Kodel Mfg. Co. 

128 W. Third Street, Cincinnati, Ohio 
Largest Manufacturers of Vibrating Rectifiers in the World 

*k Tested and approved by RADIO BROADCAST * 
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Gold Seal 

MCMCH A R G ER 
Features 

1- Simple; needs no care. 

2- Efficient; costs about 5c to 
charge the average battery, 
much less than bulb or liquid 
types of charger. 

3- Quick; brings battery up to 
full charge overnight. 

4- Tapers charge; cannot in- 
jure the battery. 

5- Clean; no bulbs to break, 
no liquids to spill or produce 
fumes. 

6- Dependable; adjusted and 
sealed at factory. 

7 -Lasts forever; only one mov- 
ing part, the Tungsten con- 
tact, which can be replaced 
at $1 after many thousands 
of hours of use. 

8 -Fool proof; charges auto- 
matically, no matter which 
clip is attached to which 
battery terminal. 

9 -Safe; approved by Fire In- 
surance Underwriters. No 
danger of shock or fire. 

10- Beauf. ful; sturdy metal case 
finished in mahogany - red 
and gold. 

11- Universal; made in types 
for all voltages of alternat- 
ing and direct current. 
Charges all radio "A" and 
"B" batteries, and automo- 
bile batteries. 

12- Quiet; its faint hum cannot 
be heard in next room. 

13- Unqualifiedly guaranteed. 

14- Popular price -sold every- 
where for $18.50; in Canada 
$26. Complete, no extras 
to buy. 

www.americanradiohistory.com
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panels the Frieze Finish. Entirely t 
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distinct and unique. The frieze 
finish has met with immediate ap- 
proval ever where. y 

'1...7' Ic 

%I t{\ "Al i 
The New 

FRIEZE FINISH 

No scratch can possibly show on its artistic sur- 
face. There is no glaring lustre to become 
smudged and dull. 

Made of the same famous moisture- resisting 
Insuline. It is impervious to all varying weather 
conditions. 

Protect and Beautify your set -Specify 

Frieze Finish Insuline 
(This finish in black only) 

other Insuline panels made in mahogany, black and anti - 
capacity. 

Write for Literature, Prices, and Samples. 

RADIO PANEL AND PARTS CORP. 
(INSULATING COMPANY OF AMERICA) 

59 WARREN STREET NEW YORK 
WESTERN BRANCH 

INSULATING CO. OF WISCONSIN, Madison, Wis. 

f DON'T SAY JUST RUBBER- SAY INSULINE 

* Tested and approved by Ramo BROADCAST * 
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Branston Announces _ - 
-wbPVW.1CF_st'Lf8$MIbl'iíYfir4F1Y 1£°M 

BRANSTON KIT No. R-199 
CONSISTING OF 

R41é1 TU, lir.v Ines ..... ad. s.o,a-,,..,...,..r. 
r.+.. 4,3a1 se ..t -r. ..,» ..,à. wr.n.4 rwt,. a. rr o. 

r. 74... u,..Nd..l:,... ..ra.h.,v.r, 
ti-44,:tYdS1..6.471a»..frl.,id.r..,.r.vp4p.¡1....F.-., 

try, tai Buffalo. N. Y. - 
.V .M.1,ß 

Three Stage Long Wave R. F. 
Transformers No. R -200 

Contains three perfectly matched long 
wave transformers each designed to 
give highest voltage amplification per 
stage without distortion. 

PRICE $13.50 

Twin A. F. Transformer No. 204 
Two carefully designed A. F. Trans- 
formers in one unit, giving all the 
amplification possible, with wonderful 
tone reproduction throughout the mu- 
sical scale. 

PRICE $8.00 

Sangle Stage Long Wave R. F. 
Transformer No. R205 

Gives highest amplification on long 
wave or Super Heterodyne circuits. 
None more efficient at any price. 

PRICE $4.50 
No. R20l -Long Wave Tuned R. F. 

Transformer $4.50 
No. R203- Spccial Tuned Couplin: 

Transformer $ 4.50 

Short Wave R. F. Transformer 
No. R202 

Efficiently designed Short Wave R. F. 
Transformer with self -supporting Boil 
windings. Will function with maxi - 
mu_n amplification over entire broad- 
cast wave band. Excellent for your 
Reflex Set. 

PRICE $4.50 

Eight 
Matched 
Transformers 

$35.00 

New duper Transformers 
and New Kit No. R199 

Designed by an engineer who has specialized in Super Het- 
erodyne construction. He had tried all standard makes of 
transformers but none would give him the results for the per- 
fected strictly loop set he desired. 

IIe wanted a receiver that would amplify distant stations 
to the volume of a local station. This was accomplished by 
embodying short wave radio frequency into the set. 

Present receivers were too bulky and required eight, ten, 
and more tubes. By making various tubes do double duty, 
he was able to reduce the number to seven 199 or 201A tubes, 
and reduce the size of the panel required to 7" x 21 ". 

In order to eliminate unnecessary detail in constructing, to 
simplify wiring, and beautify the panel layout, the three long 
wave R. F. Transformers were embodied in one compact unit 
and the two Audio Frequency Transformers in another, sav- 
ing space, permitting short leads and greatly increasing effi- 
ciency. 

Only two tuning controls are required allowing accurate 
logging of stations. 

His greatest task was designing the transformers. After a 
year of constant research, he was satisfied with results -a re- 
ceiver that could accomplish just a little more than others, 
greater distance, greater selectivity, ease of tuning, and almost 
perfect reception. 

We now offer these transformers, precision built, to handle 
the radio energy with superior accuracy and extraordinary 
efficiency. 

Every kit is perfectly matched to the same resonant fre- 
quency. Each transformer besides being tested for mechan- 
ical and electrical defects is given an operation test. Every 
one absolutely guaranteed. 

Complete blue -prints and layouts covering Super Hetero- 
dyne, Radio Frequency, and Honeycomb Coil circuits sent for 
25c in coin or stamps. Also complete catalogue of BRANS - 
TON QUALITY RADIO PRODUCTS. 

Your Dealer has Branston Kits or can get them for you. 

CHAS. A. BRANSTON, Inc. 
813 Main Street Buffalo, N. Y. 

Manufacturers of Branston Violet Ray High Frequency Generators 
In Canada -CHAS. A. BRANSTON, Ltd., Toronto, Ont. 

* Tested and approved by RADIO BROADCAST * 
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MIGADO \S 
-condensers of fixed and 

permanent capacity 
You will have condensers that maintain their fixed 
capacity if you buy Micadons. 
These accurate Dubilier Micadons are found in 
over ninety per cent of the sets made by amateurs 
and manufacturers throughout the country. 
The experts specify Micadons. 
The name Dubilier on a condenser has the same 
meaning as the name Sterling on silverware 
highest quality. 
There is a Micadon for every circuit different 
types are made for different requirements. 

For free booklet showing method of soldering Micadons 
in radio circuits, address 45 -51 West 4th Street, New York 

Du i.lier 
CONDENSER AND RADIO CORPORATION 

* Tested and approved by RADIO BROADCAST * 
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Are You Rich Enough to 
Afford Poor Parts? 

Why Risk Your Money? 

DoYou Buy for Experience 
or Satisfaction? 

150 m.m.f. ( 7 plate) $4.25 
250 m.m.f. (11 plate) 4.50 
520 m.m.f. (23 plate). . 5.00 
300 m.m.f. (35 plate) 6.50 

If you want to know where B -T Products stand, ask the 
man who is using them? 

We began production this Fall with unfilled orders 
greater than total shipments for September, October, 
November and December of 1923, although not 10% 
of our jobbers had seen samples of our new products. 
That's Confidence. 

It means that users have been satisfied that reputation 
counts and that fair treatment is remembered. 

It means low sales resistances and 
more value in the product itself. 

It means added desire to safe- 
guard our leadership to put out 
only products that will do credit 
to our name and to limit produc- 
tion to what we can put out right. 

If you want value received, let your 
judgment be your guide and 
get busy. 

2 

Bremer -Tully Mfg. Co. 
542 S. Canal St. Chicago 

$5.00 

B 

_. m- 
nuuunomnnun 

The " B -T" is the first Low Loss 
Short Wave Tuner. Type SW 
Covers 50 to 150 meters with a 

BT 11 -plate Type L Condenser. 
Type B covers 200 to 565 meters 
-no taps in either case, and the 
price is $5.00 

* Tested and approved by RADIO BROADCAST 
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At the right: Dial chart 
of a Malone -Lemmon 
Receiver, showing the 
definite use for each 
dial, and the simplicity 
of getting what you 
want -as you want to 
hear it! 

Licensed by I. R. M. Inc., 
under Hazeltine Patents 
No. i, 4S0, o8o, dated March 
27th, 1923, No. 1,489,228, 
dated April 1st, 1924, and 
others pending. 

VOLUME 
CONTROL 
After you have selected 

your station, this dial 
varies the sound from a 

whisper to full volume - 
without altering tone. 

TONE 
CONTROL 
When your tuning is 
completed, a slight adjust- 
ment of this dial adapts 
the tone to your particu- 
lar type of speaker. 

DETECTOR 
One preliminary regula- 
tion of this dial permanent- 
ly adjusts your receiver 
to get the best out of 
whatever make or type 
of tubes you prefer. 

ANTENNA DIAL 
This dial adjusts your sot to the length 
of your aerial and selects the station. 

NEUTRO DIALS 
These two dials unlock the neutrodyne 
combination. Both tune closely alike. 

Vernier on each tuning dial provides for ulna-precise 4w-orient far long distance. 

Note: The same station always 
comes in on the same set of dial 
positions. The position may there- 
fore be "logged ", or charted so that 
you can tune for any previously - 
heard station instantly. 

"This year and next 
year" is the title of a 
handsomely illustrated 
booklet that goes 
thoroughly into detail 
about Malone - Lemmon 
receivers. Every set buy- 
er who wants consis- 
tently good musical en- 
tertainment, and every 
dealer who wants to sell 
a set which requires vir- 
tually no "servicing" 
should write today for a 
copy. 

cí111 things 
to all men v 

A turn of the wrist and your 
Malone -Lemmon searches the coun- 
try for the program you like best! 
The range is there, to get what you 
want to hear. The control is there, 
to cut out what you don't want to 
hear. The power is there, to flood 
the room with clear, living speech 
and music. And that speech and 

music can be varied as you want it! 
Interpret it to suit your individ- 
ual taste and fancy ! With the 
exclusive Malone -Lemmon tone -dial, 
you put your own expression into 
distant music. With the exclusive 
Malone -Lemmon volume -dial, you 
vary the sound from a whisper to 
full speaker volume, instantly. 

MALON i ; -][d]ElydMON 
Neutrodyne r Receivers 

Made by Carloyd Electric and Radio Company 
342 _ Madison Avenue, New-York. N. Y, 

* Tested and approved by RADIO BROADCAST * 
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The rumored Telos Kit 
now ready 

with refinements and features of amazing interest 

Already they're build- 
ing new Telos sets the 
experienced fans who 
first discovered the amaz- 
ing results Telos gets. 
And the very ones who 
from the beginning said 
'Pesos was everything 
they wanted a set to be 

they are the ones who 
are now most surprised 
at the lengths to which the Telomonic 
principle of tuned R. F. has been 
carried. 

Three stages of Telos tuned R. F.! 
Two wo stages of reflexed resistance 
coupled amplification. Six dry cell 
tubes (U. V. 199's or D. V. 3's) con- 
suming only 6 to 8 milliamperes at 
90 volts. 

The most distance, the most volume, 
for the least upkeep ! Unicontrol 
( Pat. app. for) , the clever device 
whereby all dials turn simultaneously 

Telos 
adio 

* Tested 

I 

I 

I 

I 

for rough tuning, then 
separately for the finer 
adjustments. 
These are just a few 
hints of the surprises in 
store for you in the 
Telos Kit. And you 
can do other things with 
it, too. In the Kit you'll 
find the most detailed 
instructions for using 6 

volt tubes if you prefer. You'll find 
how to use transformer A. F. in place 
of resistance- coupled. You'll find 
all sorts of interesting combinations. 
Yet the essential Telos instruments 
for these variations of the Telomonic 
circuit are all in the Kit. 
There's not a quarter enough room 
on this page even to list all the 
things you get in the Kit and all the 
interesting experiments you can try 
with them. But you can follow the 
example of thousands of experienced 
fans and send the coupon below 
to-day! 

-1 
Danziger- Jones, Inc., I 

Dept. B, 25 Waverly Place, I 

New York, N. Y. I 

I 

I 

Name 6tr 

Your new Telos Kit sounds good! I want to 
know all about it at once. 

I Address L--- - - -- - 
and approved by Rnuto BROADCAST * 
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Here with a Loaf of Bread beneath the Bough' 
A Flask of Wine ,A Book of Verse -and Thou 

Besides me síngind in the W lderneff --- 
And WI' derneyr íf Jaradiye enoul. 
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MELCO SUPREME RECEIVER 
Tuned Radio Frequency 

A five tube receiver that embodies every 
feature demanded by the most discriminating 
enthusiast for perfect radio reception. The 
Melco Supreme really amazes in its perfor- 
mance any time and any place. 

Your dealer will be glad to 
demonstrate. Ask for our 
literature. It's interesting. 

AMSCO PRODUCTS INC. 
Broome &Lafayette Sts. NewYorlt City. 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


16 -f RADIO BROADCAST ADVERTISER 

FIST.:Y1 
ELECTP I E Q U I P M E N T 

The Measure of True Worth 
SPECIFICATIONS 

Circuit: Two stages of tuned radio 
frequency amplification, detector and 
two stages of audio frequency amplifi- 
cation. Non-oscillating. 
Tubes: Five in all. Jacks provided for 
either five or four tube operation. 
Batteries: Either storage or dry cells. 

Cables: Complete set supplied for "A" 
and "B" batteries. 
Wave lengths: Zoo to boo meters, with 
uniform efficiency of reception. 
Aerial: 75 to 12.5 feet, single wire. 
Panel: Aluminum, with attractive 
crystal black finish. A. perfect body 
capacity shield. 
Dials: Sunken design. Shaped to fit 
the hand and permit a natural posi- 
tion in tuning. 
Rheostats: Adequate resistance for all 
standard base commercial tubes. 
Condensers: Single bearing, low leakage 
losses. 
Sockets: Suspended on cushion springs 
which absorb vibrations. 
Cabinet: Mahogany, with distinctive 
lines and high finish. Ample space 
provided for "B" batteries. 

EFFICIENT performance, attractive appearance and 
moderate price are the three basic elements that corn- 

prise value in a receiving set, as in any other article. Trick 
names and catch phrases, used to designate circuits, mean 
little and often confuse the buyer. All three essentials are 
combined in the Type 6 -D Receiver. 
Performance: Extraordinary selectivity widens the choice 
of programs. In close proximity to powerful stations, the 
sharpness of tuning is marked. Far distant points are re- 
ceived with unusual clarity and volume. Tuning is very 
simple. The three dials are closely matched at all wave 
lengths, and settings are easily memorized. 
Appearance: The substantial mahogany cabinet, with 
distinctive lines and high finish, is a fitting addition to 
the living room or library. The symmetrical panel layout 
and interior construction bear the imprint of advanced 
thought and skilled workmanship. 
Price: $115.00, without tubes and batteries, creates a new 
standard of value. 

Eti ANN 

EICEMANN - MAGNETO - CO RPOR.ATION 
General Offices : 165 Broadway , 

D IL O I T J' A N F IZ. A N C I J' C O 
New York 

CHICAGO 
* Tested and approved by RADIO BROADCAST * 
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- BRISTOL - 
ONE STAGE POWER 

AMPLIFIER 
DIF $R15TDl:óOMPANY 
*Alt 9k,:R`; CONN. 

a SRkAI 
Ì.é EHf ![b.:s 

Give Your Loud Speaker 
A Chance 

Loud speakers will not give best results unless there is 
sufficient amplification. 

It is not necessary to rebuild your set to secure the re- 
quired amplification -here is a One Stage Unit which can 
be added to any good audio receiving set of one or two 
stages. In fact, any desired amplification can be had by 
connecting several Bristol One Stage Power Amplifiers 
together. 

This amplifier has been carefully worked out to avoid the 
distortions of speech and music which are apt to mar the 
performance of an amplifier with improper grid control 
and transformers of inferior design. When used with loud 
speakers of the better class, and particularly with the 
Bristol Audiophone, music and speech are reproduced 
without any distortion that the ear can detect. 

Write for Bulletin No. AH -3011. 

Made By 

THE BRISTOL COMPANY 

C%-- 
- WATERBURY, CONN. 

* Tested and approved by RADIO BROADCAST * 
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i 
Soft, Mellow Light 

You attach the light cord to any 
socket and switch on a soft glow- 
ing light. Then and there you 
will be convinced that you have 
the most beautiful library lamp 
money can buy. 

Speríal loud 
sflraking un rfed*Pfr 

. ,,,.wu+eae.wz* 

Clear Resonant 
Radio Tone 

Simply attach the Radialamp in 
place of the head phones. Then 
switch on your Radio set. Instant- 
ly the room is flooded with music 
so amazingly clear so flawlessly 
resonant -you will wonder that 
any Radio loud speaker can give 
such perfect reproduction. No extra batteries -no adjust- 
ments. 

q7iis AinazingNew Twin Feature 
11O LOUD-SPEAKER 

HERE have been "horn 
type" loud speakers, box 
loud speakers, cabinet loud 

speakers -but never before in the 
history of Radio has there been 
such a sensation as the RADIA- 
LAMP. It is a loud speaker. 
It is a library lamp. Also it is 
an indescribably better loud 
speaker, from the perfected unit 
in the base, to the taut parch- 
ment shade that gives it the 
flawless, human tone resonance. 
And it is an incomparably more 
beautiful lamp, from the artistic 
cast metal stem to the light -mel- 
lowing shade made of specially 
selected parchment. 

Two Superior Features 
For the Price of Either 

As a loud speaker alone compare 
the RADIALAMP with any of 
the old type horns. Examine it 

carefully -see the 
latest scientific 
principles that 
make it a superior 
Radio Horn. From 
the loud speaking 
unit concealed in 
the base the tone is 
amplified through 
the tapered tone 
chamber to the 
"sound mirror" in 
the top of the shade. 
Here it is deflected 
into the parchment 
shade through the 
warm air which is 
kept at a uniform 
heat by the light 
globes. 

DEALERS 
You Can Cash In On 
This Radio Sensation 

Put this beautiful lamp 
and radio horn on your 
counter and sell it for the 
price of either a good lamp 
or loud speaker -both for 
the ' price of one. Put 
it into the window. See 
the radio fans collect - 
watch them stream in to 
ask questions, see them ad- 
mire the beauty of the lamp 
-especially when it is 
lighted and they can appre- 
ciate the soft, mellow light 
as well as hear the perfect 
tone reproduction. Thou- 
sands are buying Radialamps 
in New York. It will make 
just as big a hit in your 
city. Write for further in- 
formation. 

The sound waves are intensified by the 
warm air which greatly increases the 
purity of the tone. Even if you already 
have an old -type loud speaker you will 
also want the RADIALAMP for its 
beautiful music and its excellent reading 

r 
i 
1 

RAD 
I 

On Sale at I 

Leaden 
TRADE MARK Address 

LOUD SPEAKER 
Radio Stores I 

Everywhere. City. .... 

light. You can put it in another 
room -if you wish to. Easily 
connected by a long wire to your 
receiving set. 

Step in to your dealer to-day- 
see the RADIALAMP for your- 
self -you will be won over in- 
stantly by its astonishing beauty -it will positively add to the 
grace and charm of the already 
lovely furnished home. As an 
art piece -you will see that it is 
in a class by itself, and the price 
-the RADIALAMP is a su- 
perior lamp and loud speaker 
for the usual price of either one. 
If your dealer hasn't it, just fill 
in and mail the coupon. It will 
bring you complete information. 

Radiolamp Co. 
Dept. 911 

334 Fifth Ave., New York 
a - - - e - - - .e 

Radiolamp Co., Dept. 911, 
334 Fifth Ave., New York 

Please send me at once complete informa- 
tion about RADIALAMP loud speaker. 

Name. 

* Tested and approved by RADIO BROADCAST * 
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TRADE MARK REG.U.S PAT OFF.. 

-for first stage of amplification, AmerTran AF-6 
for second and higher stages, AmerTran AF-7 

When you listen to a receiving set that reproduces a clear, full, strong 
tone -the lower orchestral notes as well as the higher register, with 
precise articulation of the human voice, including the elusive sibilants, 
the chances are ioo to r that the transformer is AMERTRAN. 

Twenty -three years' experience is built into the AMERTRAN- experi- 
ence running back to the pioneer days when we built the large trans- 
mitting transformers for the Marconi Company's first commercial 
transatlantic wireless communication. 

"Improve your set with an AmerTran" 
Price, either type, $7. At your dealer's 

AMERICAN TRANSFORMER COMPANY 
Designers and builders of radio transformers for over 23 years 

181 Emmet Street, Newark, New Jersey 

* Tested and approved by RADIO BROADCAST 
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Get directly at them 
.1re the contacts in the sockets of your radio 
set easily accessible for ordinary and neces- 
sary cleaning ? 
JJ'ith Na -aid De Luxe Sockets in use you 
need neither sandpaper or an extra reach to 
keep contact strips and tube terminals bright 
and clean. 
Just rotate the tube three or four times. 
Instantly the dual -wipe laminated contacts 
remove corrosion, making a bright perfect 
connection. This action is on the side of 
the tube terminals away from the soldered 
ends. "It's the contact that counts." 
Make your Superheterodyne set free from 
socket trouble by using Na -ald De Luxe 
Sockets. 
Sockets and panel mounts for all tubes. 
Prices 3 5c. to 75c. Send for catalogue. 

ALDEN MANUFACTURING CO. 
Dept. B Springfield, Mass. 

*elo 
Contacts 
Clean, 

No phonograph parts to 
be removed-Drop sound - 
box needle on Dulce -Tone 

$10 makes your talking machine 
the finest of loud- speakers. 

Link your radio to your talking ma- 
chine with a Dulce- i one. Reproduce 
radio broad -casting with deep, rich 
clarity. Small, unobtrusive, con- 
venient. Does -lot require removal 
of any parts. A separate device - 
NOT an attachment. $10 complete 
at radio and talking machine stores, 
or direct, if unobtainable locally. 

THE TEAGLE COMPANY 
1125 Oregon Ave. Cleveland, Ohio 

Í 

CARDWELL 
Low Loss, Grounded Rotor 

CONDENSER 

Cardwell is the original Low Loss, rotor grounded 
condenser. It is a significant fact that of all the 
various kinds of radio apparatus on the market 
to -day the CARDWELL CONDENSER is the 
ONLY unit which is recognized by engineers and 
technical Editors of National prominence as the 
ONE best. 

A Postcard brings you an 
Education on Condensers. 

Allen D. Cardwell Mtg. Corp. 
81 Prospect St. Brooklyn, N. Y. 

* Tested and approved by RADIO BROADCAST * 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO BROADCAST ADVERTISER 

Adopted by Leading Manufacturers 

Manufacturers 
who desire to build quality 
into their products and who 
insist on speed and economy 
in their plants should write 
our nearest office for com- 
plete information on Spauld- 
ing Bakelite -Duresto. 

Factory : Tonawanda, N. Y. 
Sales Offices: Warehouses 
484 Broome St., N. Y. C. 
659 W. Lake St., Chicago. 
141 N. Fourth St., Phila. 
15 Elkins St., Boston. 

310 E. Fourth Street, Los 
Angeles. 

171 Second Street, San 
Francisco. 

509 First Nat'l Bank Bldg., 
Milwaukee 

THE unqualified endorsement of these leading radio 
manufacturers is in itself the greatest recommenda- 

tion of Spaulding Bakelite -Duresto quality. 

These men know bakelite. They know quality depends 
solely upon manufacturers. They know by actual ex- 
perience that Spaulding Bakelite -Duresto panels possess 
high dielectric properties and great strength; that it drills, 
saws, engraves without chipping; that it will not warp; 
that it retains an everlasting lustre. 
For efficiency and lasting beauty, you should use Bakelite -Duresto. 
Your dealer can furnish standard sizes, individually packed, special 
sizes to order. Look for Bakelite -Duresto panels on the sets you buy. 

Write nearest office for descriptive circular 
SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y. 

BAKELITE-DURESTO 
Panels -Sheets -Tubes -Rods 

* Tested and approved by RADIO BROADCAST * 
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PvREMld-Weather Insulators 

, .,., 
.-.-.._..la 

Antenna collect mighty 
little radio energy at best. 
If the antenna insulators 
are leaky of course you can't 
get distance or good re- 
ception. 

k 

12 Reasons For 
PYREX 

Antenna Insulators 
1. Give stronger signals. 
2. Bring in greatest distance. 
3. Insure no leakage losses. 
4. Have strain resistance over 450 lb. 
5. Have super- smooth surface. 
6. Collect no dust or soot. 
7. Rain can wash thoroughly. 
8. Absorb no water. 
9. Retain no surface moisture. 

10. Small phase angle difference (0.25 °) 
11. Made stronger to standrough handling. 
12. Used by the Navy and other Govern- 

ment Departments. 
PYREX Antenna Insulators are used under sever- 
est conditions by United States Coast Guard Ser- 
vice. Their phase angle difference does not change 
appreciably with various wave lengths. Their 
structure is continuously uniform, not relying 
on a glazed surface for insulating properties. 

To insure best results make sure your set is 
equipped with PYREX Broadcast Antenna In- 
sulators. Retail at 45c. 

Inquiries from jobbers invited 

CORNING GLASS WORKS 
Industrial Division 

CORNING - - - NEW YORK 

IN SUL) "writ- .. 
;i , e,. 

DON'T "FISH" 
FOR STATIONS 

KEEP A RECORD OF 
YOUR DIAL SETTINGS 
SÒ YOU CAN GET THEM 
"WHERE THEY ARE." 

ISTEN -I 
RADIO RECORD 

REG. U. S. PAT. OFF. 

THE ONLY "LISTEN -IN" BOOK 

PRICE 
75 cents 

At Your Dealer's 
or Sent Prepaid on 
Receipt of Price 

Flexible cloth binding. Gold stamp. 
ing, 160 pages. Printed on Bond 
Paper. Contains introductory arti- 
cle "How to Receive Radio Broad- 
cast," by Lloyd C. Greene, Radio 
editor Boston Globe. Many Radio 
Hints and Tips. Complete list of 
Broadcasting Stations and double 
page map of United States. 

LISTEN -IN 
PUBLISHING CO. 

117 MAIN ST. 
CAMBRIDGE, MASS. 

The Latest and Greatest 
Charger Achievement 

THE SILENT E * 9rNC 
t.Tt rata C 

The latest development, by L. E. France, pioneer 
inventor and creator of the successful F -F Bat- 
tery Chargers. This new charger embodies a 
new application of the push -pull principle, and 
eliminates all possibility of sparkling contacts. 

No bulbs, no acids, no fumes, 
no sticking contacts, no criti- 
cal adjustments. 
Charges 2, 4, 6, or 8 volt bat- 
teries at 5 or 7 ampere rate, 
also up to 120 volts of B bat- 
tery IN SERIES at a desired 
varying rate - an exclusive 
feature. No wires to change - 
simple - quick - convenient. 

Price of the Super -Charger, 
$22.00, west of Rockies, $23.00 

Write for literature and 
name of nearest dealer 

THE FRANCE MFG. CO. 
10327 BEREA ROAD CLEVELAND, OHIO 

Offices and stocks conveniently located 
throughout the United States and Canada 

* Tested and approved by RADIO BROADCAST * 
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All Parts Complete for the Series of Wonderful 

KNOCKOUT RECEIVERS 
Save Time! Save Patience! Deal with a house which specializes in what you want. Get 

the parts complete for the One, Two, or Three Tube Knock -Out Receivers, including the R. B. 
Booklet of instructions, described by Radio Broadcast, (price 50e, or free with order,) from 
"The Radio House of Friendly Service." 
Headquarters tor Everything Needed for the Entire Series - 

and anything else usually wanted to build or equip any other set. 

One -Tube Knock -Out 
"I have received KFI, Los Angeles, five nights in succession, under - 

standing every word spoken and the music with extra good volume. On 
two occasions, have been able to use the loud speaker." B. R. LINTON, 
H APEVILLE, GA. We Give You - 

1 Cabinet, 7x10 ; 1 
Panel, 7x10 ; 1 Base- 
board, 61/2 x91/2 ; 7 
Binding Posts; 2 Rad- 
ion Dials ; 1 Jack, Fil- 
ament Control; 2.0005 
Condensers ; 1 Crystal 
Detector; 1 Transform- 
er, 5 -1 ; 1 Socket ; 1 
Amperite and Mount- 
ing ; 2 Bakelite Tubes ; 
Varnished Tubing ; Bus 
Vire; Magnet Wire; 8 
Switch Points. 
14R39 Parts as listed. Reg- 
ular price $26.55 

Postpaid 
$20.62 

Three -Tube Knock -Out 
"It is very satisfactory; in fact, it has greater volume than 6- or 7- 

tube heterodyne." C. W. TOLLNER, NEW YORh. 

1 Cabinet, 7x14 ; 1 Panel, 7x14 ; 1 Baseboard. 6 1/2 x13 1/2 ; 8 Molded 
Binding Posts ; 2 0005 Condensers ; 1 6 -oh'n Rheostat ; 1 30 -ohm Rheo- 
stat ; 1 Bradleymeter ; 5 Turney Coils ; 2 Radion Dials ; 1 Transformer, 
5 -1; 1 Socket; 1 UV-199 Socket ; 1 .00025 Grid Condenser; 1 .0025 
Condenser; 1 4112 volt "C" Battery ; Bus Bar; Spaghetti. 
14R32 Parts as listed. Regular price $40.25 

Postpaid $33.17 
Read What This Expert Says: 

"I have built about 60 sets of all types. Have built four Knock -Out 
Sets and with nine sets now, in the presence of super -heterodyne, neutro- 
dyne, 6 -tube R. F. and others of the best types, I truly think the Knock- 
Out is the most satisfactory all around set 1. have ever built or tried." 
SPENCER CARLTON, M. D., NEW YORK. 

lt's Easy to do Business with Us. 
Every Article and Every Transac- 
tion Guaranteed to be Satisfactory. 
Quick Shipment. 
Goods Subject to Examination 

before acceptance, if desired. 
We Pay Transportation to any P. O. 

or shipping point in the U. S. 
No money in Advance, unless you pre- 

fer to send with order. 
Letters Answered Quickly and 

Intelligently. 
Radio Questions Answered Free 

and without obligation. 

Two -Tube Knock -Out 
"I have very distinctly heard on the 'phones 

the program of KGO, Oakland, Calif. My log 
shows many stations of 1,000 miles or more." 
J. P. CHARBONNEAU, MONTREAL, CANADA. 

1 Cabinet, 7x11 ; 1 Panel, 7x14 ; 1 Baseboard, 
61,2x131/2 ; 6 Binding Posts; 3 Jacks, Fila- 
ment Control ; 1 20 -ohm Rheostat ; 1 .0005 
Variable Condenser; 1 Crystal Detector; 1 Bal- 
lentine Variotransformer ; 1 Radion Dial ; 3 
Sockets ; Bus Wire; 3 Shermatran Transformers. 
14R44 Parts as listed. Regular price $44.75 

Postpaid $35.86 
A Favor Please? In answering, will you be 

so obliging as to add the names of several friends 
anywhere, whom you believe trill soon scant radio 
goods? This will be a kindness to them and to 
us. Thank you for your courtesy. 

Order Direct From This Advertisement -Quick Shipment! 

NAME 

ADDRESS 

Special! 
We are organized specially 
to help you, and are sure 
you will find it pleasant to 
deal with us. Will you 
please give us a trial? 

Liberty Mail Order House 
The Radio House of Friendly Service 

Dept. 688Y 106 Liberty St., New York 
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!; .11 MI. Ya r Ower 
t 

Plr4s a few terré.' j o r /aye 

ONLY Government 
licensed radio opera- 

tors are allowed to test and 
approve Tower's Scientific 
Headsets, thus guarantee- 
ing uniform tone quality. 

A STANDARD 
of Quality 

Knights of Old once fought 
to maintain a standard of 
honor, often battling 
against great odds to pro- 
tect and uphold their ideals. 
To -day that same un- 
wavering spirit of honor 
and superiority predom- 
inates in the production 
of Tower's Scientific Head- 
sets. 

WORLD'S GREATEST 
HEADSET VALUE 

?l. 

If your dealer cannot supply you, order direct 
by post card, and we will ship immediately Parcel 
Post, C.O.D. Address Dept. I for quick service. 

wettallf4 Cint 
87$rooktineAve,);Soptonattaog, 
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The Tube meam 
Music or Noise 

Radiotron 
WD-11 

All Radiotrons now 
reduced to $4.00 

It isn't a genuine WD -11 
unless it's a Radiotron. 
It isn't a genuine WD -12 
unless it's a Radiotron. 
It isn't a genuine UV -199 
unless it's a Radiotron. 
It isn't a genuine UV -200 
unless it's a Radiotron. 
It isn't a genuineUV -201 -a 
unless it's a Radiotron. 

Buying anything but the best in vacuum tubes is like 
trying to run a car on gas that is half water. In radio, 
everything, in the end, depends upon the Radiotrons. 
You can put perfectly good Radiotrons in a poorly 
made set -that's true. But the point is that the very 
finest receiver made can be no better than its tubes. 
This is no new or startling announcement. Everyone 
knows it. And that's why, at the radio counter, you 
see each man pick up a Radiotron and look at the base 
for the word "Radiotron ", and at the glass for the 
"RCA" mark. For best reception -real music -nothing 
short of the best in tubes will do. 

Radio Corporation of America 
Saks Offices Suite No. 310 

233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 
433 California St., San Francisco, Cal. 

This symbol 
of quality 

is your 
protection iotron 

REG. U. S. PAT. OFF. 
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BROADCASTING THE UNITED STATES MARINE 
BAND 

At the Sylvan Theatre in Washington. The announcer of 
WCA P, the station which broadcast the concert, is comfortably 
seated inside the coupé with a microphone at his side. The soft 
upholstery of the car makes an excellent announcer's booth 
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Will Radio Make the People the 
Government? 

Democracy Is Government by Public Opinion and Radio Broadcasting is 
Bringing Politics Into the Front Parlor -Will Those Who Listen Vote? 

BY MARK SULLIVAN 

ONE afternoon during the Demo- 
cratic Convention in July, a 
Texas delegate remarked, "This 
will cost Texas a million dollars 

in its cotton crop through farmers staying 
away from the fields to listen in on the radio. 
But," he added, "it's worth it. It'll let every- 
body know just 
who's who and 
what's what in 
this conven- 
tion." 

Whatever ac- 
curacy his judg- 
ment may have 
had about the 
money in- 
volved, his de- 
duction about 
the effect of the 
radio on that 
Democratic 
Convention 
was correct. 
There was one 
day in which 
the news of it 
might have 

been compressed by the practitioners of that 
most compact of arts, the headline writers 
into something like: "Western Radio Fans 
Listening -in On Convention, Hear New York 
Hiss Bryan, and Telegraph Delegates to 
Stand by Commoner." That quickness of 
response on the part of public feeling is going 

to be one of the 
effects the radio 
will have on 
politics. Coup- 
led with its 
widespread use, 
its ultimate un- 
iversality, it 
will work sev- 
eral political 
t r ansforma- 
tions. In polit- 
ical conven- 
tions, and in 
every of her sort 
of political dis- 
cussion, the 
thing most ard- 
ently desired by 
everybody who 
has confidence 

JOHN W. DAVIS 

Democratic candidate for President, campaigning by radio. Radio 
is aiding the people to find out just what each candidate says he 
stands for. Probably the most notable feature of the 1924 cam- 

paign is the use of radio by all three candidates 
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that his position has popular support, is quick 
access to that public, and facility for the pub- 
lic to express itself. 

This increase of facility is one of the things 
the radio will bring about. Popular support 
existed to some extent before; and to the 
degree that it existed, it was the most powerful 
of political leverages. For the fact that 
Woodrow Wilson had a political career, the 
largest single contributing factor was an in- 
cident at the Democratic Convention at Balti- 
more in 1912. During all the early days of 
that convention, Champ Clark was in the lead, 
with Wilson a second, at one time so destined, 
apparently, to be permanently a second, that 
some of his advisers counseled him to with- 
draw, after Clark had pushed his leadership 
to the point of an actual majority. Just 
about that time, however, the convention 
adjourned over Sunday. During that week- 
end adjournment, the convention and the 
individual delegates were flooded with tele- 
grams demanding that Wilson be made the 
nominee. It was through this pressure from 
the country that the Democrats took the 
unprecedented step of refusing the necessary 
two thirds to a candidate who had already got 
more than half the delegates, rejected Clark, 
and nominated Wilson. 

BROADCASTING CONGRESS 

THAT is the kind of thing that is going to 
be greatly accelerated by the radio. We 

have already had the radio for the first time 
this year in the conventions and in the ac- 
ceptance ceremonies of the candidates. Un- 
doubtedly the proceedings of Congress will 
soon be broadcast, I think. A public that 
got so much interest out of the Democratic 
Convention will insist on the same access to 
Congress. And Congress as a whole won't 
be disposed to deny it. There is already a 
bill pending providing for the installation. The 
bill was introduced by Senator Howell of 
Nebraska. Senator Howell was one of the 
very earliest radio zealots in America. He 
was acutely interested in it and active about 
it long before most of us paid any attention 
to it. . Senator Howell has a scientific thread 
in his training that he got from his education 
at the Annapolis Naval Academy. Also, 
he is a most earnest believer in the public 
ownership and management of utilities that 
concern the public generally. Before he came 
to the Senate he was, as the manager of the 
city gas system of Omaha, one of the earliest, 
and possibly the most successful, director of a 
publicly owned utility in the United States. 

Senator Howell heard about the use of the 
radio in Europe quite early, and some Three 
years ago made a trip to Vienna to study its 
working in that city. He thinks strongly 
that the radio should be facilitated in every 
possible way as a medium between the people 
and the Government. Due to his own bent 
and experience, he would take an earlier and 
longer step toward identification of the radio 
with the Post Office, for example, than most 
of his fellow senators now think practicable 
or desirable. Short of that, however, there is 
little doubt that his bill to equip the two 
Houses of Congress for the broadcasting of 
speeches and other public business will be 
adopted. I don't know of any public man 
who opposes the idea of the maximum possible 
radio dissemination of all forms of public busi- 
ness and public discussion. If any of them 
have qualms, they won't state them publicly, 
for they know it is an innovation that cannot 
be stopped. Theoretically, a politician may 
believe in some other form of government than 
through public opinion or public emotion. 
But practically they know that it is the form 
of government that is now here. And if you 
assent to the principle of government by 
public opinion, you must assent also to the 
doctrine that the wider the dissemination of 
public information, and the greater the 
number of persons enabled to participate in 
the formation of common judgments and 
common reactions in the shape of emotion, the 
more logical it is. 

HOW IS RADIO GOING TO BALANCE POLITICAL 

FORTUNES? 

OSSI BLY we shall have some erratic, 
I some curious and unanticipated results in 
the fortunes of individual politicians and 
leaders. There appears to be such a thing 
as a radio personality. In the present cam- 
paign it is claimed that Coolidge has it, 
while Davis has not. A correspondent of a 
Democratic paper, Mr. Charles Michelson of 
the New York World, wrote about this: 

Mr. Coolidge is no orator. There is a wire 
edge to his voice, due in some degree to the 
regular nasal twang of the thirty -third degree 
Yankee and in part to his meticulous enuncia- 
tion of each syllable; but according to the pro- 
fessors of the new art, he has a perfect radio 
voice. The twang and shrillness disappear 
somewhere along the aerial, and he sounds 
through the ether with exact clearness as well 
as softness. Mr. Davis, on the contrary, has a 
voice which to the direct auditor has that bell - 
like quality of resonance that doubles the 
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quality of his delightful rhetoric. Via radio, 
however, this muffles and fogs to some extent. 
The radio was perfected just in time for Mr. 
Coolidge. His adversary has all the best of it 
in presence and personal magnetism. Davis 
is tall, with a face that would fit in a group 
picture of the signers of the Declaration of 
Independence and features like idealistic 
medallion. Coolidge 
looks shorter than he 
is; his features are 
sharp and give a 
probably unjust im- 
pression of peevish- 
ness.. Before an 
audience Davis 
glows, while the Pres- 
ident always looks un- 
happy whether he is 
or not. Under these 
circumstances, the 
radio must be Mr. 
Coolidge's salvation. 
He doesn't look as if 
he had the physique 
to stand the strain of 
an old- fashioned cam- 
paign -half a dozen 
speeches a day and 
traveling every night 
for months - in the 
first place, and in the 
second his hard, sta- 
t is t i c al, analytical 
method of expression 
is scarcely calculated 
to counterbalance the 
unimpressiveness of 
his appearance. So 
the advent of radio 
must be listed as one 
more item in the total of the Coolidge luck 
ordestinyor whatever it is that seems to make 
things come right for him politically. 

an 

men chatting in the ante -room, the explana- 
tion they most generally give him for their 
temporary retirement is that " Heflin is 
talking." Or they remark, "There is noth- 
ing important on. Heflin is delivering the 
twenty -third installment of his attack on the 
Federal Reserve Board." 

Who Is the Government? 

Some pessimists like to think it is the Sen- 
ate, some the House, more think the Govern- 
ment is the President, and some few seem to 
think it is the Supreme Court. But when 
the broadcasters began sending out the 
Republican and Democratic conventions, 
the political observers with their ears to the 
political ground began to wonder. I t took 
no seer to observe that the " peepul " were 
again taking an interest in politics. And 
during this campaign, very largely being con- 
ducted by radio, politics is prowling right 
into the front parlor. 

What is going to happen? Mark Sullivan, 
who contributes a political article to World's 
Work each month, and whose daily stories 
from Washington in the New York Herald - 
Tribune are counted some of the most au- 
thoritative and interesting in the field of 
political writing, considers these questions: 

-Is Congress Going to Broadcast? 
-What Is Radio Personality? 
-Can Broadcasting Replace 

gressional Record? 
-What Is Going to Become of the Old 

Line Political Speaker ? -THE EDITOR. 

the Con- 

ARE OUR SPEAKERS GOING TO BE DIFFERENT? 

IHAVE speculated a good deal, without 
arriving at any very competent conclusions, 

about what the effect of the radio will be on 
Congress as a whole and on individual politi- 
cians. Just what type of public speaker will 
the people prefer to listen to? One of the 
premier Marathon talkers in the Senate is 
Heflin of Georgia. Without having measured 
the lines in the Congressional Record, I 

should say off -hand. that Heflin is one of the 
greatest long- distance speakers, one of the 
most nearly ever -flowing fountains of words, in 
public life. When a newspaper man hurries 
into the press -room on his way to the gallery, 
fearing he may be missing something im- 
portant, and finds the bulk of the newspaper 

As it happens, it is 
the depraved taste of 
the writer of this 
article that elevates 
him to the distinc- 
tion, rather uncom- 
mon among news- 
paper men and among 
senators, of liking to 
listen to Heflin talk. 
Heflin is not a beauti- 
ful person, but he has 
two engaging quali- 
ties: He has that 
agreeable intonation 
of the South -and he 
can tell Negro stories 
better than any other 
man in public life. I 

would venture more 
and say that Heflin 
can tell more Negro 
stories and b et t er 
ones than .any pro- 
fessional entertainer. 
Heflin knows the dif- 
ference between a 
stage- carpentered 
Negro story and the 
true Negro story, the 

kind that reflects the real soul, the habit of 
thought, the way of looking at things, of 
the genuine unsophisticated Southern colored 
man. And Heflin doesn't tell his stories 
merely for the sake of being amusing. He 
adapts them to the situation he is discussing 
with an art that is often rather more effective 
than heavy logic. 

As to the soundness of Heflin's economics, 
or the high- mindedness of his political arts, 
there is some difference of judgment. They 
tell a story about Heflin. That is, they re- 
peat something that Heflin is alleged to have 
said on the stump in Alabama some years ago. 
I never heard Heflin address an audience of 
Alabama farmers in the hills far back from the 
railroads. I should like to. For there, I 

should imagine, Heflin would be at his best. 
In any event, disavowing personal responsi- 
bility for the authenticity of the story, I repeat 
it in the same spirit in which Heflin repeats his 
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stories about Black Sam and Mollie the cook. 
Heflin made a campaign for the Lower 
House in the year at the beginning of the War, 
when cotton was at six cents a pound. Then 
he made his appeal for the Senate in 1918, 
when the war -time demand had got under 
way and raised the price of cotton to upward of 
thirty cents a pound. 
All this economic and 
political history Hef- 
lin is alleged to have 
summed up to the 
Alabama farmers in 
a passage running 
thus: 

" You good folks, 
you -all sent me to the 
Lower House of Con - 
gress when cotton was 
six cents a pound, and 
then you saw cotton 
go right straight up to 
thirty cents a pound. 
Now, good folks, you 
send me to the Upper 
House of Congress, to 
the high -up place - 
you send me to the 
Senate, and then you 
watch where the price 
of cotton will go to." 

Unhappily it was 
soon after Alabama 
elevated Heflin to the 
Senate that the War 

to the fundamental merit of the speeches and 
the speakers. 

A good many questions will arise about dis- 
tribution of time. We have already seen 
that the radio is making its own imperious de- 
mands about a preferred hour. In 1920, before 
the radio came, the two candidates for the 

Presidency, Cox and 
Harding, both timed 

Let the Non -Voter Beware 

F or t his year, great efforts are being made 
to bring the sluggish voter to the polls. With 
radio interesting great additional groups of 
citizens in the affairs of government, many 
organizations are pushing a "Get- Out -the- 
Vote" campaign. The National Association 
of Manufacturers is coöperating with the 
American Radio Association to appeal to 
the voter by radio and by newspaper an- 
nouncement. And the Boy Scouts of Amer- 
ica are going to make a personal canvass 
designed to reach every voter. James E. 
West, Chief Scout Executive, says in a letter 
to RADIO BROADCAST, "It seems to us that 
this problem offers the Boy Scouts of Amer- 
ica an excellent opportunity for applying its 
method of `learning by doing' by having 
scouts make an earnest effort to increase the 
voting average of their respective cities and 
towns, beginning with their own homes and 
neighborhoods, entirely on a non- partisan 
basis." There are many who think that the 
noticeably increased interest in practical 
politics is due in a large measure to radio. 
-THE EDITOR. 

ended and cotton de- 
scended rapidly to under ten cents a pound - 
which unkind reversal of fate, some members 
of the Federal Reserve Board believed, had 
more than a little to do with Heflin's Sena- 
torial attacks on them as the authors, accord- 
ing to his theory, of the deflation of the price 
of cotton. 

SENATORIAL NEGRO STORIES BY RADIO? 

WILL the radio audiences want to listen 
to Heflin's Negro stories? Or will they 

prefer the less ornate, the less mellow and 
mellifluous but rather more austerely accurate 
facts and figures of a speech on the tariff by 
Senator Smoot? if the radio audience has the 
same reaction as the personal presence audi- 
ence, it should work out all right. Last winter 
the two senators whose speeches were most 
certain to draw an audience to the Senate 
galleries were Borah of Idaho and Walsh of 
Montana. In. those two cases, the size of the 
gallery audiences were in direct proportion 

their acceptance 
speeches for the after- 
noon, because from 
three to five o'clock 
were the hours most 
convenient for t he 
greatest number to 
be there in person. 
This year both the 
candidates timed 
their acceptance 
speeches with a view, 
not to the audience, 
that could actually 
be there, but to the 
radio one. Eight 
o'clock in the even- 
ing, in the Eastern 
territory where popu- 
lation is densest, 
seems to be the hour 
accepted as best 
adapted for the larg- 
est number of radio 
listeners. Presum- 
ably, when the radio 
reaches into Congress, 

that will be the most prized hour. If it is, 
there will result a change in the hours of the 
sessions for the common system now, except 
in the congestion at the end of a session, is for 
Congress to sit from eleven in the morning 
until five in the afternoon. 

CONGRESS WILL BOW TO RADIO 

THAT 
mere change of working hours will 

be minor compared to complications 
about assigning the preferred hour to the 
speakers who will want it. Probably the 
outcome will be a wholesome increase in the 
potency of party leadership. lt would seem 
probable that with the radio installed, each 
party will tend to gravitate about one leader 
or a small group of leaders, and will tend to 
give these leaders the preferred hours for the 
formulation and dissemination of official party 
policy. One hopes that there will not be too 
much disposition on the part of the radio 
listeners to give their ears to the entertaining 
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speaker rather than the sound one, or the ones 
chosen to give official expression of party 
policy. One wonders just how it will be de- 
termined what speakers the radio listeners 
want to hear -and what ones they want to 
"walk out on." 

RADIO NEEDS A "GET OFF THE EARTH" SIGN 

THE radio so far provides no means for the 
listener to shout "Get Off the Wire!" or 

"Get Off the Air!" or "Get Off the Earth!" 
or whatever else it is that an irritated radio 
listener should say to a politician who bores 
him, or excites his opposition. Of course, the 
radio listener, so far as he is concerned in- 
dividually, has the most effective possible 
means of giving a boresome speaker per- 
mission to "take the air" in another than 
the radio meaning of that phrase. All the 
listener has to do is to turn his dials and put his 
mind on the more agreeable harmony of a 
concert. The difficulty is, that this method 
lacks a certain kind of personal satisfaction. 
It does not provide the listener with a me- 
chanism for conveying to the speaker the 

A TELEPHONED PHOTOGRAPH 
Of the Republican convention at Cleveland. The 
linking of wire photography and broadcasting has 
brought the Nation in almost immediate touch with 
political events. Mrs. Florence C. Porter, of Cali- 
fornia, is seconding the nomination of Calvin 
Coolidge. The microphones can be seen at the top 

of the lectern 

the Government ? 2 3 

NIGHT SESSIONS OF CONGRESS 

Will become very important if the legislative arm 
"speaks" through the microphone, for only a 

comparative few could listen during the daylight 
hours 

information that the listener is through with 
him. It fails to give the listener that agree- 
able and wholesome outlet for a surging emo- 
tion that comes from rising in his seat and 
marching stiff- necked toward the door. At 
the same time, it has compensations for the 
less combative and the more courteous. From 
a radio audience you can tiptoe your way out 
without suffering the embarrassment of the 
feeling that you may be disturbing your 
fellow- auditors. 

YOU C k \'T FOOL THE RADIO 

THE fundamental merit of the radio in 

Congress will be that it will enable the 
public to get its information direct. At 
present, aside from those speeches from men 
who, because of one distinction or another, 
have all their speeches printed in full -aside 
from these, the public is now dependent on 

the vicarious censorship of the newspaper re- 
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porter. It is the reporter who ignores some 
speeches, makes mere allusions to some, and 
transmits extracts from others. In all this 
exercise of judgment or taste, there are the 
aberrations that inevitably accompany any 
individual judgment. Undoubtedly one of 
the chief defects of the present method of re- 
porting Congress is that it lays undue em- 
phasis on the bizarre, the picturesque, the 
humorous, or the sensational. These, fre- 
quently, are the high spots picked out of 
speeches by the reporters, and therefore the 
only portions of the 
speeches that ever 
reach the great mass 
of the public. This is 
a constant and legiti- 
mate occasion for 
complaint on the part 
of public men. 

I once spent some 
weeks at Carlsbad. 
It was a time when 
the proceedings of 
Congress were unusu- 
ally important, and 
when I happened to 
have unusual interest 
in them. Again and 
again, in the depend- 
ence on the news- 
papers enforced by 
that exile in Europe, 
I was impressed with 
the inadequacy o f 
the information I 

could get through the 
newspapers. I recall 
one day when the only news of our Congress 
in the European edition of an American paper 
consisted of a brief account of a personal 
controversy the late Senator Penrose of 
Pennsylvania had with a fellow- senator. The 
only direct quotation transmitted was a bit of 
caustic sarcasm. 

Broadcast 

functioning of our American democracy, an 
impediment so serious that it might be ade- 
quate cause for apprehension. . In London, 
the proceedings of Parliament, with compara- 
tively little condensation, and with only such 
editing as makes for clarity, are printed in full 
in at least three morning London newspapers. 
In America we have nothing like that. The 
nearest we have is the case of two or three 
New York papers which print a few speeches 
in full, and have a condensed summary of the 
rest. The reason for the difference between 

England and the 
United States is not 
any lack of thought- 
ful interest on the 
part of Americans in 
their national legisla- 
ture. Americans read 
much more and sup- 
port many more news- 
papers in proportion 
to population than 
the English. The dif- 
ference is largely me- 
chanical and geo- 
graphical. So far as 
regards proceedings 
of Parliament in the 
newspapers, all Eng- 
land is practically one 
city. The British 

© Parliament is in the 
largest city, whereas 
our Congress is in one 
of our relatively small 
cities. More than 
this, a London news- 

paper that goes to press at two o'clock in the 
morning can be in the hands of readers in the 
most distant hamlet of the Kingdom before 
evening. With us, California is some four 
days distant from the Capital, and the cost 
for telegraph tolls to a San Francisco news- 
paper that might be ambitious enough to print 
all the proceedings of Congress, would be 
prohibitive. 

To offset this difficulty of ours, William 
Jennings Bryan and some others have re- 
peatedly proposed some kind of official news- 
paper that should, through the machinery of a 
non -partisan Board of Editors, make and dis- 
tribute an adequate official summary of the 
work of Congress. That idea has been pro- 
posed again and again. It has never got any- 
where, for the reason, among others, that a 
Board of Editors sufficiently non -partisan to 
satisfy everybody is a dream impossible of 

Underwood & Underwood 

HENRY MORGENTHAU 
Before a microphone in New York. Public men 
welcome the opportunity to address and interest the 
greatly increased audience the radio gives them 

RADIO: DEMOCRACY'S FINAL SUPPLEMENT 

WV 

ITH the radio, all this will be changed. 
Y The person who wants to listen to Con- 

gress will be able to do so, and there will be 
many who will want to listen. Let there be no 
doubt of that. There has always been in this 
country an immense unfilled demand in this 
field. I have heard it said by a competently 
thoughtful person that the absence of com- 
plete reports of the proceedings of Congress in 
a form and with a promptness available for 
all the public, was a real impediment to the 
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WHEN SHALL WE LISTEN-IN ON THE GOVERNMENT? 
Mark Sullivan thinks that the time is not far distant when the proceedings of Congress will be broadcast. 
The average newspaper cannot give full reports of the two Houses, and the Congressional Record reaches 

but a few of the people 

realization. The only thing that would meet, 
without criticism, what Bryan had in mind, 
would be a literal transcript. We already have 
a literal transcript in the shape of the Con- 
gressional Record. With that, the difficulty is 
its rather too great literalness. It includes such 
immense masses of irrelevant quotations in- 
troduced under "leave to print," and so much 
parliamentary minuti about resolutions and 
the like, that it is forbidding, even to a 
reader with the most ardent desire to follow 
the proceedings of his government with in- 

telligence. I find it a strain to read the 
Congressional Record, and it is a part of my 
business to do so. The consequence is that of 
the aggregate circulation of the Congressional 
Record, which is something like thirty -two 
thousand, the bulk, under the system of dis- 
tribution now practised, goes to little country 
newspapers as a complimentary gift from the 
local congressman; and finds its ultimate 
usefulness more in providing little print -shop 
stoves with fuel, than in the information of the 
public. 

CAN STATIC INTERFERENCE BE ELIMINATED? 

WALTER VAN B. ROBERTS has written a dis- 
cussion of this much discussed subject that is as infor- 

mative as it is interesting. What are the engineers doing 
to eliminate the present difficulties? What are the most 
productive lines of experiment? What results are likely 
to occu -r from the present line of investigation? 
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The Ways and Means of Audio- 
Frequency Amplification 
Applying the Family Tree Method to a Non -Technical Treat- 
ment of this Highly Important Adjunct to Radio Receivers 

BY JULIAN KAY 

THIS is the third article by Mr. Kay in the "What's In a Name ?" 
series. The first article appearing last June, sorted out and classified 

the various types of radio receivers in present use. The second, in 
July, told the story of radio-frequency amplification. It is no secret 
that many new members of the radio fraternity glibly use terms of 
whose meaning they have not the slightest idea. The articles in this 
series, each a complete unit, by the use of the unique and helpful 
Family Tree diagram, and a praiseworthy non -technicality of treat- 
ment, aim to clear the radio air for those who find it a bit thick. -THE 
EDITOR. 

THE criteria by which an ideal radio 
set is measured are two: distance and 
clarity. Both of these prime quali- 
ties are attained through the proper 

kind of amplifiers. 
Preceding articles of this series have dis- 

cussed the merits of various detectors, that 
essential radio "ear," and the means of aiding 
a detector to eavesdrop over a wide area - 
namely, radio frequency amplifiers -were 
explained. The super- heterodyne will be 
cited in a succeeding article and discussed 
as the most efficient combination of radio 
receiving apparatus known to-day. 

Radio sets are now nearly complete. One 
can listen over great distances, and so far at 
least, what we hear is a fairly accurate repre- 
sentation of what is 
being transmitted at 
the distant station. 
The final problem is 
to supply "pep" in 
sufficient quantity 
and in such a manner 
that what is heard is 
still something like 
what is being trans- 
mitted. 

Fig. i shows the 
position of audio- 
frequency amplifiers 
in the usual radio 
circuit. These am- 

plifiers derive their specific name from the 
fact that they follow a detector. In other 
words, they appear in the low or "audio" 
frequency part of the circuit. The band of 
frequencies which they will be called upon to 
amplify lies between about too and 5,000 
cycles per second. 

The careful construction of an audio ampli- 
fier is really more important than most radio 
fans appreciate. To rush out to the corner 
radio shop, to grab a cheap transformer, and 
to jam the parts together is not the way to 
make a good amplifier. 

There is still a morbid inclination among 
certain of the nouveau radio public which 
takes the indefensible form of boasting of 
listening to respective sets a half dozen blocks 

up the street, and the 
thrall of hearing hor- 
ribly distorted music 
over a distance of a 
thousand miles seems 
to hold many. The 
fortunate tendency, 
however, is toward 
"how well" one hears 
rather than "how far" 
or "how loud." 

An amplifier as the 
name implies, is any- 
thing that returns to 
you with interest 
whatever you give it. 

Do You Know- 
-How to judge a good amplifier? - What audio frequencies are? 
-How much an amplifier amplifies? 
-What types of audio frequency amplifi- 

cation there are? - How "quality" 
be secured from an amplifier? - Why the "frequency characteristic" of 
transformer is important? 

-What the function of the C battery is in an 
amplifier? 

-What a power amplifier is? 

and "quantity" both can 

a 
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FIG. I 

Audio frequency amplification 
comes after the tuner and detector 

A savings account, or a prize fighter incognito, 
are good examples. The particular type of 
amplifier in which we are now interested is a 
vacuum tube affair, like most of our present 
day radio equipment, and is one of the most 
uncomplaining contraptions that man has pro- 
duced. As long as you do not treat it too 
roughly it returns to you with interest exactly 
what you give to it. 

The motto of a well behaved amplifier stated 
in classical language might well be: 

"Small favors thankfully received and 
large ones granted in return." 

It amplifies, some "an hundred fold" and 
then some more. 

TYPES OF AUDIO AMPLIFIERS 

THERE are two general classes of ampli- 
fiers in which we are interested. These 

two divisions depend upon the matter of 
coupling. two or more together. As the 
Family Tree shows, the first large group is 
made up of those which are "conductively 
coupled," that is, in which the output of one 
amplifier and the imput of the next are actually 
connected together either by a metallic 

.1 
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n 

FIG. 2 
A resistance -coupled amplifier unit 

conductor or by means of a condenser. The 
second group depends for the transfer of energy 
from one unit to the next upon magnetic 
coupling existing between the two windings 
of a transformer. 

Resistance -coupled amplifiers, of which the 
general type is shown in Fig. 2, have one great 
advantage -(if properly constructed) in that 
they are distortionless. On the other hand, 
there is one great objection which has not as 
yet been overcome -they require much higher 
voltage B batteries for the same amplification 
than do the transformer or choke coil -coupled 
types. 

If a choke coil is substituted for the resis- 
tance, the B battery objection is partially 
remedied, but the amplifier now has a "fre- 
quency characteristic," that is it tends to 
amplify some frequencies more than others 

FIG. 3 

A transformer -coupled amplifier. 
Note the use of the C battery 

with a resultant distortion. This may, how- 
ever, be overcame by proper design. 

TRANSFORMER COUPLING 

rk 
T THE present time, the transformer is 

the all important link between signals 
that are detected and signals that are actually 
heard. Upon its efficiency depend the quan- 
tity and the quality of the music we hear. 
Unfortunately, quantity and quality seldom 
come in the same package, and in the case of 
the usual amplifier, when you have one you 
want the other and vice versa. And it is 

possible to have both. 
Fig. 3 shows the customary transformer - 

coupled amplifier. In this diagram, the trans- 
former looks like a simple and guileless piece of 
electrical apparatus -just two coils of wire on 
an iron core -but as the quaint saying goes: 

www.americanradiohistory.com

www.americanradiohistory.com


o 
A 

ott 

L:4 
O 
4. 
W 

-.4 

a. 
W 

E-1 
1 0 
V 

www.americanradiohistory.com

www.americanradiohistory.com


The Ways and Means of Audio-Frequency Amplification 29 

OUTPUT TR446WRMfR 

FIG. 4 
How an output transformer is used 

" You haven't heard the half of it." 

QUANTITY VERSUS QUALITY 

THE two aspects of the amplification 
problem -quantity and quality -are in- 

dissolubly bound up in the transformer. The 
first is controlled to a great extent upon what 
is known as the "turn- ratio." For instance, 
if the secondary has ten times as many turns 
of wire as the primary, the turn -ratio will be 
ten, and at the secondary terminals will ap- 
pear ten times the voltage that was applied 
to the terminals of the primary. 

If we use a vacuum tube with an amplifica- 
tion factor of six, the overall amplification 
of this combination -theoretically at least - 
ought to be six times ten or sixty. Actually, 
this is not realized since half of this voltage 
is consumed in the tube itself. 

At this point, the question naturally arises, 
why not use a turn ratio of fifteen or twenty? 

The answer lies in our discussion of the 
second amplification problem, "quality" of 
clarity, as it is often called. 

QUALITY AMPLIFICATION 

THE "frequency characteristic" of a trans- 
former is a measure of how well the device 

will transmit various frequencies. 
When we realize that we are amplifying 

musical sounds of frequencies that may lie 
anywhere between loo and 5,000 cycles per 
second, and that each individual frequency 
should be reproduced for us exactly as they 
are transmitted, we see the value of a "flat 
characteristic." 

Fig. 7 shows the characteristics of two audio 
transformers, the other apparatus being the 
same in the two cases. One transformer 
transmits all frequencies very much alike, 
while the other gives a tremendous amplifica- 
tion around a thousand cycles. Such a trans- 
former would not give accurate reproduction 
and would probably present any soprano as 
nothing better than a terrible squawk. 

Any one can make a transformer that will 
have a "hump" around I,000 cycles. In 
fact the majority of cheap transformers enjoy 
such camel like humps. 

The difficulty is to make an instrument with 
a flat frequency characteristic. If we strive 
for high quantity amplification, we must 
use many turns on the secondary, and that 
means a large distributed capacity which in 
turn means that the high frequencies will be 
lopped off and will not get through. If we 
make a cheap transformer, we economize 
on core and wire, and as a result the primary 
has a low inductance. Accordingly, the low 
frequencies are cheated. 

And there you are. 
To make a good transformer costs good 

money and the manufacturer must compro- 
mise. He is between the devil and that awful 
deep sea. if he is reliable, he makes a low 
ratio coil, which keeps down the distributed 
capacity and amplifies the high frequencies, 
and puts as many turns on the primary as he 
can afford, which brings in the bass viols and 
drums, and then juggles the remainder of the 
apparatus until he gets a good characteristic. 

If people were willing to pay, say ten or 
more dollars for a transformer, they might 
get quantity and quality at once, say a high 
ratio transformer with a flat characteristic, 
but, in the immortal words of the prophet, 

"What a pity we weren't all born rich." 

OVERLOADING 

THERE is another important aspect to 
the high turn -ratio coil that deserves more 

attention than is usually paid to it. This is 
the phenomenon known as "overloading," 
which takes place as soon as the grid of an 
amplifier tube becomes positive. Figs. 4 
and 5 show one method of overcoming this 
trouble which is evidenced by "blare" and 
flattening of notes when an especially loud 
signal comes through. 

Suppose, for example, that the grid of an 
amplifier is normally maintained at a negative 
potential of five volts. As soon as the voltage 

FIG. 5 

the way a resistance -coupled 
push -pull amplifier unit is built 
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FIG. 6 . transformer- coupled push -pull amplifier. This 
type is quite generally used and produces much 

volume 

applied to this grid is greater than incoming 
signals by five volts, the grid becomes 
positive during one half cycle. The result is 
that the positive and negative halves of the in- 
coming signals are not amplified alike and 
distortion occurs. 

Here is where the C battery comes in, as 
shown in Fig. 3. It serves two purposes, to 
place a negative potential on the grid and 
thereby to advance the overloading point, 
and to decrease the drain on the B batteries. 

It is worth while to note at this point that a 
high ratio transformer with a hump near 
1,000 cycles may overload at that point only 
-which may explain some of the wondrous 
squawks that occasionally greet us. Often a 
horn has a resonance point in the same neigh- 
borhood as the hump of the transformer, and 
what a wicked racket these two phenomena 
may produce! 

Listen to any of the cheap horns that hang 
outside the average dinky radio shops, and 
then judge for yourself, if you can still think 
after the experience. 

Another method of eliminating distortion 
due to overloading, is to use large tubes, say 
a Western Electric 216A, and then more C 
and B battery voltage. Or, a push -pull 
amplifier of the resistance, or transformer - 
coupled type, as shown in Figs. 4 and 5. A 
resistance -coupled push -pull amplifier, which 
has no frequency characteristic and also quite 
a power capacity because of the push -pull 
feature, makes a good last stage in such an 
amplifier unit. 

HOW MUCH AMPLIFICATION HAVE I ? 

THE 
overloading limit, then, is the input 

1! voltage at which the grid goes positive. 
This point is controlled by the kind of tube, 
the C battery, and the turn -ratio of the coup- 
ling transformers. 

In general, the following rule may be a safe 
one to follow: 

Any signal that can be heard with the 
phones plugged into the detector circuit will 
overload the last stage of a properly con- 
structed two -step amplifier using "five-to- 
one" transformers. Fig. 7 shows exactly 
what this means. 

Suppose each tube has an amplification 
factor of 6, and the turn -ratio is 5. Then the 
overall amplification, taking losses into ac- 
count, may be around 15o. An alternating 
current then flows in the plate circuit of such 
an amplifier which is 15o times that which 
flows in the detector circuit. if only .00h 
volt alternating current exists in the de- 
tector, then we must use about 9 volts 
negative potential on the grid of the second 
amplifier. 

POWER AMPLIFIERS 

co FAR, we have spoken only of "voltage 
amplifiers." Now, then, what is a 

power amplifier? One hears the term very 
commonly used. Now it is power that runs 
our loud speakers, not voltage alone, and 
power is usually represented as the product 
of a current squared and a resistance. For 
example, if the resistance of a loud speaker 
element is i,000 ohms and we have .00 
ampere flowing through it, the power 

P = I ,000 X (.001)2 = .004 watts. 

That means that an amplifier that is to 
deliver music for a large hall must have a 
comparatively large plate current output. 
This means large tubes with large plate 
currents, for it is the fluctuations of these 
plate currents that actuate the receiving 
device. 

The last stage of a good amplifier may well 
be a power amplifier employing a low ratio 
coil, say three to one, and a large tube such 

FREQUENCY CYCLES 

>000 2000 X00 4000 

FIG. 7 

A curve which shows the difference between a good 
audio -frequency transformer and a poor one. As 
the curve shows, a good audio transformer should 
amplify well over the entire range of audio frequen- 

cies, an. erid extremely difficult to attain 
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as the Western Electric 216 -A. Better still is 

the push -pull already described in RADIO 

BROADCAST which has a very high overloading 
limit and a larger power output. 

If one is to listen -in after the first stage of 
audio -frequency amplification, the high ratio 
coil should come first, but if a horn is to be 
used at all times on the second stage, it matters 
little the order of the transformers. If there 
is enough voltage to overload the last tube, 
it will take place regardless of whether the 
high ratio coil is in the second stage, or 
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whether the coils are switched. The ampli- 
fication is there in either case. 

As stated previously, the ideal arrangement 
would be a single stage of resistance coupling 
followed by a push -pull amplifier with plenty 
of B and C battery. Finally should come a 
good loud speaker, usually coupled to the 
amplifier with an "output" transformer. 
Neither of these two stages of amplification 
would introduce noticeable distortion, and if 
a good horn is used, reproduction should be 
as faithful as is normally possible. 

ADJOLATR r 
By 4R TH UR G UI TERMA'N 

T AHE worst of all idolaters 
Are zealous radiolaters 

Who wreck the peace of erstwhile 
happy homes 

With drool of variometers, 
Detectors, galvanometers, 

Antennae, switches, batteries, and ohms. 

Their eyes devoutly glistening, 
They'll sit for ages listening 

With clumsy rubber muffs upon their ears, 
And hail the shrieking mordancies 
Of far -away discordancies 

As though they were the music of the 
spheres. 

They'll stand for prosy summaries 
And monologues and mummeries 

Of folks you couldn't wheedle them to see, 
The rant of revolutionists, 
And awful elocutionists, 

Because they come from Newark, xYZ. 

They'll take the driest serial 
So long as it's aërial; 

They'll take the saddest sentimental gush, 
The ambient may squeak to them; 
But if you dare speak to them 

The only sound you'll get from them is, 
"Shush !" 

In Nome or sweet Lafcadio 
There's no escape from Radio ! 

Then, since you cannot dodge the atmos- 
phere, 

My songs shall cheer or trouble you 
From station PKR', 

Because, at least, I'd rather talk than hear! 

EPILOGUE 

(With the kind assistance of Mr. Longfellow) 

I breathed a song into the air; 
That little song of beauty rare 
Is flying still, for all I know, 
Around the world by Radio. 

(Reprinted by permission of the author from his The 
Light Guitar, copyright, 1923 by Harper and Brothers) 

r:,. . ...., 
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Courtesy A,nerican Architect 

THE WINNING DESIGN FOR THE PARIS PRIZE 
Of the Society of Beaux Arts. The problem set was the design of a transportation institute, devoted to 
the study of all means of transportation. The institute was to contain experimental laboratories, museums, 
and a hall for experiment with current inventions. The plan illustrated is the work of H. K. Beig, of the 
Armour Institute of Technology, Chicago. The feature of the plan is the great central mast which is 
designed for a radio station and a mooring mast for aircraft. Mr. Beig's application of a radio tower to a 

large building is an unusual piece of design 

THE MARCH OF RADIO 

By 
'a, 

/ i 

President, Institute of Radio Engineers 

International Revision of Wavelengths is Necessary 

WE HAVE just received a copy of 
a letter written by Alfred M. 
Caddell, Secretary of the Amer- 
ican Radio Association, which 

is an illustration of the good work this organ-. 
ization is carrying on. 

As we have repeatedly stated in these col- 
umns the amount of spark interference en- 
countered in the broadcast range is certainly 
more than is necessary. Dot and dash 
signals, with lots of power, come in on almost 

any kind of a set tuned -in on the lower wave- 
lengths of the radiophone channel. And how 
unnecessary much of this traffic seems. The 
power used is frequently enough, it seems, to 
reach to Chicago even though the traffic is 
being carried on over a span of perhaps fifty 
miles. 

The boats of the New England Steamship 
Company have frequently been the culprits 
in the matter. They sail from New York and 
ashort distance up the New England coast, and 
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they surely seem to have lots to say over the 
radio channel. Naturally the authorities of 
the steamship company think that this traffic 
is-inpórtant. Try this case, it seems that their 
opinion cannot be considered very seriously 
in view of the hundreds of code -reading lis- 
teners who hear everything said by their 
ships. Many of these listeners know the code 
and the proper procedure for carrying on radio 
traffic perhaps better than their own operators. 

The tone of Mr. Caddell's attitude toward 
the steamship company is well shown by the 
following paragraph from his letter. 

Undoubtedly you know that there is a national 
regulation that specifies that all communication 
must be carried on with the least possible power, 
but qualified observers who have logged this Long 
Island Sound traffic, report that your operators_ use 
á . considerable excess of power. And this, com- 
bined with the obsolete spark system employed 
results in a very "coarse, poorly tuned signal 
that7,blankets the upper scale of the broadcast 
wavelengths ancr hashes up the finest programs. 

In his answer to Mr. Caddell's letter, C. J. 
Pannill, General Manager of the Independent 
Wireless Telegraph Company, which con- 
trols the offending ships, disclaimed responsi- 
bility for the situation, stating that it was a 
question of wavelength assignment only, as 
the 600 meter (calling wavelength) and 706 
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meter (traffic wave) channels were too close 
to the broadcast channels so that it was im- 
possible to carry on his traffic without the in- 
terference complained of. The .letter made 
no comments regarding the alleged improper 
practices of his operators. Apparently the 
broadcast listener is not the only one who feels 
that the Radio Corporation is charging all the 
traffic will bear, as one sentence in Mr. Pan - 
nill's letter indicates- 

You ask that the company change the apparatus 
at present employed (spark) to tube transmitters, 
but this is not possible owing to the prohibitive price 
asked for these transmitters. 

His letter, even though it did not promise 
any relief from the interference caused by the 
ship traffic, did bring up a question which will 
certainly bear inveifik tion at this time, that 
is, the general matter of wavelength assign- 
ments. When the present allocation of wave- 
lengths was made by international convention 
in 1912, radiophone did not exist to an extent 
worthy of attention, so naturally no consid- 
eration was given to the probable demands 
of the broadcast channels. Broadcasting was 
undreamed of then. 

It is just possible that the marine radio 
traffic may well be carried out on a much longer 
wavelength than at present, as Mr. Pannill 

RADIO IN THE GRAND CANYON 
Of the Colorado. A recent exploring party of the United States Geological Survey brought with them a 
radio receiver. A Zoo -foot antenna, secured to one of the walls of the canyon, brought in signals from many 
broadcasting stations. Station KH], Los Angeles, broadcast them nightly news and weather reports 
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suggests, and it is also possible, in our opinion, 
that the naval service is monopolizing an alto- 
gether too wide a frequency band. In time 
of war, of course, the naval service should have 
any and all wavelengths it needs. In peace time 
there is no reason for shutting other services 
out of such a wide frequency band as is now 
done. A reasonable curtailing of the fre- 
quencies now set aside for the army and navy 
would not seriously interfere with the needs 
of these services. Certainly it would make 
available channels much needed for other 
purposes. 

Real Romance In Radio Science 

IN THE most recent list of "Standard wave- 
length stations" published by the Bureau 
of Standards, station WBZ, of Springfield, 

Mass., appears. This station has shown a 
maximum deviation from its assigned fre- 
quency of 890 kilocycles of zero per cent. 
since the Bureau began their measurements in 
May of this year. The physicists of the Bu- 
reau measure and record their readings to 
0.1 per cent. and as waz is recorded as zero 
per cent., this means that the observed fre- 
quency was never as much as 0.05 per cent. 
away from its assigned value. 

To a technically trained man, such a per- 
formance means much more than it does to the 
average broadcast listener, who has never had 
to make any accurate measurements. To 
illustrate what this precision means, let us 
suppose that we are ordered to cut off lengths 
of copper wire exactly one inch long. Could 
we do this as accurately as the radio station 
engineer maintains the specification for his 
frequency? And remember that measuring 
an inch with a rule, or whatever else we use, is 
apparently a much easier task than to measure 
the frequency in hundreds of thousands of 
cycles per second, of an electric current which 
cannot be either seen or held while the mea 
surement is being made. And remember also 
that the current to be measured is generated 
in Springfield, Mass., while the measurer is 
stationed in Washington, hundreds of miles 
away. 

What would it mean to be able to cut the 
piece of copper wire an inch long, an inch 
within 0.05 per cent.? Well, this would require 
that the wire would have to be an inch long to 
within one half of one thousandth of an inch. 
I f your hair is light in color, one hair is about 
0.003 inch in diameter, whereas if you are 
fortunate enough to have red hair it is as much 

THE WORLD AT THE EDGE OF A MAINE LAKE 

This radio set did yeoman service in breaking the deadly quiet of long summer e\ enings in a Maine 
Camp. The home -made birchbark loud -speaker horn gives plenty of camping "atmosphere" 
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OFFICERS OF THE RADIO MANUFACTURERS' ASSOCIATION 
Recently organized in Chicago. The association was formed for the purpose of "improving and stabiliz- 
ing the industry" and more than one hundred million dollars of capital is represented. H. H. Frost, Presi- 
dent, is in the center, Frank Reichmann, Vice President, at the left, and A. J. Carter, Secretary, at the right 

as 0.005 inch in diameter, so we can say that 
the piece of wire would have to be cut to the 
right length to within one tenth of the diameter 
of a red hair! 

Pretty difficult to carry out, you will admit, 
vet this percentage of error allowed is the same 
as that within which the radio station keeps 
when the Bureau of Standards specifies that 
its frequency is as accurate as they find it for 

BZ. 

The engineers of the Western Electric Com- 
pany talk nonchalantly of measuring the fre- 
quency of a radio station to within 0.01 per 
cent., and are actually making measurements 
to within o.00 1 per cent. with only a small 
probable error! Sometime in the future a 
note on this remarkable achievement will be 
included in these columns, as this work surely 
is indicative of the March of Radio. 

Pershing's Farewell Address 

FEATS of broadcasting occur so often 
these days that their recording excites 
but passing interest. When broadcast- 

ing began, the charmed and thoroughly in- 
terested listeners were content to marvel at 
the mystery that allowed them to sit in the 
fastness of their own libraries and hear the 
voice of a distant singer or speaker. But now, 
and broadcasting is still young, the world's 
folk have accepted radio in the sense of broad- 
casting, and made it a part of their daily lives. 
if one were inclined to doubt that, a little more 
than casual glance at the daily newspaper 
would convince him how true this is. When 
cartoonists are using radio loud speakers and 
variously labelling them "Loud Politician," 
"Public Appeal," and the other tags so dear 
to the cartoonist, and newspaper humorists 

phrase their daily fun in radio terms, they are 
truly reflecting the thought of the times. 

So when John J. Pershing, the retiring Gen- 
eral of the United States Army, made his fare- 
well speech on September 12th from eighteen 
broadcasting stations, fairly blanketing the 
nation with his voice, there were probably 
not many who listened who marvelled at the 
event. Stations from New York to Cali- 
fornia, and from Illinois to Texas were linked 
together by the wire lines of the Bell system to 
a microphone in the office of Secretary of War 
Weeks, where the ceremonies took place. 
There is probably not a town in the United 
States where the signals did not penetrate. 

When Washington made his farewell to that 
handful of officers and men gathered at Rocky 
Point, New Jersey, in 1783, his voice was heard 
by that scattering few only. But now, the re- 
tiring General of our Army speaks to the 
Nation. 

The linkage of these stations was a feature of 
the much -discussed National Defense Day and 
has furnished an excellent example of the 
service broadcasting may be to the Nation in 
time of national need. One wonders if the 
country would have been more deeply and 
perhaps quickly influenced in 1917, could they 
have heard Woodrow Wilson give his famous 
message to Congress, urging it to declare 
a state of war against Germany. It is certain, 
anyhow, that through radio broadcasting, the 
whole Nation can be linked to Washington, 
and brought into the very halls of government 
when necessity arrives. 

We think it a bit unfortunate that the radio 
amateurs were not given an opportunity to 
show what they could do. The American 
Radio Relay League is now so well organized, 
and has so many expert member -stations, 
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© Underwood & Underwood 

THOMAS EDISON 
Inventor; East Orange, New Jersey 

"There is not mi. n4ch in the radio being used 
for political campaigns this year. People like 
jazz music; they like to hear about contests such 
as the Democratic Convention, but to sit and hear 
a political speech -I'll tell you a story. 

"A reformer went to Sing Sing to deliver a re- 
form talk to the prisoners. He_ started in with 
that reform talk, you know, and kept up talking 
and talking until he had them all bcred to death. 
He talked for an hour, and then some one -a 
colored man -let out a yell. A guard hit him 
over the head and knocked him senseless. When 
he came to in about an hour, the reformer was 
still talking. The man called the guard and 
said: Hit me again, boss, I can still hear it.'" 

most of which are efficiently run and well 
equipped, that the organization should have 
been recognized in the same fashion as have 
the broadcasters. 

Censorship in Radio Broadcasting 

T HE suggestion that the broadcasting 
stations of the Radio Corporation are 
censored, with all the sinister thoughts 

that such an idea arouses, soon drew an em- 
phatic denial. The statement was made in 

one of the newspapers that "Officials of the 
Radio Corporation of America explained that 
it was their custom to require written copies 
of proposed radio addresses in advance of 
delivery, and to forbid any utterance that they 
considered unsuitable for transmission." 

The next day, the President of the Corpora- 
tion, General Harbord, wrote a letter to the 
paper in question stating that "it is not at all 
the policy of the RCA to censor the political 
speeches of the accredited political represen- 
tatives in the coming elections." He further 
states that . "when we have asked for an ad- 
vance copy of a scheduled broadcast speech 
it has been when the subject was of a commer- 
cial nature, or other than political, and with one 
of the ends in view, either when it was desired 
to give advance publicity to the speech or 
when it was desirable to make certain that the 
speech was of a nature at once acceptable to 
the listening public." 

Shall Prisoners Have Radio? 

T HE day has gone by when prisoners are 
hung up by the thumb or stretched 
on the rack periodically to convince 

them that the way of the law is best. We 
nowadays see to it that prisoners have light 
and fresh air -two of life's necessities without 
which any human being is soon transformed 
into a society- hating beast. Theoretically, 
any influence which will instill into the prison- 
er's mind the idea that law breaking doesn't 
pay, that the life of unharried freedom outside 
the prison walls is the only one worth while, 
should not only be allowed in the prison but 
should be incorporated as part of its regular 
regime. 

What then about radio sets being allowed in 
prison cells? The contact with the outside 
world which radio makes possible for the pri- 
soner cannot do him any harm, the social 
reformers say, and may do him some good. 

A recent letter to us suggests that we ex- 
press an opinion on the use of radio in prison. 
Having the normal amount of sympathy for 
the fellow who has been unfortunate enough 
to break the law and get caught (there are 
many law breakers who are not caught) one's 
natural reaction is to say, "Surely, let radio do 
its bit to make the prison life a little brighter." 
About the time we reached this conclusion, 
along came an announcement from the warden 
Of the Pennsylvania State Penitentiary that 
a prisoner who had been allowed to have a 
radio set in his cell had been receiving code 
messages from one of his pals on the outside 
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as to how dope would be smuggled into the 
prison. The scheme, according to the story, 
had been working successfully. 

All of which goes to show that one's sym- 
pathy may lead to an unjustified decision. 
So now we would say let the possession of a 
radio receiving set be allowed for "good con- 
duct" to be immediately taken away for in- 
fringement of the prison rules. Such use of 
radio might prove quite an incentive to good 
behavior. 

Telephoning to England 

WE ARE always inclined to think of 
the United States as the one place on 
earth where things are planned and 

carried out on a tremendous scale. We have 
ranches in the West which have more space 
in one field than that in the largest farm in the 
little island across the sea; our buildings have 
fifty stories, our corporations have a capitaliz- 
ation of a billion dollars, we have more tele- 
phones in two of our cities than there are in 
four of the world's continents, and so on. 
Naturally we have thought of radio in America 
in larger terms than that of England and other 
nations. According to information of the De- 
partment of Commerce, we are surely to be out- 
done, in no uncertain way, in the size of radio 
stations. The English are putting up a 
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station with an antenna a mile and a half 
long and half a mile wide, supported on 
twelve masts each 82o feet high! Each of 
these masts weighs 30o tons, and are being 
moved in sections so large that the transpor- 
tation can be carried on only at night. With 
each mast an elevator is installed, large enough 
to take up four men. 

It is understood that with this station the 
American Telephone and Telegraph Company 
expects to establish transatlantic radiophone 
communication. With the radio link estab- 
lished, the feat of telephoning from one's 
home to that of a friend in England will be an 
every day possibility. 

Radio Invades the Apartment House 

HE tendency to make the modern 
apartment house thoroughly up to date 
is well illustrated by the attempt on the 

part of the builders to incorporate radio re- 
ception as part of their service. In many 
apartment houses the antenna question is 
acute -and is becoming more so every day. 
One of our friends told us the other day that 
he had succeeded in discovering which of his 
fellow cliff dwellers persisted in using a blooper 
for a transmitter of unassigned and variable 
wavelength. Having been told by the oscil- 
lating set owner (after judicious questioning) 

© Henry Miller News Picture Service, Inc. 

SENATOR ROBERT M. LA FOLLETTE 
independent Progressive nominee for President, rehearsing a speech for Dr. Lee De Forest's "talking mov- 
ies." All of the Presidential candidates intend to use this device in the 1924 campaign. It should be 

possible to use this device for radio speeches, such as Senator La Follette gave on Labor Day 
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where the offending antenna was located on the 
roof of the apartment house our friend crept 
up in the quiet darkness of that evening and 
with a vigorous tug, dislodged the pole on 
which the howling receiver antenna was 
fastened. To his surprise he learned the next 
day that he had also pulled down seven others. 
Evidently such a situation, and there are 
many like it, bids fair to start a real intra- 
mural war. 

To avoid just such a situation, one apart- 
ment house has just been fitted with four an- 
tennas and receiving sets located in a "radio 
central" with an operator in charge. Each 
apartment has wires leading to the radio room 
and these can be plugged into any one of the 
four stations which the operator has tuned -in. 
I t is necessary for the apartment house 
dweller to buy for himself an audio amplifier 
and loud speaker. This service will be ap- 
preciated by those who listen to complete 
programs. The real radio enthusiast we fear 
will have to buy a super- heterodyne, or a 
"knock -out" set of some sort, in addition 
to the apartment house set. Many are 
the listeners who still spend interesting 

hours in the absorbing chase of the DX signal. 
Maybe the stuff is no good when he gets 
it, but getting it- that's the thing that still 
fascinates. 

Radio in the Modern I lospital 

T THE new Hunts Point Hospital, in 
the Bronx, New York each room is 
equipped with a radio plug. On the 

roof of the hospital, is the operator and the 
radio set. The audio output of the set can 
be received in each of the rooms by the use of 
head phones, which is the only feasible scheme 
of reception in a hospital where loud speakers 
are out of place. 

The President of the hospital board, in 
commenting on the installation said: 

We have spent $5oo,ouo in making this hospital 
the most modern institution of its kind in the 
Bronx. Its equipment, from the operating rocm 
down through the entire plant, is the most modern 
and scientifically perfect obtainable. But I do not 
believe that there is a single modern feature that 
can compare in its ultimate effects for good on the 
patient with the radio installation. 

© Underwood & Underwood 
HUNTS POINT HOSPITAL 

New York, which is completely equipped with radio. A central receiving set whose output, greatly 
amplified, furnishes broadcast programs to each bed, through individual head phones. The hospital 
officials expect the radio to do much to break the tedium of the weary and often lonely hours of convales- 

cence 
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The .March of Radio 

Interesting Things Interesting 
People Say 

SI R ROBERT DONALD (London; former 
editor, The Daily Chronicle, speaking be- 

fore the London Rotary Club) :" In 1913, I 

predicted that the chief competitor of the 
newspaper would be new developments in the 
dissemination of news. What I did not fore- 
see was the development of broadcasting. In 
the future, I think that broadcasting will be- 
come the chief competitor of the newspaper. 
News that can be broadcast is limited in many 
ways, for broadcasting can give the facts and 
no description, which is an advantage, because 
many newspapers give a description and no 
facts. However, if people who hear speeches 
over the radio do not find them reported to a 
sufficient extent in the newspapers, they may 
be disposed to ask the reason why. This will 
stimulate the newspaper." 
FRANK E. SEAVY (Somerville, Massachu- 

setts; Department of English, Tufts 
College, in a letter to wGY) : "When I think 
of the thousands of homes into which you are 
sending excellent music daily, homes in which, 
three years ago, no music above street songs 
was known, I feel that your work in education 
is vastly more important than ours." 

CAPTAIN H. J. ROUND (London; En- 
gineer, British Marconi Company, in the 

London Morning Post, regarding the use of 
loud speakers) : "The engineer (in developing 
loud speakers) has to be satisfied if he can retain 
intelligibility in all cases with not too great a 
divergence from the human quality. . . . One 
cannot forecast the feelings of the electorate if 
politics becomes merely a matter of noise." 

FC. MORTIMER (New York; "Topics 
' of the Times" in the New York Times) : 

" It has been noted as a curious fact that 
several minutes before more than a small part 
of the enormous crowd gathered at Epsom 
Downs knew the name of the Derby winner, 
it had become old news to many people in 
such far away lands as India, South Africa, and 
South America. That, of course, was an- 
other of radio's many miracles, for it took 
only a fraction of a second for the mysterious 
vibrations to reach the other side of the 
world. . . . Anybody could survive wait- 
ing a few minutes for the winner's name, and 
the episode may be taken as illustrating anew 
that fact that, in respect to most of the ma- 
terial broadcast by the new device, chief 
interest lies in its manner of transmission." 

EDWARD S. VAN Z1 LE (New York; in 
the New York Times Book Review): "If 

more books are being distributed in this coun- 
try than ever before, it follows that the out- 
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WILL ROGERS - Humorist and Rope- Twisting Monologist - 
"If you have a radio, now is a good time to 

get it out of fix. All you will hear from now on 
until the 4th cf November will be: `We must get 
our government out of the hands of Predatory 
Wealth.' ` The good people of this Great Country 
are burdened to death with Taxes; now what 1 in- 
tend to do, is. . ' What be intends to do 
is try and get elected. That's all any of them in- 
tend to do. Anther one that will hum over the 
old static every night will be: This country has 
reached a Crisis in its National Existence. Can 
we afford to stand aloof from our worldly obliga- 
tions? . Of the defeated candidates, 1 

am the only one that had the nerve to remain in 
New York. "' 

( ©, 1924, the McNaught Syndicate.Inc.) 

standing new features in our social and family 
life, namely, the motor car, the movie, and the 
radio are exerting not a centrifugal, but a 
centripetal force on the library. . . . The 
fact is . that the radio has tended 
toward the integration rather than the dis- 
integration of the family. . The aver- 
age American family is more united in its hours 
of leisure than ever before. . . . The 
cosmopolitan impetus to the mind vouchsafed 
by the radio inevitably intensifies the interest 
of the average American household in the en- 
lightenment to be got from books. . . 

Why, then, despair about the Republic ?" 

CAPTAIN ECKERSELY (London; Chief 
Engineer, British Broadcasting Com- 

pany) : "The present receptive range of the 
average crystal set is approximately twenty - 
five miles. My belief is that by transmitting 
from a sufficiently powerful station, this range 
can be increased to one hundred miles at least." 
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How to Build a Six -Tu b e Second- 
Harmonic Sup er-Heterodyne 

Whose B- Battery Consumption is Exceptionally Low -A Set 
for the Constructor. Interested in Efficiency and Economy 

By ALLAN T. III NSCOM 

FOR some time we have been looking for a super- heterodyne which required fewer 
tubes and was more economical to operate than those we have described here- 

tofore. Mr. Hanscom brought one of his six -tube receivers to our laboratory and demon- 
strated its superiority to our entire satisfaction. It is easy to tune, selective, sensitive, 
and produces exceptional volume with clarity far above the ordinary. 

This receiver, because it is necessary to make rather than purchase some of the coils, is 
somewhat more difficult to construct than those standardized receivers we have previously 
described. Receivers of this type are going to improve beyond our powers of imagination 
and this improvement is indicated very clearly in Mr. Hanscom's work, which we feel is a 
long step in the right direction. -THE EDITOR. 

THE purpose of this article is to outline 
the theory of operation and to describe 
in detail the construction of a receiver 
that can be built successfully by the 

fans who like to make their own sets. 
There are several types of super- heterodynes 

available, and in most cases the results are 
accomplished by using eight tubes or more, 
with corresponding large drain on. A and B 
batteries. This is the factor that has caused 
the super- heterodyne to be called the " Rolls - 
Royce." The receiver performs excellently but 
at exceedingly high first cost and high main- 
tenance. 

The super-heterodyne. designed by the 
writer is not an expensive set to build, it is not 
a freak, and it will bring in all stations that 
any good set will with a B- battery consump- 
tion of less than fifteen milliamperes using 
20I -A tubes and an eighteen -inch loop. When 
we consider that commercial types of five - 
tube neutrodynes draw about twenty milli- 
amperes from the B battery, it is apparent 
that this super- heterodyne is not an expensive 
set to maintain. 

The biggest advantage that a super- 
heterodyne has is its ability to operate on a 
loop. A good set of this type will positively 
get down to the sound level of the atmospheric 
electrical disturbances when using a loop, 
and it is therefore of no advantage to use an 
outdoor antenna. A poor super- heterodyne, 

with a low factor of amplification, will work 
better on an antenna, but so will any type of 
set, for that matter. 

WHAT A SUPER WILL DO 

HAT you will hear with a super- 
heterodyne is exactly what you will 

hear with any good set, except that the direc- 
tional effect of the loop will prevent some 
interference and the ease of tuning makes 
the stations easier to obtain. A super- 
heterodyne will not amplify a signal if the 
signal isn't there. By that I mean that a 
broadcasting station a thousand miles away 
cannot be heard unless the carrier wave is 
stronger than the static disturbances when it 
reaches the receiving set. But for the ability 
to go out and get a lot of stations quickly and 
easily when conditions are right, the super- 
heterodyne can't be surpassed. 

Radiation, sometimes incorrectly called 
"re- radiation" is a fault of many super - 
heterodynes. In general, any circuit which 
has an oscillating vacuum tube coupled to a 
loop becomes a miniature transmitter. This 
condition is greatly aggravated by the use of 

INPUT TUNER 
-a e- 

FREO.. e 
CHANGER 
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How to Build a Six -Tube Second-Harmonic Super -Heterodyne 

a large antenna. The super -heterodyne de- 
scribed herein does not radiate because the 
oscillator isn't coupled to the loop. In addi- 
tion, the oscillator frequency is nowhere near 
the frequency of the received signal, because 
the principle of the "second harmonic" is 
used. 

ADVANTAGES OF THIS SUPER 

AT THIS point it may be well to consider 
the essential parts of the super- hetero- 

dyne as shown by Fig. I. 
The only reason for this type of set is the fact 

that it is better to amplify on the long waves 
than at the usual broadcasting frequencies. 
Assuming a Soo -meter wavelength which has 
a frequency of i,000,000 cycles per second, the 
super -heterodyne changes this frequency to 
the exact value that will pass through the long - 
wave amplifier (see Fig. 1). The frequency- 
of this long -wave amplifier is not variable, and 
because it is in the neighborhood of 40,000 
cycles per second, the amplification per stage 
is very high. Because the amplifier is designed 
to pass only a narrow band of frequencies, 
the selectivity is also high. 

The manner of creating this new low fre- 
quency is a puzzle to many people, but it is 
accomplished by a combination of the signal 
frequency with a new frequency which is 
generated within the set. Arithmetically, 
the case is as follows : Assuming the incoming 
carrier wave with a frequency of 1,000,000 
cycles, if we generate a frequency in the set of 
1,040,000 cycles, the difference between the 
two will be 40,00o cycles. If the generated 
frequency is 960,00o cycles, the difference 
between that and 1,000,000 cycles is still 
40,000. Because the two frequencies are 
combined, the resultant frequency is the differ- 
ence betweèn the two. There is also a 
frequency equal to the sum 
of the two, but this is not 
utilized. 

PRINCIPLE OF THE SECOND 

HARMONIC 

ANY frequency has cer- 
tain harmonics. By 

this we mean that a 
frequency double or triple 
the original will bear a 
certain fixed relation to 
it at all times. If we as- 
sume the case of a man 
and a small boy walking 
up the street together, the 
man may be taking strides 

4. 

of exactly thirty inches. Now, if the boy is 
taking two steps to the man's one, and the 
boy's steps are exactly fifteen inches, then they 

FIG. 2 

will always be in line. 1 n this case the man's 
step is the second harmonic of the boy's 
step. 

In applying this principle to the super- heter- 
dyne, the arithmetic gives us this: 

incoming signal . I ,000,000 cycles 
Second harmonic of this . 500,000 " 
Generated frequency . 480,000 

The difference 20,000 

But 20,000 cycles is the second harmonic of 
40,000 cycles, which is the frequency of the 
long -wave amplifier. By this method we 
generate a frequency in the set which is so 
different from the signal frequency that for 
practical purposes it is entirely independent 
of it. 

It must be understood that the amplifier 
frequency does not have to be exactly 40,000 
cycles. The lower this value is, the closer it 
approaches the audible frequencies, which 
extend up to about 1 2,000, while as it goes 
higher, the problem of amplification becomes 
more difficult. 

Fig. 2 shows the path of the signal through 
the first four tubes. The dotted lines repre- 
sent the frequency of the received signal, the 
solid line shows the amplifier frequency. 

The incoming signal is amplified at radio 

THE FRONT OF THE PANEL 
Extreme simplicity of control is a notable feature of this receiver 
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42 Radio Broadcast 

frequency by tube No. t, aild passed into tube 
No. 2. This tube is oscillating and generating 
a frequency which combines with that of the 
incoming signal to produce a new low fre- 
quency which is fed back into tube No. t and 
amplified. This is known as reflexing. From 
No. t the output now goes to No. 3, where it is 
again amplified and then detected by tube 
No. 4. 

ABOUT REFLEXING 

WHAT are known as reflex receivers are 
those in which the audio frequencies 

are fed back through the tubes which are 
already amplifying radio frequencies. In this 
type of super- heterodyne, the audio frequencies 
are not reflexed, but the same conditions ap- 
ply. 

It is obvious that a tube may be reflexed 
for both radio and audio frequencies, but the 
intermediate frequency which is utilized in 
the super- heterodyne must necessarily be 
above audibility. 

Fig. 3 represents a typical reflexing arrange- 
ment where the fixed condensers are used to by- 
pass the radio frequencies. Most people do not 
realize that the shortest path for radio fre- 
quencies is the best path. This is shown in 
Fig. 4, which is exactly the same as Fig. 3 

except that the radio frequencies are bypassed 
directly back to the filament. 

As will be seen in the circuit diagram, the 
first tube acts as a radio -frequency amplifier 

+B 0 

FIG. '3 

while the second tube is an oscillator and 
detector. The output of the second tube 
consists of three frequencies : first, the fre- 
quency of the incoming signal; second, the 
frequency of the oscillator; and third, the beat 
frequency, which is the difference between the 
other two. 

The higher frequencies are bypassed back to 
the filament of the oscillator tube but the 
beat frequency is fed into the primary of 
the first intermediate -frequency transformer. 
The secondary of this transformer is connected 
in the manner indicated by Fig. 5 which is done 
in order to neutralize the tube capacity which 
is accomplished by means of the neutralizing 
condenser N. 

The coils A, Fig. 5, are the secondary of an 
intermediate -frequency transformer. If they 
are equal and the condensers C are equal, 
then the tube is neutralized, provided the 
condenser Nis equal to the grid -plate capacity 

.. :"..:. 

REAR VIEW 
Of the receiver, showing the method of mounting the fixed condenses between the tube sockets 
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of the tube. The high- frequency voltage 
from the loop .cannot pass a current through 
the coil A, because of its high impedance, and 
the low-frequency voltage generated in A 
cannot pass a current through the loop because 
of the condenser C in series with the loop. 
And because the first tube is neutralized, it 
cannot oscillate and no potentiometer is 

required. 

AIR -CORE TRANSFORMERS 

MANY super -heterodynes use transformers 
with iron cores, and in most cases they 

use one sharply tuned transformer or filter to 
make the intermediate frequency sharp enough 
for good selectivity. The disadvantage is 
that the iron -core transformers are not as 
efficient, but the difficulty with the air -core 
transformers has been that the tuning is apt 
to be too sharp. This has been overcome in 
the set pictured by a special design of coils 
with a provision for moving the coils to tune 
each stage for the most efficient amplification. 
By this means great selectivity is obtained as 
well as great amplification with an absence 
of the hissing sound which is so prevalent in 
some super- heterodynes. 

As might be expected, the tuning of the set 
is very sharp. A 500 -watt station ten miles 
away can be completely tuned out in less than 
one point on the oscillator scale. The dial 
readings are always the same for the same 
station, and with the proper number of turns 
in the loop the settings of both condensers 
are approximately the same for any particular 
wavelength. 

HOW TO BUILD THE SET 

WITH- the foregoing explanations, the 
circuit diagram, Fig. 6, may be easily 

understood. It is not essential that the ap- 
paratus be mounted as closely as shown in 
the photographs, but it is absolutely necessary 
to keep all grid and plate leads as short as pos- 
sible and remember that the fixed condensers 
are bypassing objectionable radio frequencies 
back to the tube where they come from. Keep 
these condenser wires short and direct. 

The materials needed are as follows: 

I Panel 9" x 18" x 1 " (Don't use wood) 
I Panel 8" x 18" x s" 
I Panel 4" x 10" x b" 
3 Hard rubber strips 1" wide, " thick, 

2" long 
5 Hard rubber strips -I" wide, A" thick 

3 4" long (2 for oscillator, 1 for terminals) 
2 3" long (1 for oscillator, I for loop 

terminals) 

(Don't use wood) 
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6 Sockets- Composition, not metal 
2 Jacks-1 double circuit, I single circuit 
2 Rheostats -1 6 ohms, 130 ohms, any good 

make 
2 Variable condensers -.0005 mfd. -Any good 

make with vernier dials or knobs (not 
separate vernier plates) 

7 Fixed Condensers -2 .0005 mfd. 2.00025 mfd. 
3 .002 mfd. 

I Grid leak and condenser combined, .00025 
mfd. and from 2 to 5 megohms. 

2 Audio -frequency transformers -(low ratio) 
6 Binding posts 

Square tinned bus bar, screws and 
nuts, etc. 

9 Coils for intermediate -frequency trans- 
formers 

4 Coils for oscillator 
I Dubilier Duratran radio -frequency trans- 

former 
I Neutralizing condenser 
I Bypass condenser, I mfd. 

The first step in the construction of the set 
is the assembly of four sockets on the 4" x Io" 
rubber panel as indicated in Fig. 7. After 
mounting the sockets the -F connections are 
joined with bus bar and the +F connections 
of tubes I, 2, and 4 counting from the left are 
joined. This is shown in the photograph of 
the top view of the set. 

The next consideration is the intermediate - 
frequency transformers. Each transformer is 
made of three small honeycomb coils which 
are clamped on the rubber panel by strips of 
hard rubber and small screws. The center 
coil is the primary and the two outside coils 
form the secondary. The coils are mounted 
at an angle of 55 degrees as indicated in Fig. 
7 with a space of about Ye between adjacent 
coils. By loosening the screws which hold 
the small hard rubber strips, the coils may be 
moved endwise for accurate tuning after the 
set is finished. 

It is very important that the wires from the 
coils be connected in the right direction. 
The inner ends of the two outside coils are 
connected and the coils are mounted so 
that the outer ends of these two coils face 

I , . : . 4 
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LOOP 

FIG. 5 

Radio Broadcast 

in opposite directions. Looking at the end 
of the coils, if the wire runs clockwise starting 
at the outside of the first coil, it must continue 
to run clockwise starting at the inner end of 
the coil in series with it. See Fig. 8. The 
center coil, which is the primary, may be 
mounted either way. 

After this, the Dubilier transformer is 
mounted midway between sockets I and 
on the under side of the panel with the and 
+ B connections at the rear. Then the grid 
leak is mounted on the under side of the panel 
near the grid connection of socket No. 4. At 
this point it is optional whether the mounted 
parts are wired or the wiring left until the 
socket assembly is fastened to the front 
panel. 

The photographs clearly show the arrange- 
ment of parts on the front panel (9" x is") 
and the base panel (8" x 18 "). Owing to the 
different parts which may be used, it is not 

LOOP .0005 MFD. 

.0005 
MID 

R.F.T. 

possible to give absolute dimensions. Look- 
ing at the front view of the set, the left -hand 
dial tunes the loop and the right -hand dial 
tunes the oscillator. The left -hand lower 
knob is the rheostat which controls all the 
tubes and the right -hand lower knob is the 3o- 
ohm rheostat which controls the filament of 
the third tube for the regulation of the volume. 
It is suggested that the audio stages be wired 
before the base panel is joined to the front 
panel, although this is not absolutely neces- 
sary. 

The bus bar may be rigidly secured to the 
sub panel by boring a small hole and bending 
it as in Fig. 8A. 

In soldering, use only resin -core solder. 

FIG. 7 

If panel -mount sockets are used, it is possible 
to fasten the four -tube assembly to the front 
panel of the set by using the socket mountings, 
otherwise use brass angle irons. ln fastening 
the front panel to the base panel, it is possible 
to drill the edge of the base panel and tap 
for 144t machine screws, but this may also be 
avoided by using brass angle irons. 

The variable condensers should be connected 
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FIG. 6 
Complete diagram of the six -tube super- heterodyne 
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so that the fixed plates go 
to the grids of the tubes 
and the movable plates are 
connected to the C- battery 
negative. 

To avoid errors, it is an 
excellent plan to draw over 
the wiring diagram with a 
colored pencil as each wire is 
connected. 

The C battery is fastened 
to the base panel with a piece of bus bar as 
shown in the photographs. 

SECONDARY -' 

FIG. 8 

NEUTRALIZING THE FIRST TUBE 

IT WILL be seen from the photographs 
that the coils in the first intermediate 

transformer are not evenly spaced. This is 

because with a fixed value of neutralizing 
condenser the neutralizing can best be done 
by moving the coil A in Fig. 9. The value of 
the neutralizing condenser is about equal to the 

FIG. 8A 

full capacity of a neutrodyne condenser when 
the rod is connected to one terminal and 
the sleeve to the other. See Fig. Io. 

A flexible wire connection may be made to the 
metal tubing to allow further variation. Once 
set the position of the metal tubing may be 
fixed with a drop of wax. 

Super -Heterodyne 45 

HOW TO MOUNT THE OSCILLATOR COILS 
the wrong way is shown at the top of the photo- 
graph and the correct way at the lower part of the 
cut. Both windings should be placed so the wires 

run in a similar direction 

THE OSCILLATOR 

THE oscillator is composed of four coils. 
two in series in the grid circuit and two 

smaller coils in series in the plate circuit. 
The manner of connecting these coils is very 

TOP VIEW OF THE RECEIVER 
Which shows quite clearly the mounting and position of the intermediate transformer and oscillator coils 
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TUBE u 

FIG. 9 

important, and is indi- 
cated in the photographs. 
They are connected so 
that the direction of the 
current if clockwise in 
one coil will be counter- 
clockwise in the coil in 
series with it. This is 
done to provide a closed 
magnetic field as indicated 
in Fig. 

To make the tube 
oscillate it is also neces- 
sary to place the grid 
and plate coils together 

so that the direction of rotation of the grid wire 
is opposite to that of the plate wire in the 
other pair of coils. See Fig. I I . 

The manner of mounting the oscillator is 

clearly shown in the photographs. It is sup- 
ported by the bus wire leads which are fas- 
tened to each corner of the lower rubber strip. 
The intensity of the oscillations can be varied 
by changing the thickness of the spacer be- 
tween the pairs of coils. For best results this 
should be about 6 ". 

OPERATING THE SET 

AFTER the set is completed and the tubes 
are in place, connect the A battery and 

light the tubes. if they light, then turn them 
off and connect the B battery to the + A 
binding post. Then touch the + B wire to the 
+B binding post. This may spark the first 
time it is touched because of the capacity of 
the bypass condenser, but it should not do so 
more than once. Then the +B 45 may be 
connected and the set is ready for adjusting. 
Turn the volume control rheostat full on and 
then light the tubes to normal. With phones 
plugged in the last jack, it ought to be possible 
to tune -in a powerful station after connecting 
the loop. Oscillation in the first tube may 
be noted by a series of bird -like whistles as 
the dials are turned. This may be stopped by 
moving the coil A, Fig. 9, to the proper point, 
or by varying the neutralizing condenser. 
If the set is wired properly, this adjustment 
is not very critical. 

CAUSES OF FAILURE TO OPERATE 

AMONG the various causes of trouble in 
operation of this receiver, some of those 

most apt to be encountered are: 
1-Wrong wiring 2- Faulty tubes 
3- Short -circuited fixed condenser 
4 -Wrong polarity on C battery. 

1 t will be found that a station can be tuned - 
in at several places on the oscillator dial, but it 
is usually heard best at a setting about the 
same as the setting of the loop- tuning dial, 
provided the loop is of a value that will bring 
a 360 -meter station at about 35 on the con- 
denser scale. 

THE LOOP 

1"TH the various loops now on the mar- 
ket, it is easier to buy one ready made 

than to make one, although a suitable loop 
can be made of single 

METAL TUBE 

lamp cord (stranded) 1 

of 13 or 14 turns on a T To Pu+Te 

BUS BAR TO COIL A frame 18 inches square, 
with the turns spaced FIG. IO 
from 4 to 8" apart. 
Don't use fine wire and green wood. The larget 
the loop, the fewer the turns for a given wave- 
length and the greater the signal strength. 
The writer has used a variometer for a loop 
on stations 200 miles away with enough in- 
tensity to operate a loud speaker, but don't 
penalize the set with a poor loop. Get a 
loud signal and then control it with the 
rheostats. 

A HINT TO HOME CONSTRUCTORS 

DON'T solder lugs on the end of bus bar 
when it is going to be connected to 

terminals on sockets or transformers. lt is 
far better to 
invest in a pair 
of round -nosed 
pliers and bend 
an eye on the 
end of the bus 
bar. Don't screw 
down the termi- 
nals with your 
fingers, because 

they will not stay tight. Use pliers or a 
wrench. 

--- 
TO GRID "i "N¡, 

if 

TO PLATE ' \` 
MAGNETIC FIELD 

FIG. I I 

A TEST PERFORMANCE 

IN OUR laboratory in Garden City we were 
able to bring in Philadelphia and Schenec- 

tady in daylight with good loud speaker 
volume, using this set and a small loop and 
five tubes in daylight. 

During two tests made at night, each of two 
hours duration, using five tubes and a loud 
speaker, the following stations were logged. 
The dial settings were as indicated, and may 
be generally helpful to those who duplicate 
the receiver just described. Some idea of the 
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selectivity of this receiver may 
be had by noting the number of 
stations logged between W EA F 

and wjz, both of which are less 
than twenty miles from Garden 
City. Both were operating most 
of the time during which the four 
distant stations were logged. 

LIST OF 

CALL 

STATIONS HEARD 

DIAL WAVE 
SETTINGS LENGTH 

LOOP OSCILLATOR 

WNYC 78 83 526 
WIP.. 75 81 509 
WEAF 66 73 492 
WHAA. 65 SS 484 
woc 64 71 484 
WDAF 63 69 411 
WCAP 59 66 469 

wJz 55 62 455 
WSB 51 52 429 
wl.w 48 64 309 
CFCA 48 54 400 
WTAM 41 65 390 
WGY 39 5o 38o 
WMA F 38 42 360 
WE BH 37 42 370 
WJAR 33 37 360 
wLS 32 35 345 
WHN 32 38 360 
WCBD 32 36 345 
WBZ 3o 34 337 
KDKA 28 32 326 
LATAS 22 26 286 

Second -Harmonic Super- Heterodyne 47 

Many stations not included in this list were 
heard but were not logged because call letters 
were not heard. It is to be noted that 
most of the stations on this list are not 
local. 

This particular receiver we used is not a 

SIDE VIEW 
Showing the output end of the set 

freak. We have tried two, and Mr. Hanscom 
has made several others. They all have the 
same characteristics. 

We were so favorably impressed with this 
new departure in storage battery tube outfits 
that we contemplate using one at the tempo- 
rary receiving station we are going to equip 
somewhere on the coast of Long Island for our 
International broadcasting tests. Another re- 
ceiver of this type will be used by Mr. Hanscom 
at his home in Woonsocket, Rhode Island, for 
the same purpose, and he will arrange to report 
reception directly to our Garden City Labor - 
atorv. -THE EDITOR. 

KT 77 "77'm IlClliü' °11'!11 @I:!IIIII!'!II ILiIIIC '!I!IhIIIfü7rìí19i;IC!;:II .iüN!IIh'rlh : !Ih_ Il'!;"II!IIh "ül !lìi "'IGÜhTüilllllm!!I" 

HE material appearing in this magazine is fully protected 
by copyright, and editors of periodicals are advised that 

unauthorized publication of circuit diagrams, technical de- 
scriptions, and parts or the whole of articles, without due 
permission and credit is an infraction of the law. Those 
who wish to reprint material appearing in these pages are 
asked to communicate with the editor. 

= iM1II1IN911I III, II I I II l'i I I 

ff 

ml mlll7,1lf!ImIIII!MIffIIfIIIllllll1111fllflmll<IIIIIWIRllfif;1lfiiW ,; , , 1 mrIIII111II011011;r"2r::::11Iì:97:771fi'791;îI177!ü7.7767110!Ii1R 

www.americanradiohistory.com

www.americanradiohistory.com


the Listeners Poinf of (Clew 
Conduced bfr eJennie Irene 171-1ix 

Is Radio Standardizing the American Mind? 

T 
HE discussion that has of late been 
carried on in this department, regard- 
ing the relative adaptability of the 
masculine and feminine voice to radio 

broadcasting, is still calling forth opinions 
from many of our readers. These opinions 
are often supple- 
mented by others 
having to do with 
various different 
features of broad- 
casting. This goes 
to prove that some 
radio listeners are 
doing their own 
thinking, and are 
not, as President 
Faunce of Brown 
University recent- 
ly said, becoming 
possessed of the 
"mob mind." 

This "mob 
mind," according 
to President 
Faunce, is being 
created by the ra- 
dio because, day 
after day and 
night after night, 
hundreds of thou- 
sands and at times 
millions of people 
listen to the same 
speeches, music, drama, stories -all of these 
features brought down to the level of mass in- 
telligence. This is rapidly creating, in his 
opinion, a standardized taste along educational 
and amusement lines. A standardized mass 
taste means mediocrity. This is not a direct 
quotation of his statements, but is the gist of 
their meaning. 

If the radio were never to rise above the 
level of its present daily achievements, all 
that President Faunce has said would be true. 
But there are many indications that, as soon. 
as owners of radio sets lose the desire to 
listen -in simply for the novelty of the thing, 

a portion of the 
public will demand 
something better 
than the sort of 
education or enter- 
tainment that ap- 
peals to the mob 
mind. And as soon 
as they make this 
demand it will be 
granted. The fact 
that such people 
are among the lis- 
teners-in, proves 
that ultimately 
the radio will not 
standardize the 
American mind. lt 
may seem to be 
doing so now. In- 
deed, President 
Faunce cari find 
much to support 
his opinion. But 
he very likely is 
not closely in 
touch with the in- 
ner workings of 

this new and great medium of enjoyment. If 
he were, he would realize that a goodly num- 
ber, instead of swallowing all that they hear, 
whole and without thought, are listening with 
discrimination, and voicing whatever objec- 
tions they feel in no uncertain terms. 

Radio music, justifiably, comes in for the 
largest amount of such criticisms, and next 

ETHEL MILLER 
Mezzo soprano. Miss Miller was soloist at one of the series 
of concerts given by the Kudisch Ensemble from station wjz, 
New York. The programs by this ensemble have proved 
one of the most successful among the musical features intro- 

duced at this station 
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ETHEL WHITTLESEY 
As she appeared when featured in a costume recital of old time songs at station KDKA 
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to music come the speeches. It is not the 
quality of the speeches that brings forth this 
criticism, but rather the manner of their 
delivery. The large majority of radio speeches 
are, of course, read from manuscript, which is 
as it should be, for reasons too obvious to 
mention. But why should they sound as if 
they were read? As you listen, you can fairly 
see the speaker's eyes fixed on his manuscript. 
The effect is even worse 
than when a speaker in a 
public auditorium reads an 
address without the manu- 
script being in evidence in- 
stead of delivering i t . I f a 
man once read a public 
address in the monotonous 
tone employed by radio 
speakers he would never get 
an engagement twice in the 
same town. 

Radio Speeches Are Too 
Much a Colorless 

Monotone 

ANYTHING even ap- 
proaching oratory 
is obnoxious over the 

radio. Familiarity is worse. 
But why a colorless mono- 
tone? Many speeches orig- 
inal in construction which 
contain ideas well worth the hearing, sound for 
all the world as if they were being read verba- 
tim out of an encyclopedia. An announcement 
of tremendous import broadcast would sound 
like a platitude if given in a pedantic tone. 
The spoken message by radio can never rise 
above the quality of the speaker's voice and 
diction. 

As for the diction of most radio speakers, 
it is well to let one who has frequently broad- 
cast, and who has given much thought to 
this subject, express his opinion. This opinion 
was received by the present writer in a letter 
commenting on various matters discussed in 
this department. The writer of the letter is 
Richard K. Morton of South Boston, Mass., 
who has broadcast speeches from stations 
WBZ, \VJAR, \GI, and WEAN, his subjects 
including historical and scientific themes, 
citizenship, humor, and biographical sketches. 
He has also conducted musical programs at a 
number of broadcast stations. So, taken 
altogether, he knows whereof he speaks when 
he expresses an opinion on radio talks. He 
writes: 

I believe that the radio is showing us how tew 
speakers have really good voices and delivery. It 
is showing the effect of a decline in forensic art, in 
practice of reading aloud, and, above all, in careful 
articulation and enunciation. We are lip -lazy, and 
we clip our syllables and sounds. We do not have a 
pleasant variation in tone quality. We mumble 
down our shirt fronts. We do not know when to 
breathe while speaking. We affect a sanctified 
monotone or an excited staccato, in our delivery. 

Any listener -in can add faults 
to this necessarily brief list. 
There are few listeners -in who 
do not fervently await better 
radio phonetics. 

All who do their own 
thinking, and there are a 
goodly number of them in 
radio audiences, will hail 
with joy the day when the 
faults just quoted are elim- 
inated from broadcast 
speeches. But the short- 
comings in this feature of 
radio are not wholly due to 
the speakers, according to 
Mr. Morton. Note what he 
has to say about studio 
management. 

What can the radio station 
do in this matter? l t can test 
voices before putting them on 
the air. A sign, "Careful 
Enunciation," would be more 

valuable to a studio than the injunction, "Quiet." 
Fit power of the transmitter to the locality. Place 
the microphone better. Prevent stuffy atmosphere 
in the studio. Do not permit many to be close by a 
speaker while he is on the air. Remove from 
speeches difficult words and phrases, ambiguities, 
poor transitions, and current banalities. Prohibit 
too many freak broadcasts, and cheap humor. The 
best radio stations demand an advance copy of all 
proposed talks, but, from experience, I know that 
they should also have a guarantee as to the nature 
of the voice which they propose to put on the air. 

. . Through good radio phonetics, public 
interest will be maintained in worthwhile radio 
speeches. The radio will then have a better chance 
to serve the community. 

To all of which many of our readers will no 
doubt give their unqualified approval. 

HELEN KLOUGfi 
Motion picture correspondent and screen 
star, has been heard with distinct success 
through station woR, Newark, N. J. 
One of Miss Klough's most popular talks 
is on "How 1 Interview Famous Stars, 

and `'hat they Say" 

Some of the Worst and Some of the Best 

S FOR radio nuisances, we desire again to 
go on record with the statement that the 
worst of them all is the announcer with 

that nice, chummy, familiar manner, who takes 
you into his confidence. Who tells you that if 
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you will stand by for a moment he is going to 
give you, oh, something just too sweet, or 
lovely, or funny for anything. Who says, 
"Well, here we are again, feeling fine. How're 
you ?" Who tells you, "Say, this man is go- 
ing to sing the latest love song about a sweet 
young thing, and he's been married twenty 
years! Hope wifey isn't listening -in." Who 
signs off with, "Good night. Sleep tight. 
. . . Turn off the 
switch, George." 

Time cures many 
evils, and time will 
cure this one. The 
instant you hear an 
announcer at a sta- 
tion you know what 
class of station it is, 
and in what sort of 
town it is located. 

Of late, this de- 
partment has been re- 
ceiving numerous 
comments, all lauda- 
tory, anent the an- 
nouncing of "Uncle 
John," of KHJ, the 
station conducted by 
the Los Angeles 
Times. Uncle John, 
whose full name is 
John S. Daggett, bids 
fair to rival the cli- 
mate of California as 
a source of praise 
from people all over 
the state, which is 
equivalent to saying that this praise is all in 
superlatives. Yet there is always a good rea- 
son given for the praise, which is more than 
can be said about the eulogies of the 
climate! 

In a letter containing much of interest 
about the men and women heard over the 
microphone in California, Mr. J. M. McKee 
has this to say of Uncle John: 

Our most popular station here in southern Cali- 
fornia is KHJ. While some of this popularity is 
undoubtedly due to the fine quality of the programs; 
one of the main reasons is none other than their 
announcer, known to listeners as "Uncle John." 
1 have never heard any one speak anything but the 
highest praise for this man. His announcements are 
always made in a clean -cut, even voice and are to 
the point. He seems to have no enemies on earth, 
and is never perturbed or tiresome. 

This, following a good many similar com- 
ments not only from California but from other 
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states as well, prompted us to send to Uncle 
John for his photograph to be published this 
month. But it did not arrive in time. 
Why not have sent it by air mail, Uncle John= 
From KGO, California, came a letter via air- 
plane. Why not a picture from KHJ? 

Upon second thought, perhaps the airplane 
route did not occur to Uncle John because he 
was too modest for it to enter his head that his 

likeness could be of 
that much importance 
to any one. If this is a 
true surmise, then it 
but goes to prove that 
even the best of an- 
nouncers can some- 
times be mistaken. 
\nd directors, too. 
\lr. Daggett serves in 
both capacities at 
KHJ. 

Of a certain woman 
announcer in his vicin- 
i t y, Mr. Mc Key 
writes, "She is invari- 
ably long -winded and 
tiresome, as she goes 
into details in which 
the public is not in- 
terested, and always 
uses a patronizing 
tone which disgusts 
the listener." And of 
a certain man an- 
nouncer, " He is good 
and knows it. In fact 
he will almost tell you 

how much better he is than the artists ap- 
pearing on various programs and what an 
awful dub you are." 

As for the discussion about women speakers 
that has called forth so many opinions, Mr. 
McKey adds his views briefly and to the 
point: "With few exceptions our stations 
out here employ men announcers, and they 
are always far superior to the women. I have 
heard some very .fine talks rendered by 
women, but will say I prefer men all the 
time." 

Yes, there are radio listeners who think for 
themselves and will never have the "mob 
mind." By the same token, there are others 
who, either through intellectual incapacity 
or laziness, follow the mob in radio as in all 
other things. They are the ones who, as 
President Faunce so aptly put it, "will accept 
the platitudes which are acceptable to all 
mankind." 

HOUDINI 
\\ ho has talked on the art of magic from station 
WOR. But even he, the greatest of living magicians, 
cannot tell us whence comes the mystery called 

Radio 
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Good Things Are In Store for Radio 
Audiences 

W H I LE it is the custom of this depart- 
ment to speak of individual per- 
formances heard over the radio, such 

mention is omitted this month because little 
of outstanding merit has been heard since our 
last number appeared. This was no doubt 
due to the inevitable letting down of the 
programs during the late summer and early 
fall. But now that the regular season for 
music and like entertainments is advancing, 
material for such comment should be ample 
for many months to come. The advance 
announcements of the broadcast directors 
show that some good things are in store for 
the radio audiences. 

But, as usual, the music promises to be the 
least improved of all the features which are an 
established part of broadcast programs. It 
looks very much as if, after listening to a 
speech on some big subject given by one of 
authority, we shall still have to hear the 
announcement : 

"The next number on our program this 
evening will be: `What Does the Kitty Mean 
When She Says Meouw ?' played by the xYz 
Orchestra." 

Can you imagine such a thing happening in 
a lecture hall before a real audience? Then 
why should it continually happen to a radio 
audience? 

The director will say that he must please all 
kinds of listeners. Very well, let him please 
all kinds of listeners. No one is objecting to 
that. But why try to please them all during 
one program? One might as well try giving a 
Shakespeare drama in the theater in conjunc- 
tion with the latest musical comedy. 

However, enough of this for the present - 
but only for the present. For this is one of 
the most discussed subjects among owners 
of radio receiving sets. 

Franz Schubert and Robert Burns 

T HE explanatory remarks that often 
precede the broadcasting of classical 
musical numbers are frequently ex- 

tremely well prepared and given, and then, 
again, are somewhat confusing. As a case 
in point, there was the statement made from 
station WGY, preceding the performance of a 
Schubert number, that Franz Schubert was 
the Robert Burns of music. 

Granted that we know much more about 
Schubert's music than we do about the 

poetry of Burns, nevertheless we cannot see 
how the one can be likened to the other. 
Burns was always the Scotsman, and often 
colloquial, given to the interpretation of 
life as he saw it in his rather limited scope of 
vision. Schubert, although born the son of a 
schoolmaster and raised in bourgeois sur- 
roundings, was, as a composer, among the 
aristocrats of music. As a writer of songs he 
stands forth as the noblest of them all, and 
it is significant that he chose, as the' texts for 
these songs, poems of enduring literary quality 
and some of them masterpieces. With all due 
credit to Robert Burns, when did he ever 
conceive, to say nothing of achieving, poems 
to be classed with such Schubert songs as 
Der Erlkönig, Die lunge Nonne, Der Tod and 
Das Mädchen, Der Atlas, Der Doppelgänger, 
Gruppe aus dem Tartarus? 

In the thirty -one years of his life -he was 
born in 1797 and died in 1828- Schubert 
raised song writing to a height that has never 
since been equalled. Two of his symphonies, 
the piano Impromptus and Moments Musicals 
would alone place him among the Immortals. 
To compare him with Robert Burns is an esti- 
mate incomprehensible to those of us who 
know his music well. 

AN ANTI -PROHIBITIONIST claims that 
the man who made up a certain short 

program recently given at station WGY, must 
also be an anti, for it contained the following 
numbers: 

The Importance of Appetite 
Any Old Port in a Storm 
The Old, Old Love 
In Cellar Cool 

These Radio Listeners Had Good Taste 

S LONG as a subject remains of interest 
in the public mind, it justifies comment 
among current events. So it is in order 

that mention should be made at this writing 
of the winners who contested for honors at one 
of the closing concerts given by the New York 
Philharmonic Orchestra at the Lewisohn Sta- 
dium of the University of the City of New 
York during the latter part of August. 

I t will be recalled by those who listened -in 
to this concert that five young musicians 
entered this competition which awarded to 
the two best among them a début recital in 
New York this fall. As such a début costs 
anywhere from $750 to $1,000, the competi- 
tion was worth while to these aspirants for a 

www.americanradiohistory.com

www.americanradiohistory.com


The Listeners' Point of View 

concert career in this country. Before each 
contestant's performance, and after it as well, 
announcement was made that from the votes 
of the audience present at the Stadium -close 
to ten thousand people -and of the radio au- 
dience, the decisions would be made. 

It seemed as if any listener -in who had 
heard enough music to have mature judgment 
could not hesitate in making these decisions. 
Ignace Hilsberg, pianist, and Miron Poliakin, 
violinist, being the ones that quite eclipsed 
the others through their all -round proficiency. 
But what would the public think? That 
was the question. There were two singers on 
the program, and it is the general belief that a 
vocalist of average excellence is always more 
popular with the masses than an instrumental- 
ist of exceptional merits. 

But it was not so in this case. The pianist 
and the violinist just named won by a large 
margin. 

Yet people are forever saying that you must 
bring yourself down to the level of the public 
if you would succeed. The truth is, the public 
practically never fails to respond to the best 
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if given opportunity to pass judgment upon it. 
There is a moral in this for makers of radio 

programs, a moral so obvious that it does not 
need expression in words. 

Another Plan to Pay Radio Artists 

THE announcement made recently in 
the Musical Courier, "Radio Perform- 
ers Are Hereafter to Be Paid," was 

somewhat premature. It was based on the 
published opinions expressed by the com- 
mittee appointed last spring by Mr. E. F. 
McDonald, Jr. of Chicago to devise some plan 
whereby this much needed reform could be 
brought about. One of the chief proponents 
of the plan is Mr. Paul B. Klugh, executive 
chairman of the National Association of Broad- 
casters. In its public statement, the commit- 
tee went on record as endorsing the paying of 
radio performers as a means toward raising 
the standard of broadcast programs, and sug- 
gested a way whereby this change might be 
brought about. 

But the desired goal has not yet been 
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JOSEPH KNECHT'S WALDORF ASTORIA DANCE ORCHESTRA 

Talk about a performance of Hamlet without the Melancholy Dane! What about an orchestra sans the 
instruments? It's up to those who see this picture to guess Who's Who so far as who plays what is con- 
cerned. The only easy guess is the man at the piano, who is Mr. Knecht himself. The men look as if 
playing a joke on us by trying to make us think that one instrument can make an orchestra although one 

swallow never made a summer. They are frequently heard through station wjz, New York 
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reached. It will be, however, and soon. There 
is absolutely no question as to the dissatis- 
faction of large numbers of people with radio 
programs as they are now transmitted. The 
committee that is trying to solve this problem 
is working along the right track, though 
there is some question as to the practicability 
of the plan. 

i 10! For a Contest of Dramatic Readers! 

RS. R. J. QUIEN, dramatic reader 
of Camden, N. J.; who has broadcast 
from various stations in that vicinity, 

has risen up in wrath at the statements made 
in this department by our contributors against 
women radio speakers in general and dramatic 
readers in particular. She tilts her lance 
especially at Mr. Corley Kirby of station wwj 
who came out just as hard against the women 
readers heard through his station as those 
heard through other stations. Knowing Mr. 
Kirby, we are quite sure that he would stand 
his ground and give good reason for it against 

the onslaughts of an army of critics And 
enjoy the controversy too. 

" I wish," writes Mrs. Quien, "that Mr. 
Kirby could read some of the letters 'I have 
received about my broadcast performances, 
and then perhaps he would not be so prejudiced 
against all women readers who broadcast, 
and remember the old saying, `All rules have 
an exception. ' 

But this is not all. Mrs. Quien comes forth 
with a challenge. We quote her regarding 
this discussion that has been going on and is 
still being merrily waged in this department 
by our readers: 

Since there seems to be so much discussion, why 
not suggest to WEAF, New York, or some central 
station to have a dramatic readers' contest? 1 

should love to appear some evening with a male 
competitor and both cover the same line of dra- 
matic work, humor, pathos, and melodrama. Let 
the public decide whether they like it. I would 
contest with any male competitor. 

So much for the challenge. Now the ques- 
tion is -who will accept it? We await the 

answer. Or should we say "an- 
swers "? 

© Moffet, Chicago 
MYRNA SHARLOW 

An American dramatic soprano who has gained many admirers 
among the patrons of the Chicago Civic Opera Company, of which 
she has for eight years been a member. She has broadcast a number 
of times from Chicago stations and is among those who believe 
that the radio will become a great musical factor in American life 

The Impressive Hour When 
Pershing Spoke 

N THE morning after 
Defense Day, the ma- 
jority of the papers 

throughout the country carried 
front page stories of how the two 
Chicago murderers, Nathan 
Leopold and Richard Loeb, 
spent their first day in the peni- 
tentiary, even what they ate for 
dinner being told in detail. And 
in some of these papers, no men- 
tion whatever was made of the 
fact that on the evening of De- 
fense Day probably the greatest 
achievement in human commu- 
nication ever known in the 
world was accomplished. This 
was the conversation carried on 
by General Pershing at Wash- 
ington with four generals of the 
United States Army, located re- 
spectively at New York, Chi- 
cago, Omaha and San Francisco, 
heard by millions of radio lis- 
teners. 

History was made during that 
hour when General Pershing as 
their commanding officer bade 
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farewell to these generals with whom he had 
long been associated. But it was considered 
insignificant as a news item compared with 
the dinner menu of two murderers. Yet 
it will remain in the memory of some of us 
as about the most impressive hour ever lived 
through. All those who listened -in owe a 
lasting debt of gratitude to the American 
Telegraph and Telephone Company and to the 
various broadcast engineers who brought 
about this miracle as their contribution to 
Defense Day. 

"Thank You For Thanking Me" 

IT IS not unusual to hear people complain 
that they have written this or that broad- 
cast station telling of their enjoyment of 

this or that feature, and received no reply. 
If they would look at the matter in a general 
rather than a personal way they would realize 
that a broadcast station would need to em- 
ploy, at much expense, a special staff to an- 
swer such correspondence. And, for that 
matter, when we thank a person for doing 
us a favor we do not expect the reply, "Thank 
You for thanking me." Why then expect 
this of a broadcast director? 

Among Other Things. . 

AT STATION wBZ, Springfield, Mass., ex- 
periments have been made to find out 

whether the radio listener does or does not like 
to hear the noise of the crowd when big public 
events are broadcast. So far as our personal 
experience and knowledge of the radio public 
goes, the answer is "Yes!" if the noise of 
the crowd is not heard now and then the real 
atmosphere of the event is wholly lacking. 
So let us hear the audience every time, WBZ ! 

F IRST, let it be said that the announcers 
at all the broadcast stations conducted 

by the General Electric Company are unex- 
celled in the quality of their work, which is 
always clear, concise, and characterized by 
that good breeding one has a right to expect 
but does not always find in a broadcast an- 
nouncer. This being so, one error made by 
these announcers is conspicuous. Why do 
they say, "Gen -a-ral A -lec -tric" instead of 
"Gen -e -ral E- lectric" ? 

Y OL: never can tell how reforms may be 
brought about. Sometimes the uncon- 

scious indirect method does what the consci- 
ously applied direct method fails to accomplish. 
All of which is preliminary to saying that if 
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MAJOR A. G. RLDD 
The polo expert of the C. S. Arms' who broadcast 
the International polo games direct from the Mea- 
dow Brook Club. Authority sits well upon him and 
we would trust him to get away with anything he 
undertook. We've an idea he's tackled easier 
jobs than broadcasting a polo match. Some speed, 

that takes, before the microphone 

broadcast stations keep on giving occasional 
programs of old- fashioned dance music the old - 
fashioned dances may come back into favor. 

1\4 OTION picture stars are, with rare ex- 
Y 1 ceptions, better seen than heard. It 

is a bit risky for them to reach the public 
through the radio because their glory is 
dimmed as soon as they open their mouths. 
A case in point is the famous film star who, 
speaking not long ago through a Chicago 
station said, "Being as there's no motion 
picture studio in this city"-etc. 

day or evening you can tune in and ANY 
hear from one station or another some 

of the latest books discussed. It may in- 
terest the broadcast directors to know that 
many people enjoy this feature who are not 
among those inclined to write letters ex- 
pressing their commendation. 

T" young woman who, each evening at 
7.3o, from station \YBZ, Springfield, talks 

to the kiddies is one of the star radio enter- 
tainers along this line. She gives the children 
such worthwhile stories that they are also en- 
joyed by grown -ups, which is the test that all 
stories for children must meet before they can 
be called literature. 
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EITHER Greenland's icy mountains 
nor India's coral strand are now 
remote and isolated. Folk there - 
abouts are likely to be pretty familiar 

with the latest, from the up- to-the- minute 
developments in the presidential election 
campaign to the harvest returns in all parts of 
Canada. Such is the extent of the mystic 
bond of radio. 

Since the Canadian Government ship Arctic 
left her berth in the St. Lawrence River at 
Quebec early last July, en route on a trip to 
the Arctic Archipelago, she has been in touch 
with the outside world from the time she left 
and will continue to be so until she returns 
next October, assuming, of course, that no 
serious accident happens. This stout little 
vessel, built back in igoo, has been tripping 
up the Arctic Seas these twenty years. This 
year the Arctic has her two regular radio 
equipments consisting of a standard boo meter 
2 Kw spark equipment and a continuous 
wave transmitter working on 2,100 meters, 
with which they keep in touch with the long 
wave ship station at Louisburg, Nova Scotia, 
and in addition a short wave icw outfit 
which will transmit on wavelengths between 
too and 150 meters. The installation of this 
short wave equipment is for the purpose of 
carrying on tests with the United States and 
Canadian amateurs to ascertain how short 

wave signals come through from the far north 
during the full daylight period in the land of 
the Midnight Sun. 

The operator on the Arctic is Bill Choate 
of Toronto, owner and operator of Canadian 
amateur station 3 co. An enthusiastic youth 
is this Bill Choate, so his superiors say. He 
hoped when he left to meet another Canadian, 
Donald Mix, the operator on Donald Mac - 
Millan's ship Bowdoin, somewhere tolerably 
near the North Pole, but up to the end of Au- 
gust he had not been able to do so. 

The interesting facts about the watch the 
CGS Arctic is maintaining on short waves are: 

Call Sign VDM 
Wave Length 120 meters, 
Eastern Standard Time, 
Daily except Wednesday i i p.m. to Midnight 
Saturday only II P.M ., to 3 A .M . 

The radio branch of the Canadian Govern- 
ment, Department of Marine, has authorized 
all Canadian amateur stations to use a wave- 
length of 120 meters during the foregoing 
hours for the purpose of communicating with 
VDM. 

The test transmitter comprises two ad- 
miralty T4A tubes, operating on 8,000 volts 
on the plate with an output rating approxi- 
mately 50o watts per tube, using a standard 
Meissner circuit. In order to make the 
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transmission as penetrating as possible, no 
filter system is being used and the character- 
istic 480 cycle note will enable amateurs to 
place VDM immediately they hear Bill Choate's 
note, even if they do not get his call sign. 

THE MISSION OF THE "ARCTIC" 

THE CGS Arctic went into the Arctic Archi- 
pelago, whose islands measure more than 

50o square miles, and spread over an area of 
more than 520,80o square miles, to relieve 
outposts of the Royal Canadian Mounted 
Police and other Canadian Government officials 
who have spent one or two years in the 
Arctic Circle. She 
will establish new 
police posts, cus- 
toms houses, post 
offices, and com- 
p l e t e numerous 
surveys and com- 
parisons of previ- 
ous observations. 

There is, it seems, 
an abiding passion 
on the part of the 
Government of 
Canada for estab- 
lishing and main- 
taining the ma- 
jesty of the law 
even to its most 
remote outposts. 
Establish a police 
post at the North 
Pole or anywhere 
else with a red -coated mountie in charge and 
law and order will prevail. The Eskimos 
have learned this. Noo- Koo -Lah, one of 
these Eskimos, killed a Newfoundland trapper 
in the neighborhood of Pond's Inlet in Baffin 
Bay two years ago. Last year he was brought 
out of the Arctic and is now languishing in a 
Canadian penitentiary. The Canadian Gov- 
ernment also has some commercial interests 
in the Arctic that need protection. There 
are reindeers and musk ox by the millions up 
there that may some day play a part in the 
world's food supply. Trading companies 
under different flags are getting busy in some 
favored places and they need, it seems, both 
protection and watching. 

The expedition this year is in charge of 
F. D. Henderson of the Northwest Territories 
Branch of the Canadian Department of the 
Interior. He will go as far north as Ellesmere 
Island, 823 miles from the North Pole, the 
farthest point reached last year by the Craig 

57 

expedition in the Arctic. Captain J. E. 
Bernier, the master of the Arctic, is now mak- 
ing his two hundred and fifty- eighth voyage. 
For fifty -five years he has been sailing and 
steaming up and down and across the seven 
seas and many of the waterways running 
into them. For twenty years he has been 
going into the far north on the good ship 
Arctic, a three -mast top -sail schooner of 65o 
tons gross and 436 tons net, 165.4 feet long 
and 37.2 foot beam. Shehasa tripleexpansion 
engine of 275 horsepower and can make seven 
knots under steam in clear water. 

She has three masts, 8o feet high, and this 
year a short top- 
mast has been 
added to the main- 
mast to give more 
clearance between 
the antenna wires 
and the mass of 
rigging wires which 
sailing ships are 
compelled to carry. 

The working of 
the radio set in a 
ship fitted with sail 
is not as satisfac- 
tory as in a steam- 
ship on this ac- 
count. The an- 
tenna wires have 
to be erected in a 
position where 
they will not foul 
the sails, booms, 

or running rigging, and the heavy steel guys 
necessary to support the spars drain away 
a lot of the energy which would otherwise 
be radiated. Since the Arctic is built of 
wood, Bill Choate has to cast an anxious 
eye over the side as soon as they run into 
Arctic floe ice. And his chief concern is the 
welfare of the 200 square feet of copper 
plate, on the ship's bottom, which constitutes 
his main ground connection. if he is lucky, 
he escapes. 1 f the ice nicks off the copper, he 
has to rely on the engines and propeller for 
his connection, and there will be a lamentable 
drop in the efficiency of the transmission. 

ROYAL CANADIAN MOUNTED POLICE 
Going aboard the Arctic, bound for the far North, to take duty 
at one of the solitary posts there. The admiring crew on the 
dock may be speculating as to whether or not these stalwart 

three will "get their man" 

RADIO EXPERIMENTS IN ARCTIC SEAS 

IN ADDITION to the regular tests with 
Canadian and American amateurs, special 

tests have been arranged with station KDKA 
through the courtesy of Mr. George Wendt of 
the Westinghouse Electric and Manufacturing 
Company. Experiments occur every Monday 
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the far north at Craig Harbor and Pond's 
Inlet were equipped with radio receiving 
apparatus last year but until the Arctic re- 
turned early in this year no data was available 
as to what concerts, if any, they were able to 
receive up there last winter and the full details 
will not be known until the Arctic is back in 
Quebec. 

CANADIAN MOUNTED POLICE USE RADIO 

THE battery problem is a serious one in 
11 the case of these sets in that supplies 

are only taken in once a year. The receiving 

WHAT HAPPENED TO ONE POLAR BEAR 
When the crew of the Arctic went bear -hunting. It 
does not seem such a difficult task to hoist a fairly 
weighty bear over the side, as the photograph shows. 
The "three men in a boat" appear to enjoy the 
rather novel occupation of towing the defunct bear 

%i,f c .,yOY,,, 

night on their short wave set. KDKA 

is using its experimental call sign 8xs 
when working with Choate. The re- 
sults obtained from the short wave 
set while the Arctic was proceeding 
down the Gulf of St. Lawrence were very 
satisfactory, American amateurs as far west 
as Oklahoma having been worked. They have 
heard KDKA on short wave transmission, eleven 
degrees from the North Pole. 

Great rivalry exists between the Pacific 
and the Atlantic Stations. Amateur operator 
Jack Barnsley at Prince Rupert has rather put 
it over the Atlantic Division in working 
with Mix in the Bowdoin, but IAR and other 
notable amateurs in the vicinity of Halifax 
have been holding Bill Choate to the last gasp. 

In addition to the regular code apparatus 
aboard the Arctic, the Westinghouse Com- 
pany has provided her with special short 
wave receiving equipment for receiving the 
concerts transmitted on KDKA'S short wave. 
Recent tests have indicated that Captain 
Bernier and his crew have been able to enjoy 
the short wave concerts long after the regular 
broadcast transmissions on the higher wave- 
lengths have faded away. 

The Northwest Mounted Police Posts in 

sets at the Police Posts are equipped with 
Northern Electric peanut tubes and use special 
batteries prepared by the Eveready Battery 
Company for filament lighting. In addition 
they are provided with 30o ampere hour 
Edison -Lalande primary batteries with ample 
refills to see them through. For B batteries 
they are provided with both Burgess and Ever - 
eady standard units and in addition an ade- 
quate supply of what are termed "inert 
cells," which are made up specially for the 
Canadian Department of Marine and Fish- 
eries by Siemans Brothers in London, England. 
These latter are small dry cells containing no 
liquid. To put them in operation, the cells 
are filled with water when they are good for 
the normal life of an ordinary B battery. 

1 t will be interesting to hear how these 
different batteries have made out under the 
severe climatic conditions prevailing in those 
latitudes. 

The Police Station is also supplied with the 
portable long wave receivers specially built for 
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surveyors by the Radio Branch, Department 
of Marine and Fisheries, Ottawa. Strong 
long wave signals are received up north from 
the high power stations in the United States 
and Europe on this receiver, and with the 
numerous press schedules in effect the Police 
Posts frequently receive news items actually 
before they appear in our own newspapers. 
Last year the report of the death of President 
Harding was received by the Arctic within 
a few minutes of its occurrence. By some 
accident the Bowdoin did not receive this press 
message and it was not until she encountered 
the Arctic about a week later that her crew 
became aware of their country's great be- 
reavement. 

While the Arctic plans to be back at Quebec 
sometime in October, she has aboard supplies 
sufficient to last for more than a year. About 
the first point of call she made on her outward 

59 

voyage was Godhavn, Greenland, where there 
is a Danish settlement, where she arranged 
to leave mail for Captain Donald A. Mac- 
Millan, the American explorer on the Bowdoin. 

Among the party on the Arctic are six men 
of the Royal Canadian Mounted Police, who 
are going to man a new post farther north 
than any police post has yet been established. 

NO CRUSHING CROWDS HERE 

'THE Arctic Archipelago is one of the 
1 greatest realms of unexploited treasures 

of natural resources in the world. Whether 
the Arctic Archipelago will ever be of economic 
value is still uncertain, but it is quite prob- 
able that before very long a radio station 
will be established in the farthest north which 
will be in communication with the uttermost 
ends of the earth. Meanwhile try your luck 
through the ether and listen for vDM. 

THE CANADIAN COAST GUARD SS "ARCTIC" 
Her Captain Bernier (upper left circle), and radio operator Bill Choate (lower right). The sturdy little 
vessel, which has voyaged up the Arctic seas for twenty years, is now on another trip, more notable than 
preceding ones because of extensive radio experiments being carried on with broadcasting stations and 
amateurs on short wavelengths. The top photograph shows the transmitting equipment which is a 2100 
meter, one kw continuous wave set, and a 120 meter cw, two kw transmitter. The receiving equipment 

is shown in the lower photograph 
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Will This Circuit Ever Work? 
Theoretically, the Receiver Described in this Article is Possible : the 
Addition of Super- Regeneration to the Roberts Circuit -If it is Possible, 
the Circuit Should Surpass any Receiver Now Known, Using Two 
Tubes -Here is the Technical Problem : Can You Make it Work? 

BY WALTER VAN B. ROBERTS 

ONE of the questions most fre- 
quently asked about the two - 
tube circuit described by the 
writer in the April, 1924, number 

of RADIO BROADCAST is: "Will that receiver 
work with a loop antenna ?" Unfortunately, 
the circuit is not sufficiently sensitive to 
produce good loud- speaker results with 
a loop antenna except in the case of very 
strong signals. Not only is this true, but if 
the loop is placed near the set, unwelcome 
oscillations occur 
when the loop is 
turned so that suffici- 
ent magnetic coupling 
is established between 
it and the other coils. 
Hence, the circuit as 
it stands cannot be re- 
commended for use 
with a loop. 

LOUD - SPEAKER VOL- 

UME ON A LOOP AND 

TWO TUBES? 

THE idea, how- 
ever, of obtaining 

good loud speaker vol- 
ume with two tubes 
and a small loop is 
very intriguing and it 
is proposed to outline 
an arrangement that 
looks as if it might 
turn the trick. The 
writer has tried out the arrangement only in a 
very sketchy fashion, and although the results 
were very promising, it must at present be 
considered as founded upon theory alone. To 
make a thorough investigation into the best 
method of actual construction for this circuit 
would take much more time than the writer 
has available, and so it is hoped that some of 
the many enthusiastic and able experimenters 
who read this magazine may take up the 

constructional development work and in due 
time add another to RADIO BROADCAST'S list 
of Knock -Out, non- radiating receivers. 

Briefly stated, the idea is to make the above - 
mentioned two -tube set (described in this 
magazine for April, arid May, 1924, and with 
other modifications, in August and September) 
sufficiently sensitive for loop reception by 
substituting super- regeneration for regenera- 
tion in the second tube, and to take measures 
to prevent magnetic coupling between the 

loop and other coils in 
the set. It may also 
prove necessary to 
take special pains to 
by -pass as nearly as 
possible all the inter- 
ruption -frequency 
current around the 
audio - frequency 
transformer in order 
to avoid overloading 
the first tube with 
this frequency. The 
circuit would then be 
something like that 
shown in Fig. I. The 
chief characteristics 
to be expected of such 
a circuit when prop - 
erly built are: 

I. lt would make a 
truly portable 
set. 

2. Its sensitivity 
could be made 

greater than that of a simple super - 
regenerative circuit on account of the 
stage of radio-frequency amplification. 

3. Its selectivity would be greater than that of 
any ordinary super- regenerative circuit 
because the loop circuit is never damped. 

4. Its volume, for any signal reasonably 
above the static level, should be ample 
for a medium -sized room, and 

5. Its quality should be good because its 
sensitivity should be so great that the 

Not a How -to-Make -It Article 

Walter Van B. Roberts, whose articles on 
the super- heterodyne, super- regenerative, and 
remarkable reflex circuits have been a feature 
of RADIO BROADCAST for many months, is, 
without question, one of the most capable of 
our practical radio engineers. . 

He has vision, and his vision is tempered 
by a scientific background which adds prac- 
ticality to his ideas. In this article, Mr. 
Roberts outlines some very interesting and 
exceptionally valuable fields of experiment 
for those whose knowledge and experience is 
sufficient for such work. 

This is not intended to be a how-to -make- 
it article. We cannot undertake to answer 
questions about it. Unless the experimenter 
is able to figure proper inductances and 
capacities and similar problems of radio 
design, we do not advise that he attempt the 
solution of this problem. -THE EDITOR. 
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super -regenerative action would rarely 
need to be pushed very far. 

In general, this circuit, if properly built by 
a constructor who is familiar with the prin- 
ciples involved, should be satisfactory for 
signals above the interference level, and where 
the utmost selectivity is not required. For 
very long distance work, however, it probably 
would not give as good year -round results as 
the present two -tube regenerative arrangement 
using a good outdoor antenna. 

PROBLEMS CREATED BY THE LOOP 

THERE are several methods by which 
magnetic coupling between the loop and 

other coils may be prevented. if this coupling 
is not completely eliminated, or if the capacity 
coupling is not completely balanced out by 
the neutralizing condenser, the strong oscilla- 
tions in the circuit of the second tube will force 
oscillations in the loop circuit, and these 
latter oscillations, persisting in the low- resis- 
tance loop circuit will re- excite the super - 
regenerative circuit after its periodical inter- 
ruption, even in the absence of any incoming 
signal, and thus render the set inopera- 
tive. Hence the necessity for the care in 
eliminating all the coupling between the two 
circuits. 

Moving the loop some distance from the 
set is not an elegant solution of the problem, 
and it would be difficult mechanically to 
place the loop on the set so that it could be 
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FIG. 2 
of the Armstrong super- regenerator which 
admits does more work with a single tube 
than any other known circuit 

rotated without introducing any coupling in 
any position. It might be possible, but not 
easy, to wind all coils on toroidal forms or their 
equivalent, so as to eliminate all external 
field. Shielding, of course; may be added to 
any scheme used, provided the shielding itself 
does not introduce coupling. Probably the 
simplest and best method of all would be to 
make the loop an integral part of the set, 
fixing its position once for all, then rotating 
the whole set whenever during operation it is 
desired to rotate the loop. 

FIG. I 

Here it is, all in a nutshell.. Tuned radio frequency of the neutralized type- super- regeneration of the 
single tube type - audio amplification by the reflex method. This circuit has infinite experimental pos- 
sibilities that should result in the development of a remarkable receiver. Can you make it behave 
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FIG. 3 

Here is a circuit which Mr. Roberts offers as a possibility. No constants are given because they are 
unknown and must be determined by experiment. The left hand half of this circuit is almost a direct 
copy of the R. F. section of Mr. Roberts's now famous two -tube set -the right half is a super- regenerative 
circuit of practical design. After these two have been joined satisfactoril, you may start on Fig.. 1, 

which is the last word 

HOW TO SOLVE THE, PROBLEM 

1 
N WORKING up a circuit such as this, 
the difficulties should be overcome, one 

by one, whenever possible. A good procedure 
would be to start with the super -regenerative 
circuit alone, as shown in Fig. 2, which differs 
from that published by the writer in the May, 
1923, number of RADIO BROADCAST, in that 
provision is made for varying the grid and 
plate circuit couplings to the interruption 
frequency oscillation circuit independently 
of each other by means of a large number of 
taps on the inductance. Local stations can 
readily be received without a loop, the grid 
coil being sufficient to pick them up. After 
this one tube "super" is working perfectly, it 
is time to put the radio -frequency amplifier 
ahead of it, as Fig. 3 suggests. This, when 
properly adjusted for zero coupling, should 
make a tremendous difference and the set 
should now give loud- speaker volume with 
greatly improved selectivity. 

When the builder is satisfied with the oper- 
ating characteristics of this set, the final step 
may then be taken. This is the reflexing to 
obtain a stage of audio -frequency amplifica, 
tion. At this point, it may prove necessary 
to try some such filter arrangement as shown 
in Fig. 1 . I t may even be necessary to shift 
the position of the primary of the audio 
transformer in the circuit so as to bring it to 
ground potential. In this figure, C is as large 
a capacity as can be used without spoiling the 
quality, and L is the inductance required to 
annihilate the reactance of the shunt circuit 
LC at the interruption frequency. The 
series resistance may help to make the by- 
passing more complete. 

The above hints on construction and ex- 
perimental procedure are rather indefinite 
and unaccompanied by values for the various 
quantities, but they will be more than sufficient 
for experimenters capable of doing such work 
successfully. I t is not desired to lure others 
into so difficult and tedious an undertaking. 

HOW A PACK RADIO SET FINDS TROUBLE 

ROBERT H. MARRIOTT, a former President of the Institute of Radio Engi- 
neers, now an engineer on the Pacific Coast, has written a very interesting 

story about how he uses a pack radio set to "shoot" such radio troubles as arise 
from radiating receivers and bad power lines. The article is written in Mr. 
Marriott's interesting style and is full of ideas and suggestions. It will appear 
in an early number. 
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The Story of Powel Crosley 
Often Called the Henry Ford of Radio -How the Search 
for a Child's Radio Set Started an Immense Business 

BY MYRA MAY 

SOM ETI M ES it really pays to gratify 
your children's desires. There have 
been several instances in which the 
wish of a child has resulted in the 

discovery of a good toy, or the invention of 
some delight to the heart of some youngster. 
Who knows but that through the doll Jane 
wants or the bicycle Jimmy dr.eams of, fame 
and fortune may seek you? Consider the 
case of Powel Crosley. 

Crosley's little boy 
wanted a radio set 
and, like all fathers, 
Crosley agreed to buy 
one for his son. The 
boy was only nine 
years old but already 
he was on familiar 
terms with antennas, 
inductances, grids, B 

batteries, and the 
rest of the jargon of 
the true radio fan. 
He planned a set that 
would bring in dis- 
tance and anticipated 
hearing all the base- 
ball games right at 
home; he even invited 
his young friends to enjoy 
his guests. 

So on Washington's birthday, 1921, Crosley 
and his son set out to buy the long promised 
outfit. The Precision Equipment Company 
offered them a small receiving set for $130, far 
too expensive a one for a father in moderate 
circumstances to buy his son. There was 
nothing cheaper to be had and the father broke 
the news to the youngster that they would 
have to postpone buying the "toy." The 
boy, remembering his nine years, winked 
back the tears and mastered his disappoint- 
ment. For a compromise, however, Crosley 
bought the child a practice key buzzer and a 
text book on radio. 

Thereafter father and son spent their eve- 
nings mastering the intricacies of wireless. 
The boy studied his lessons in the afternoons 

so that the evenings might be free for the 
alluring radio. Crosley himself fell under 
the spell of these after dinner sessions. Within 
a short time they had a working knowledge 
of the principles of wireless. Crosley soon 
bought a simple crystal set. His antenna 
was made of hay wire. 

"Every rock crusher around town came in 
like a ton of brick," Crosley says of that out- 

fit. "We couldn't 
get any music so we 
added an audion de- 
tector and heard a 
concert seven miles 
away! That evening 
is one of the red 
letter days in my life. 
1 don't know whether 
my son or I was 
prouder of the per- 
formance. I uncon- 
sciously joined the 
class of radio bores. 
I told everyone 1 met 
about the distance 
our home -made set 
had covered. 

"Finally the boy and 
I, by this time hope- 

less radio fans, bought a three -barreled multi- 
control set. When the wind was blowing in 
the right direction, we frequently heard 
Pittsburgh -a remarkable achievement from 
our home in Cincinnati, we thought. Our 
total outlay on our set that the boy and 1 

had made, had been only $35. The new out- 
fit was an extravagance we permitted our- 
selves now that we were going deeper into the 
mysteries of wireless. Moreover, we had 
gained a good knowledge of radio, could rig 
up a set and were able to diagnose our trouble 
when the apparatus wasn't working properly. 

I t All Started With an Idea 

Powel Crosley, as Miss May tells in this 
story, found that radio equipment a few 
years ago was entirely too expensive. And 
so, after some business troubles, he started 
out to make radio sets which could be pur- 
chased by the "average man." Some of 
Mr. Crosley's admirers have called him the 
Henry Ford of radio. What is certainly 
true is that the idea of large scale production 
of not -too -expensive radio equipment sat- 
isfies a decided public demand. Mr. Crosley 
is an interesting person, both because of 
himself and of what he has done; and Myra 
May has quite caught the spirit of his per- 
sonality. -THE EDITOR. 

the broadcasting as 

THE HENRY FORD IDEA IN RADIO 

ON THAT Washington's birthday, 1 

wondered how other men on salaries as 
small as mine could afford to buy radio sets 
at the prices I was asked. 1 knew that ex- 
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pensive equipment such as I had been shown 
was out of the question. I knew that many 
men lacked the mechanical ability or the 
desire to make their own outfits. Yet I was 
confident that radio was not a rich man's 
toy and I believed that it should be within 
the reach of everyone. 

"As my boy and I tinkered with our home 
made set, the idea was born in my brain that 
a big market awaited inexpensive radio 
equipment. The possibilities of cheaply man- 
ufactured apparatus on a production basis 
appealed to me more and more. I was sure 
that here was an untrodden field in a brand 
new industry. There the opportunity was, 
waiting for someone to realize its value. I 

decided to go into the radio business on a very 
limited scale." 

Crosley, at this time, had a small wood 
working factory where he manufactured 
phonograph cabinets. The slump of 192o 
had hit his business so hard that trade was 
practically at a standstill. It was a godsend, 
therefore, to be able to use the idle machinery 
to turn out radio cabinets. For a time he 
made the cabinets for other companies, but 
his son's enthusiasm for radio finally convinced 
the father that this new art was no fad, that 
it was an invention here to stay and that it 
had unlimited possibilities. Instead of mak- 
ing cabinets for other concerns, he began to 
sell them direct. 

Through contact with the manufacturers 
of radio parts, he discovered that there was 
no popular priced equipment on the market. 
From the time that he and his son had bought 
a book of directions, and started to make their 
own set, Crosley had seen the need of inex- 
pensive parts. The lack of a moderate priced 
vacuum tube socket particularly impressed 
him. Although a novice at radio, he was a 
trained automobile mechanic, so using his 
knowledge in a new capacity, he designed a 
socket made of porcelain. Its success led 
him further in this new field. He produced a 
book -type variable condenser made with two 
flat pieces of wood and working on a hinge. 
Then he manufactured a special switch. 
Now that he turned out cabinets, sockets, 
condensers, taps, and switches, the next logical 
step was to make a complete set. 

"Our first outfit," Crosley relates, "was a 
simple crystal set." I t was a very simple set, 
but it laid the foundations of a million dollar 
concern and carried out a precept that said 
experience had taught him. He had learned 
the wisdom of beginning a new business on a 
small scale, although it had taken several 
failures to do it. 

At the time he graduated from college, he 
wanted to go into the automobile business. 
His father was a wealthy attorney of Cincin- 
nati, and wished his son to join his firm. Young 
Crosley, accordingly obediently went to law 

A CORNER IN THE TESTING LABORATORY 
Of the Crosley Manufacturing Company. Mr. Crosley is 
testing the operation of a radio receiver picked from the stock 
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school. Once out of college, however, he 
announced that he was going to make mechan- 
ics his life's work. His father answered this 
by telling him he must make his own way in 
his chosen profession. 

So this likely young lawyer with automo- 
tive leanings got a job as a chauffeur for a 
private family. Crosley did just that. He 
had some valuable experience for a few 
months and learned what it is that endears a 
motor to a mechanic 
and a chauffeur. And 
he acquired the con- 
sumer's point of view. 

CROSLEY AS AN AUTO- 

MOBILE PROMOTER 

THEN on his 
twenty -third 

birthday he decided 
to test an idea that 
he had had for some 
time. He believed 
that there was a big 
market for inexpen- 
sive six cylinder auto- 
mobiles that would re- 
tail for about Si,7oo. 
So he organized a 
company and manu- 
factured his first car. 
Interest was aroused 
everywhere. The 
young man seemed to 
have hit on an idea 
that the world had 
long awaited. It 
seemed as though 
success must crown 
his efforts. But that 
first car was the one 
and only that the 
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could go to my father and say ` I have suc- 
ceeded!' But then I was utterly discouraged. 
Never had the future looked so dark. 

"Still despondent, I drifted to Indianapolis. 
That city was just showing signs of becoming 
a great automobile center. Here I got a job 
as a driver for the Carl Fisher Company. 
You may have heard of it; they are promi- 
nently identified with the Prestolite business. 
My knowledge of motors and sheer nerve put 

me on the payroll of 
the concern and when 

ON A TOUR OF INSPECTION 
Mr. Crosley's plant is one of the largest of the inde- 
pendent radio manufacturers. Three years ago, 
he came to this same plant to purchase a radio re- 
ceiver for his son. He now owns it. The story of 

how that came about is most interesting 

company ever manu- 
factured. Not long afterward, the defunct 

buried with appropriate corporation was 
ceremonies. 

"Not enough capital," Crosley explains 
succinctly. "I had already borrowed money 
to organize the company and I could not 
secure additional funds. I think that failure 
was the greatest diappointment in my life. 
I have never counted on anything so surely and 
taken a reverse to heart the way I mourned 
that automobile disaster. From the time I 

was in college, I had planned to be firmly 
established and on my way to becoming a 
millionaire at the age of thirty. I had fondly 
imagined that I had found a short cut to 
fame and fortune and that at twenty -three I 

the great Indianapo- 
lis Speedway was 
opened, the company 
selected me for one 
of their entries. 

"A few days before 
the race I broke my 
arm cranking an au- 
tomobile and t h us 
was unable to drive 
a car. Lady Luck 
seemed to have 
turned her back on 
me forever. As for 
Opportunity, I de- 
cided that she had 
forgotten my address 
and so couldn't knock 
at the door. In quick 
succession, I worked 
as assistant sales 
manager, copy writer, 
and manager for sev- 
eral automobile com- 
panies." 

Crosley was trying 
tofind himself, search- 
ing desperately for the 
right place. But as he 

neared the thirty mark, he was not a whit closer 
to the millionaire class than when his own 
company had gone broke, nearly seven years 
before. He was still not established; he was 
still not ready to go to his father with the 
news of his success. If any one had wanted 
to bet that Powel Crosley was to be a mil- 
lionaire in five years' time, he could have had 
Loo to i odds and the sympathy of the on- 
lookers for wasting his money that way. 

It did not seem that he was ever to realize 
his ambitions. Returning from his wander- 
ings in Indiana to Cincinnati, his home town, 
he again organized an automobile company. 
This time the chances for success looked 
good. He arranged to handle the designing, 
the production, and the sales end of the pro- 
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posed business while the other partners ad- 
vanced the money. I t was an ideal combina- 
tion with only one drawback. They lacked 
sufficient capital. For the second time, a 
company he had organized died for lack of 
money. Crosley, who had lost his youthful 
illusions about any short cut to success did 
not take his second defeat as hard as the 
first. 

SUCCESS AT THIRTY? 

1 
H IS ambition to be firmly established by 
1 thirty looked as far off as ever. Undis- 
mayed he once more tried to capture the 
elusive fortune. In 
1913, the popularity 
of cycle cars seemed 
to offer a splendid 
field for a new inex- 
pensive make. Cros- 
ley organized another 
company, but the 
concern languished 
and died just as its 
predecessors had 
done. The autopsy 
revealed the same 
fatal lack of capital 
as the cause. 

" I t was then that 
1 woke up" Crosley 
says. "I thought that 
I could finance million 
dollar corporations on 
small amounts of cap- 
ital that did not even 
belong to me. I prom- 
ised myself then and 
there not to attempt 
more than I could 
safely manage,.not to 
run my business on other people's money, and 
above all, to be strictly independent in my 
financial dealings. 1 made up my mind that I 

would finance myself even though I had to run 
a popcorn stand and that I would quit trying 
to fly too high on wings that were too big for 
me." 

But Crosley was a born organizer. Al- 
though he stuck loyally to his resolution to 
manage his own affairs without outside help, 
the popcorn stand was not in his scheme of 
life. He started a mail order business and 
when it prospered he bought out one of his 
clients who sold automobile specialties. Next 
he purchased a printing plant where he ran 
off the advertising matter required in his other 
lines. And as if he were not already suffi- 

ciently engaged, he took over a wood working 
factory where he made phonograph cabinets. 

Every time a new business loomed up on 
Crosley's horizon, he saw the pot of gold. 
The idea of supplying an inexpensive article 
was inherently sound, though he applied the 
principle in many different trades. He 
seemed to be drifting when he went from one 
line of work to the other; in reality, he was 
learning the limitless possibilities of medium 
priced goods, in high priced lines. 

After each successive failure, he would 
rebound from the disappointment* with the 
conviction of still another business which 

would make the fam- 

POWEL CROSLEY AND GEORGE LEWIS 
Mr. Lewis is the general man- 
ager of the Crosley Company 

still another field. 

ily fortune. When 
this new company be- 
gan paying surtaxes, 
he would buy his 
wife the long prom- 
ised Rolls Royce and 
chinchilla coat, and as 
the day of his ultimate 
success seemed far- 
ther and farther re- 
moved, his wife never 
lost faith. She was 
sure that some day 
Powel Crosley would 
join the millionaire 
class and then she 
would have the Rolls 
Royce and the chin- 
chilla coat. Her belief 
in him set him on 
the road to gratify 
his ambitions. 

With all of the ven- 
tures he was running, 
Crosley was still not 
satisfied. He entered 

This time he found the 
one that led to the pot of gold. 

THE CROSLEY IDEA 

HE TRANSFORMED his wood working 
factory into a plant to make inexpen- 

sive radio parts. Then he introduced the 
making of medium priced parts and grad- 
ually built up his gigantic concern. But 
he was perfectly content to start in a 

small way and gradually increase the busi- 
ness as finances warranted. He has learned 
the value of the humble beginning and has 
clung to his resolution to manage his own 
affairs without outside help. 

Just two years after he had taken his little 
boy to buy the promised radio set, at the 
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AT WORK AND AT PLAY - 
Mr. Crosley tracing the intricacies of a blu e print in the shop office of his plant at Cincinnati. 
The circle shows the radio manufacturer and a very good friend, in a moment of repose 

Precision Equipment Company, Powel Cros- 
ley bought out the concern. 

"I worked out the details of the transaction 
at my sister's wedding and bought the com- 
pany the next morning," he chuckles reminis- 
cently. "When I'm figuring on some sort of 
deal, I can't put it out of my mind no matter 
how great the occasion. I believe in intensive 
work, however, and find you can accomplish 

much more by that means. Work hard while 
there's work to be done and then when the 
leisure comes, make the most of it. 

"Any one can accomplish whatever he 
sets out to do. If he doesn't succeed at 
first, he will succeed eventually, provided 
he has ambitions and ideals and thrusts 
aside everything that interferes with his own 
progress." 

SHOULD A CITY BROADCAST? 

IS THERE a legitimate field for the city in broadcasting, or should that form of entertain- 
ment and instruction be left to commercial enterprise? James C. Young has prepared 

a highly readable article on the subject. He tells particularly what they are doing at if'NYC. 
the new New York City station. It will appear in an early number 
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A MIDGET ONE -TUBE REFLEX 

S THIS issue of RADIO BROADCAST 
reaches the hands of the reader, it is 
just one year ago that we published 
the original article on the building of 

the single -tube reflex receiver -the " Knock - 
Out." The passing year has seen the interest 
in this phenomenal receiver increase rather 
than wane, and while it is now essentially what 
it has always been -the finest one -tube set 
possible -suggestions from our readers and 
research in this laboratory have greatly in- 
creased the possibilities of the set. Almost 
every issue of IN THE R. B. LAB, since the 
article last November, has contained addi- 
tional data on the construction and improved 
design of this receiver. The latest possibili- 
ties of the one -tube " Knock -Out" to be 
brought to our attention are embodied in the 
midget edition built by E. L. Faler, of Phoenix, 
Arizona, and are 
illustrated in the 
accompanying photo- 
graphs. 

The tuner unit is 
pictured in Figs. I 

and 2. This is pri- 
marily a vacation set. 
Compactness with 
the accompanying 
ease of transportation 
was the first con- 
sideration of Mr. 
Faler. With the not 
incorrect idea that 
portability of this re- 
ceiver varies indi- 
rectly with the size, 
he has greatly corn- 
pressed. 

The over -all dimensions of the set are ap- 
proximately those of the average cigar -box. 
In fact, the designer started out with the 
definite idea of confining the set to this size, 
and the cabinet might well be one of these 
boxes improved with a little sandpapering 
and stain. A second cabinet, of the same size, 
was provided to hold the batteries - flashlight 
A cells for the uv-199 tube, and four small 
block B batteries. 

Fig. 2 shows the back -of -panel construction 
and gives a general idea of how compactness 
is achieved. The radio transformers, Ti and 
T2, are the Midget Harkness coils manufac- 
tured by the Phoenix Radio Laboratories. A 
Hedgehog audio frequency amplifying trans- 
former takes the place of the usually rather 
bulky T3, and the flat Variodon condensers 
are substituted for the conventional inter- 

leaving plate vari- 
a bl es . This last, 

What the Lab Offers You This 
Month 

-How to build a midget one -tube reflex re- 
ceiver according to the famous Knock -Out 
design. 

-How to wind tiny inductances for a cigar 
box receiver. 

-How to install pilot lamps to record the 
filament lighting of tubes in de luxe equipment. 

-Facts about resistance- coupled amplifica- 
tion with dry cell tubes. 

-How to choose the right rheostat for your 
tube. 

-How to build an ultra efficient inductance: 
a combination honeycomb and spider web coil. 

-Suggestions for the amateur laboratory. 
-Hints on radio construction and operating. 

however, is a rather 
doubtful innovation, 
as the air condensers 
are necessarily more 
efficient and desir- 
able. The interested 
constructor is advised 
to employ the usual 
I 5-plate variable con- 
denser, which, with 
the judicious placing 
of the remaining 
parts, should not in- 
crease the over -all 
dimensions of the re- 
ceiver. An Erla fixed 
crystal is used in the 
detecting circuit. 
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The hookup of the receiver will be found on 
page 497 of RADIO BROADCAST for April. 

MAKING YOUR OWN MIDGET COILS 

THE reader interested in building a 
midget one -tube reflex may very easily 
wind his own small -size inductances. 

Fig. 3 shows the coils manufactured by the 
Phoenix Radio Laboratories, while Fig. 4 
illustrates an antenna coupler (T1) wound in 
this laboratory on a thread spool, which works 
very well in the single -tube circuit. Referring 
to the diagram shown on page 497 of RADIO 
BROADCAST for April, 1924, the following 
winding specifications hold for Ti and T2. 

The average spool has a diameter of about 
three quarters of an inch and a winding sur- 
face of a little over one inch. Spools of these 
dimensions were used in the RADIO BROAD- 
CAST Laboratory. The secondaries of both 
transformers are wound with II2 turns of 
No. 32 enameled wire. The primary of Ti 
has 28 turns while that of T2 is wound with 
65 turns. The primaries may be wound with 
slightly larger wire than are the secondaries, 
if desired. In our experiments, the primaries 
were wound first, followed by a layer of paper, 
and then the secondaries. As the secondaries 
take up practically all the winding space, the 
result is a little more neat than if the smaller 
windings are superimposed upon the larger. 

, wiromOr 

The leads from the primary are brought out 
through small holes in the winding surface of 
the spool, while the ends of the secondary are 
passed through holes in the sides. 

If slightly larger spools are used, subtract 
two to five turns from the primary and secon- 
dary, and add them in case of a smaller spool. 
While these midget coils compare well in 
operation with the standard size, the latter 
are to be preferred when they are equally 
convenient. 

RESISTANCE COUPLING AND DRY-. 

CELL TUBES 

T HE growing and what we believe to be 
permanent popularity of the resistance - 
coupled amplifier has given rise to 

questions concerning the resistor and con- 
denser values for different tubes, particularly 
in reference to the possibilities of the dry -cell 
bulbs. 

Experiments in the R. B. LAB. indicate that 
the resistance -coupled audio amplifier can 
be used successfully with any amplifying 
tube on the market to -day. The dry -cell 
tubes function very nicely, and the resistor 
and condenser values are exactly the same as 
those recommended by RADIO BROADCAST 

for use with the UV- 20I -A. For the Uv- 
20I-A, the uv -199, the WD-I2 (and the 
corresponding Cunningham and De Forest 

FIG. I 

The front of the midget receiver. The cabinet is the size of a cigar box 
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FIG. 2 
Behind the panel. The Compactness is achieved through use of midget transformers 

bulbs), the Meyers tube (an exceptionally 
good amplifier for this circuit) and the West- 
ern Electric N tube, 100,00o-ohm coupling 
resistors should be used in each stage. The 
isolating condensers are most conveniently .006 
mfd. Micadons. The proper grid leaks, re- 
spectively in the first, second, and third stages 
are: 1,000,000 ohms, 250,000 ohms, and 
50,00o ohms. The circuit for a three -stage 

resistance- coupled amplifier 
will be found on page 103 
of RADIO BROADCAST for 

FIG. 3 

A manufactured 
midget coil, for 
the Knock -Out 

reflex 

, .._.._..._..._,,....-' 

June. 
None of the above 

mentioned tubes are recom- 
mended for a fourth stage, 
as the power handled will 
often exceed the capacity 
of the tube, with resulting 
distortion. A power tube, 
such as the Western 
Electric 216-A is suggested, 
using a coupling resistor of 
100,000 ohms, a grid leak 
of the same value and a 
.006 mfd. isolating con- 
denser. On distant and 
l ò w -power stations, the 
UV -20I -A will function 
satisfactorily in a fourth 
step. Excepting that a 

50,00o -ohm grid leak is recommended, the 
values are the same as those given for the 
UV -216 -A. 

Using the 216-A throughout the amplifier 
(a very fine arrangement) the values are the 
same as suggested for the lower -power tubes, 
excepting that the grid leaks for the first three 
steps should be 2,000,000 ohms, 500,000 ohms, 
and 1 oo,000 ohms. 

The plate voltages should be at least the 
maximum potential recommended by the 
manufacturer of the tube, which may be 
safely doubled with considerable increase in 
amplification. The plate resistors effect a 
drop in the battery potential. 

SIGNAL LIGHTS ON DE -LUXE 
. EQU I PM ENT 

THE day of exposed sockets or peepholes 
is fast disappearing, and fashionable 
radio sets (for engineers are actually 

bowing to mode) postulate completely en- 
closed bulbs. In many cases, lack of room 
for tube mounting in evenly spaced lines of 
visibility provides a more legitimate excuse 
for the hiding of the tubes. Such reasons, 
however, by no means obviate the desirability 
of knowing what tubes are burning, and in 
case of trouble of immediately either elimi- 
nating the A battery circuit as the source of 
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difficulty, or affirming that 
the trouble lies there. 

Instant knowledge of fila- 
ment circuit c o n d it ion s is 

made artistically possible 
through the inclusion of signal 
lights in the set -small pilot 
lamps placed in the filament 
circuits and behind colored 
jewels on the front of the 
panel. 

There are two possible 
methods of connection -in 
parallel with the individual fila- 
ments, and in series with them. 

In the R. B. Lab. 

FIG. 4 
A home -made 
small edition 
coil wound on 
a thread spool 

In the parallel 
arrangement the signal lamps are wired from 
the sockets -on the bulb side of the rheostats. 
The burning of the shunt bulb indicates the 
perfect condition of the A battery circuit as 
far as the tube, but does not necessarily mean 
that the bulb is lighted. Unless special 
lamps can be secured, this method is the better 
of the two. 

Low amperage lights (that is, those which 
draw between 4 and 2 amperes) should be em- 
ployed, having approximately the same volt- 
age as the tube. Lower voltage lamps may 
be used in conjunction with small fixed resist- 
ances. Connected in this manner, the pilot 
lamps draw an additional current from the A 
battery -about one ampere for three indica- 
tors. This may or may not be a negligible 
disadvantage. 

In the second or series connection, the pilot 
lamps are placed in series with each filament, 
being used as ballasts in place of rheostats 
which are completely eliminated. 
Connected in this manner, the extra 
lamps place no additional drain on 
the A battery, but operate on the 
energy which ordinarily would be 
dissipated as heat in a rheostat. 
The correct lights for this highly 
efficient arrangement should operate 
on the normal current of the tube 
and on a voltage equal to the 
voltage of the A battery, minus 
the operating voltage of the tube 
(the potential drop across the usual 
rheostat). Special ballast- indicat- 
ing lamps for all popular tubes 
are being manufactured and are 
available to the fan in small 
quantities. If ordinary indicating 
bulbs are employed, the compara- 
tively small potential drop through 
the filament of the cold tube, when 
the current is turned on, will place 
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a disastrously high voltage on the pilot 
lamp. 

"I'his system indicates very definitely just 
what tubes are lighted. This function and 
the economical character of the arrangement 
recommend the series connection. 

The lamps are screwed into special sockets 
that are easily made by breaking up the usual 
miniature porcelain base. The metal parts 
are salvaged, and the 
long terminal strip is 
bent over into a con- 
venient bracket. Fig. 5 
illustrates the manner 
of mounting the skele- 
ton socket on the panel. 
The jewels, which can 
be obtained in a variety 
of colors from any 
manufacturer of switch- 
board supplies, are the 
smallest size, fitting 
tightly a inch hole 
in the panel. 

Figs. 6 and 7 show 
a resistance - coupled 
amplifier with automatic 
filament and amplification control in which 
pilot lamps have been incorporated. With 
the control switch in the middle, all lights 
are off. To the left, the output is switched 
to one stage of amplification, and the left - 
hand jewel flashes. With the switch to the 
right, all bulbs are lighted, the output is 

transferred to the last tube and the three 
jewels glow accordingly. 

FIG. 5 
How to mount the 
pilot lamps. All the 
necessary parts may 
be had by breaking 
up a miniature base 

FIG. 
Front view of an amplifier designed in the R. t3. 

Lab. in which signal lights are incorporated 
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THE RIGHT RHEOSTA 

THE association of high -ohmage rheo- 
stats with the uv -199 and similar three - 
volt .o6 ampere tubes, has given rise to 

a mistaken idea in regard to the proper 
resistances for dry -cell, quarter- ampere tubes. 
High- resistance rheostats, in the neighborhood 
of thirty ohms, are not required for the correct 
operation of such bulbs unless the battery 
voltage is considerably in excess of the oper- 
ating potential of the tube. 

A rheostat is included in the filament circuit 

to drop the battery potential to the operating 
voltage of the tube. It accomplishes this 
through a very fundamental electrical func- 
tion -the voltage drop which necessarily 
takes place when a current passes through a 
resistance, and which is numerically equal 
to the resistance in ohms times the current 
in amperes. 

The correct value of the rheostat for any 
tube is very easily determined. The best 
operating voltage of the bulb is always speci- 
fied by the manufacturer. Subtract this 
from the voltage of the A battery from which 

. .. .. . . ..ti7.Y 

F 1G. 7 
Back view of the de luxe amplifier, showing method of 
mounting lamps. Parallel connection is used in this set 
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FIG. 8 
An ultra efficient homemade induc- 
tance. I t is easily made and will 
improve the operation of many sets 

you will operate it. This gives you the re- 
quired voltage drop. The current consump- 
tion of the tube in amperes, at the correct 
A- battery voltage, will also be found in the 
operating directions. Divide the required 
voltage drop by the current. The result is 
the minimum resistance that will permit the 
most efficient operation of your tube. For 
instance: 

Operating a Cunningham C -301 -A from a 
six -volt storage battery. The correct opera- 
ting potential for this tube is five volts. 
6 -5 = 1-the required voltage drop is one. 
The C -30I A is a quarter- ampere tube, 
therefore, t÷i t=i = 4 -i.e., at least four ohms 
should be used. Thus a six- ,or ten -ohm 
rheostat will be sufficient. 

In cases where the adjustment of the fila- 
ment temperature is at all critical (using the 
UV -20I -A as a detector in regenerative cir- 
cuits, for instance) the lower resistances will 
permit a finer variation of current. 

The inter- relation of volts, amperes, and 
ohms, in regard to filament resistances and A 
batteries, will be found treated with especial 
regard to the principle of this very fundamen- 
tal law in the October 1923 issue of RADIO 
B ROADCAST. 

A NEW TYPE HOME MADE 
INDUCTANCE 

IN A recent issue of the Lab Department, 
we stated that the ideal inductance would 
be a self -supporting coil wound with 

uninsulated wire on air. Like many ideals, 
this arrangement is hardly practicable. Never- 
theless, it can be approached, and in Fig. 8 
we have what is probably the closest practical 
approach to this ideal condition, a coil wound 
by one of our readers, Mr. Horace A. Wood- 
ward, of New York City. The Sickles 
coil is a commercial form of this type of 
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winding. It is essentially an exaggerated 
honeycomb. 

The winding form is a disk of wood about 
three inches in diameter and three quarters of 
an inch wide. Into the periphery of the disk, 
one eighth inch from each edge, two rows of 
twenty -five evenly spaced pins are driven. 
Two -inch, No. 14 finishing nails are convenient 
for this purpose. Notches, which facilitate 
the last part of the work, should be cut be- 
tween the pegs (Fig. 9) with a three -cornered 
file. 

The coil is wound by passing the wire over 
two right -hand pins, diagonally across and 
over two left -hand pins as illustrated in Fig. 9. 
When the last turn is wound, the coil is sewn 
with a waxed thread and a flexible needle 
made of a short length of twisted wire. The 
needle is passed beneath the coil through the 
filed notches, taking the direction shown by 
the black thread in the photograph. If the 

FILED NOTCHES- 

FIG. 9 
The winding form for the low- capacity coil 

experimenter prefers, collodion 'may be used 
as a binder and the sewing dispensed with, 
though this is theoretically inferior to the 
method employed by Mr. Woodward. 

The nails are finally removed and the coil 
slipped off. The inductance is self -supporting 
and will withstand an extraordinary amount 
of mechanical abuse. The ingenuity of the 
individual experimenter will suggest the most 
convenient manner of mounting. 

These coils may be substituted for single - 
layer inductances in any circuit with probably 
an increase in efficiency. Mr. Woodward 
finds them decidedly superior to the spiderweb 
coils in the Roberts set. Assuming a three - 
inch diameter for the usual flat wound coils, 
the same number of turns on the improved 
inductance will give approximately the same 
wave range. 

BUILDING YOUR OWN LAB 

NCE again we are rather prodigal, 
and for November we recommend two 
purchases to the owner of the growing 

lab -an automatic center punch and an ad- 
justable square, shown in photographs Figs. 
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to and i 1. (These tools cost $1.44 and $1.o5 
respectively. 

The center punch is an efficient substitute 
for the comparatively noisy and laborious 
older type on all materials but metal, and is 
from twice to three times as fast. The point 
is placed on the marking and the punch pressed 
down with the hand as far as the spring ar- 

FIG. IO 

I'he automatic center punch. A speed tool 

rangement permits. This will result in a 
definite and satisfactory indentation. 

The square is an improvement over the 
ordinary fixed carpenter's tool. I t consists 
of an accurate rule which is adjustable as to 
length, with readings in both directions on 
each side. An angular surface on the grip 
also permits the drawing of lines at an angle of 
45 degrees to the straight edge. 

Both tools are made by Starrett and add 
quickness and accuracy to the work of the 
radio builder. 

HELPFUL HINTS ON BUILDING AND 
OPERATI NG 

DON'T BLAME everything on static. 
There are many similar noises that are 

produced in your set. Disconnect your 
antenna. If the sounds stop, it is genuine 
static, and nothing, as yet, can be done about 
it. The nature of static and bona fide signals 
are so similar, and a static eliminator must 
necessarily also eliminate signals. 

SHIELDING A RECEIVER is bad 
practice. It is only a pound of cure. 

It in no way affects the fundamental cause of 
capacity troubles, and it adds resistance to the 
circuit with resulting inefficiencies. 

Mount tuning coils and inductances as far 
behind the panel as possible, and always 
connect the stationary plates of a variable 
condenser to the grid. 

A properly designed receiver needs no 
shielding. (This does not apply to the 
individual shields about the intermediate 
stages in the super -heterodyne, though even 
here the successful elimination of the metal 
would probably be an improvement.) 

IN CONSTRUCTING or designing radio 
apparatus endeavor to keep inductances 

and tuning coils away from the panel and 
necessary metal supports. Eliminate all 
metal work that can possibly be done away 
with. Precautions of this sort will add 
selectivity and sensitivity to the receiver. 

NOT all bus wire is tinned. The real tinned 
bar is satisfactory for wiring purposes 

but very often nicke'- plated wire is palmed off 
on the unsuspecting purchaser. This kind is 
not desirable since the nickel -plating increases 
the resistance of the circuit. Resistance is all 
right in its place -iii rheostats and potentio- 
meters -but otherwise it should be kept at a 
minimum. 

THAT 
old, discarded three -cornered file 

may be resurrected and with a few 
changes will serve as a tool of many uses in 
the radio lab. On a grindstone remove all 
traces of the file ribs and sharpen the three 
edges to a keen knife -edge. Panel holes may 
be enlarged .with this instrument or with a 
handle on both ends it will serve as a scraper 
to smooth the rough edges of panels. 

NO MATTER what size holes are to be 
drilled in a panel, drill all with a small 

dri I first -then enlarge with the proper size 
drill for the holes to be made. This results 
in evenly centered holes and will reduce the 
wear and tear on your larger drills. Put a flat 
block of wood underneath the panel to prevent 
the holes from chipping around the edges. 

ANY of the binding posts now on the 
market are made of some sort of compo- 

sition, easily affected by heat. Before solder- 
ing connections to .a binding post, remove the 
top, or cover the entire post with a wet cloth. 
This will prevent the post from melting or 

otherwise losing its shape. 
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FIG. 1 1 

A combination square that 
adds its bit to efficiency 

AN OUNCE of prevention is 
worth a pound of cure, so 

follow the practice of the manu- 
facturers and see that all socket 
nuts, transformer bolts, and 
other like parts are securely 
tightened before the units are 
permanently mounted in a set. 
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What News on the Radio Rialto? 
Experiences Social, Radio, Mechanical, and General, of the Crew of 
RADIO BROADCAST'S COVERED WAGON, Direct from the Roadside 

BY CAPTAIN JACK IRWIN 

ON A journey such as the RADIO 
BROADCAST COVERED - WAGON is 
making, it is difficult to confine 
oneself strictly to radio topics. 

The writer feels that his readers would rather 
read about some of the side -issues which 
can be counted as some of the most inter- 
esting features on a transcontinental tour 
such as ours. 

Are we meeting with 
conditions that we antici- 
pated? Yes and no. In 
the congested area sur- 
rounding Greater New 
York and extending be- 
yond Philadelphia, we 
found the same happy, ar- 
gumentative fans who re- 
joiced to meet us and swap 
stories of various circuits 
they had tried. We lis- 
tened to variations on the 
same theme over and over 
again. I n this area, prac- 
tically the only source of 
complaint was of "bloop- 
ing" receivers. Indeed, 
they have reason to com- 
plain. Throughout New 
Jersey and in the vicinity 
of Philadelphia, there was 
hardly an occasion upon 
which we set up our super- 
heterodyne receiver that 
we did not have constant 
interference from radiat- 
ing receivers. It was im- 
pressed upon us that the campaign against that 
type of interfering receiver which this maga- 
zine is making must be extended. Education in 
the use of non -radiating receivers, however 
lengthy a process it may be, is the only way 
eventually to eliminate this annoying source 
of trouble. A concerted educational cam- 
paign, together with close coöperation from 
manufacturers and reputable dealers would 
go .far toward remedying the situation, which 
in the districts this WAGON has traversed are 

almost intolerable. Here is another method 
-an appeal to-the better nature of the offend- 
ers. This fall and winter we will have in- 
numerable radio shows and expositions 
throughout the United States. Those in 
charge of the exhibitions ought to make an 
effort to organize a campaign during the 
period of the radio exhibition season to bring 

the "blooper" users to see 
the error of their way. 
Again radio broadcasting 
stations could better con- 
ditions by periodically 
calling attention to the 
annoyance these sets cause 
to those in their vicinity. 
One thing this mobile lab- 
oratory has discovered is 
that nine tenths of those 
employing radiating re- 
ceivers do not understand 
that they are offending 
and actually rail against 
their neighbors employing 
the same sets for interfer- 
ing with their reception! 
We have endeavored, 
daily, to educate such in- 
nocent "bloopers" and 
point out that, if they are 
unable to change their re- 
ceivers, they can at least 
so adjust their regenera- 
tive sets that a minimum 
of interference to their 
neighbors will result. Few, 
indeed, realize that the 

maximum amount of satisfactory regeneration 
is reached at the point just before the tube os- 
cillates and that it is almost criminal, to allow 
persistent oscillation while searching for DX. 

HOW THE LAUNDRY IS DONE 
Captain I r« in spending part of a Sunday 
in necessary work. Earlier in the day 
from this camp in Pennsylvania, he lis- 
tened to the services from St. Thomas' in 
New York. Dr. Stires preached on the 
subject "Cleanliness and Godliness Com- 

bined" 

THE TRAIL WESTWARD 

AFTER leaving the Metropolitan area of 
Philadelphia, we hit the Lincoln High- 

way directly on the trail westward. Begin- 
ning with Lancaster, Pennsylvania, we found 
radio folk were up against real hard luck. 
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When we pulled in to the above mentioned 
city, almost the first fellow to greet us was a 
disgruntled fan who offered to buy our din- 
ners if we could obtain results right where 
we were parked in the main thoroughfare of 
the town. Our eight -tube super- heterodyne 
was working like a charm. In other localities 
we dissipated the idea that such things as 
"dead spots," existed, we immediately took 
him up with the expectation of a good, free 
meal! A half hour later this fan went on his 
way, chuckling at us. We found the greatest 
source of "man- made" static we had ever 
heard. I t was impossible to diagnose the 
cause, it was just one jumble of discordant 
noises which made the air crackle hideously. 
We learned later that this condition was gen- 
eral in the business and downtown residential 
districts of the city. The lighting and power 
plant is an ancient one with all overhead 
conductors. The only source of comfort the 
resident fans of this perturbed district have, 
is the rumor that the plant is to be modern- 
ized with underground conductors distributing 
both light and power. One enthusiastic ex- 
perimenter had just graduated from a crystal 
receiver, to a six -tube super -heterodyne for 
which he spent several hundred dollars. He 
complained to the writer of the extraneous 
noises he had obtained, totally obliterating 
good strong radio signals. Another friendly 
fan had erroneously diagnosed his trouble as 

B battery faults, but the writer upon investi- 
gation discovered the noise to be nothing else 
than the old "man- made" static. His set 
was in perfect order, but the conditions sur- 
rounding his residence made it impossible to 
obtain the satisfaction that he should have 
with his excellent receiver. Such are the 
conditions that the good radio users of Lan- 
caster and Harrisburg are up against. The 
same is practically true for the adjacent 
smaller towns. 

RADIO AND REAL ESTATE VALUES 

WH I LE pursuing this line of investiga- 
tion in Pennsylvania, I learned to what 

influence faulty generators and power con- 
ductors had when leasing or selling real 
estate was considered. While parked in a 
quiet neighborhood in one of the larger cities, 
a gentleman approached the WAGON and asked 
how the reception was in that particular vi- 
cinity. Upon learning that it was fairly good 
and freer from interference than in other local- 
ities in which we had demonstrated in the same 
city, he expressed gratification. I t appeared 
that he was the real estate operator handling 
property in that district and that prospective 
buyers or Iessees invariably asked if radio 
reception was good in that neighborhood. It 
transpired that "man- made" static was so 
prevalent in the town that real estate values 
were affected. This gentleman assured us 

HENRY FORD'S SEA GOING YACHT 
The trim Sialia and the COVERED WAGON. A special berth 
at River Rouge, Michigan, near the great Ford plants at Dear- 
born and River Rouge is used for the yacht which, by the way, 
is completely equipped for radio telephone and telegraph. Her 
call is wsY. A group of her crew are inspecting the radio 

equipment of the WAGON 

';u,- ,>, 
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A WAYSIDE CAMP 

Of the COVERED WAGON and its crew of two. George A. Eckweiler, Captain 
Irwin's assistant, is in the foreground, behind an old Pennsylvania tree 

that it was not an isolated inquiry from a 
particularly enthusiastic fan, but that such 
inquiries were very frequent. He thought 
probably the same inquiries were made in 
every community. I had to confess that his 
was the first case of which I had heard when 
the fate of a piece of property depended upon 
radio conditions. This example illustrates 
what poor conditions exist in certain com- 
munities for broadcast reception. The eli- 
mination of the causes of " man -made" static 
will be compulsory once the pocketbook of 
property owners is affected. 

THE INTERFERING CASH REGISTER 

pURSUING the hunt for unnecessary 
Interference in a certain western Penn- 

sylvania city we ran across an amusing case, but 
nevertheless a serious one from the point of 
view of the man with the receiver. Dis- 
cussing the cause of interference in this par- 
ticular spot with a nearby resident, he ex- 
plained that he had no cause for complaint 
except one. It seemed that he was the for- 
tunate possessor of a well- known make of 
super -heterodyne receiver which gave him 
excellent results until the man in the store 
under him installed a new cash register oper- 
ated by a small electric motor. Since that 
time his satisfaction and contentment had 
disappeared as he now listened to radio 
signals interspersed with the ringing up of 

sales on his neighbor's cash register. He 
further explained that the busiest time ap- 
peared to be when the best features of the 
various programs happened to be "on the 
air." However, he added that his interfer- 
ing friend closed before DX came on! 

TOURISTS AND PORTABLE SETS 

SP EA K I \ G with several of my friends 
who are radio dealers in New York. I 

gathered that the sale of sets for portable use 
had received a decided boost this summer. 
This was further borne out by the large 
amount of space devoted to these sets in both 
the newspaper radio columns and in maga- 
zines. I have camped with hundreds of well 
equipped automobilists who are touring the 
continent, and to date have found but one 
carrying a radio outfit, and that a simple crys- 
tal unit carried by a boy in a party. If many 
portable sets are in existence, it would seem 
that they are carried to more or less permanent 
camps and that the strictly auto camper has 
no use, or perhaps, space, on his overloaded 
car for what he may regard as a luxury. For 
this reason, the advent of RADIO BROADCAST'S 
Traveling Laboratory into a camp peopled 
with tourists is always a welcome event. 
They are astounded at the results obtained 
from a mobile station and with the apparent 
ease with which loud, clear signals are ob- 
tained without the use of antenna or ground. 
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Many a comment I have heard that "next 
year we must carry a radio." We are be- 
sieged with visitors, often to such an extent 
that it becomes embarrassing. Imagine, for 
instance, when you are changing into your 
other shirt, the flap of the wagon will be swept 
aside and a delightful, cheery voice ask," Say, 
Mister, how about a little jazz!" But se- 
riously, I have found that the possession of a 
radio outfit in good working order induces a 
wonderful friendliness from your fellow camp- 
ers in quiet spots. The owner of a radio set 
in a tourist camp attracts much attention 
and is the means of meeting some intensely 
interesting people from all over the country. 

AND WE HAVE OUR TROUBLES 

/( ANY of my friends have assumed, after 
1 V 1 visiting the COVERED WAGON, that it is 
a mission devoid of trouble. is there a man 
in the radio game who can truthfully say that 
he can manipulate six différent receivers, in 
turn, and not run against seemingly inexplic- 
able faults in one set or another? Add to 
those six sets, a housing on four wheels pro- 
pelled over more or less rough roads, and your 
radio troubles will correspondingly increase. 
During the earlier stages of our journey, we 
were comparatively free from such annoy- 
ances, due, of course, to the smooth roads of 
closely populated areas. During that period 

we had no hesitation in coupling up one of our 
sets and expecting instant results. However, 
as our journey progressed, we found the road 
shocks increased and, correspondingly, our 
radio faults occurred more frequently. 

An old friend of mine always insisted that a 
"law of cussedness" existed! I can assure 
him, if these columns meet his eye, that un- 
doubtedly he is correct. Our experience would 
indicate a most pronounced law of that dis- 
cription. Now we never attempt to display 
our wares in public without first staging a 
rehearsal in some secluded spot in order first 
to ascertain how much damage bumps and 
ruts have caused en route. Our instrument 
tables are slung upon springs. An abundance 
of sponge rubber is employed to resist road 
shocks, nevertheless, a broken inaccessible 
connection is very frequent. Invariably this 
occurs at the most inopportune time. An 
instance of this inopportunity recently oc- 
curred when we were the guests of the Kiwanis 
Club of a certain city. This club maintains 
a camp for boys in a most delightful spot in 
their attractive city park. We had been 
accorded the hospitality of the camp and 
the privileges of the "old swimmin' 'ole." 
At noon I had given, by request, a talk to the 
boys and concluded with a promise that we 
would entertain them with a radio concert 
that night at our camp. 

THE WAY A RADIO LECTURE ENDED 
Captain Irwin and a group of the sons of members of a Kiwanis Club of an Eastern city in swimming. 
The boys had previously shown much interest in the radio equipment aboard the WAGON and Captain 

Irwin told them about it, and some of his interesting experiences "in the old days" of wireless 
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AT DETROIT 
Î he W :1GON parked alongside the Detroit River during the time the September motor boat cup races were 
held. Progress of the event was followed by a broadcaster in a motor boat. Captain Irwin took part in 

the announcing 

"TROT OUT YOUR RADIO" 

AT THE appointed time a half hundred 
real, healthy young Americans descended 

upon us and with lusty cries demanded that 
we "trot out our radio." Anybody who has 
had much acquaintance with youth ranging 
from ten to fifteen years of age will surely 
sympathize with us when I confess that the 
alleged expertness of both Mr. Eckweiler, who 
accompanies me, and myself, failed to make 
that set "perk"! There is no more critical 
audience in this world than a bunch of Ameri- 
can youngsters. On this occasion, the in- 
explicable part of the trouble was that there 
was no apparent fault and after the boys had 
departed and retired to bed, the set suddenly 
decided to work wonderfully. To make 
matters worse, the following night found us 
in the same camp with the worst static storm 
1 have heard in progress. Do you think that 
group of boys believed our old static alibi? 
But there isn't much need of answering this 
question. 

EPILOGUE AND EPISODE 

NOR are all our troubles on this expedition 
radio ones. Of course tire troubles are 

to be expected. But who would look for a 

punctured tire caused by a gramophone needle 
on top of Mount Tuscarora? Yet that is 
what we experienced. Some misguided tour- 
ist had taken a phonograph along instead of 
a radio receiver and cast the discarded needle 
directly in our path! Another amusing epi- 
sode not connected with the radio side of our 
journey was caused by an innocent enough ap- 
pearing bug called the Japanese Beetle. lt 
is not so innocent as it appears. The De- 
partment of Agriculture lists it as one of the 
most destructive pests ever to find its way 
into our fields. Just after leaving Philadel- 
phia we were stopped on the highway by state 
police who began to search our wagon. 1 

facetiously remarked "We haven't a drop in 
the house" thinking they were searching for 
prohibited beverages! To my huge surprise 
they confiscated all our vegetables which we 
had stocked a few miles back at a ridiculously 
low price! We were then allowed to proceed, 
but only a few hundred yards further on was 
a well stocked vegetable stand, doing a land 
office business! Nobody can convince the 
crew of this wagon that that stand is not run 
by the Pennsylvania State Police! That night 
a stray dog stole our supply of ham. Yes - 
life on the COVERED WAGON is great! 
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A Marvel in a World of Marvels 

T EW receivers and new equipment of all 
1 sorts and descriptions come piling into 
the office every day, but the technical and edi- 
torial staff was greeted the other day by an 
incoming piece of "new equipment," the like 
of which had never before been seen. We 
have seen many designs of portable receivers, 
but never before has any swimmed into our 
ken which combined the features of the horse 
age, the automobile age, and the radio age. 
The accompanying letter and photograph 
tell the story better, it is quite certain, than 
any of these rather breathless words here. 

Editor, RADIO BROADCAST, 
Doubleday, Page & Company, 

Garden City, L. I. 
DEAR SIR: 

Confident, as you are, that the millenium 
had been reached when you announced your 
" Knock Out" series, we are keenly desirous 
of taking the puff out of your sales by pre- 
senting to you herewith one of our .MoxIE 
DX RADIO RECEIVERS. Designed for us by 

THE RECEIVER ON WHEELS 
Complete without reservation, what with horse, 
driver, rubber tires, binding posts to match and a 

shiny crystal 

CAMERO N 
W( t4.; Tn 

the Hunchback of Neutrodyne, it represents 
a life's endeavors among the many closed doors 
in the realm of science. It is very much 
more than a toy. It is an electrical instru- 
ment calculated to satisfy the demands of the 
most critical brass pounder and yet orna- 
mental enough to minimize, if not to prevent 
entirely, the "re- radiation" of the whiniest 
kind of wife. This little MoxIE DX RE- 
CEIVER is a veritable globe- trotter, too. We 
can, if pressed, produce a certified letter 
testifying to the reception of 2LO via Pekin, 
China. Our little set is daily causing the 
users of supers to abandon the Christmas tree 
type of tuner for ours. We do not desire to 
upset a struggling industry, however, and 
do not wish to have our circuit published. 
For quality of reproduction the MOxIE DX 
RECEIVER is unsurpassed. The crystal used 
is a chip from one of the priceless toe rings of 
old King Tutankhamen. Major White at 
the ringside comes in like Mozart's 666th 
overture. We regret exceedingly that we 
cannot place one in the hands of Zeh Bouck 
before he sails to Europe, for our receiver is 
especially efficient on water. If you can 
induce him to design resistance -coupled radio - 
frequency and audio -frequency amplifying 
circuits for it, we are confident that you will 
be able to announce another 

a 
." Knock Out" 

before Christmas. Seriously, though, try 
your antenna circuit with this little gem. 
You are in for a continuous series of surprises. 

Yours very truly, 
The Moxie Company 

F. B. Walker, New York. 

P. S. The writer wishes to take this op- 
portunity to include his check for $5.00 in 
payment of a subscription for RADIO BROAD- 
CAST. It may interest you to know that he 
is doing so largely because of Zeh Bouck's 
barrage attack on the advertisers and users 
of one -tube squealers. 

What are the Ethics of Radio? 

IN THE "March of Radio" for July ap- 
peared an editorial about a New York 

church which broadcast a Holy Communion 
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service. At the time, in New York, there was 
a considerable amount of criticism. The 
writer of the letter printed below takes ex- 
ception to the editorial, which he thought 
was directed against the broadcastingof church 
services. As a matter of fact, the editorial 
deplored the broadcasting of the Communion 
service and questioned the advisability of 
sending this most sacred ceremony of the 
church into the air. Church broadcasting 
itself seems to be thoroughly established, for 
even in the early days, KDKA, the first broad- 
casting station to go on the air, in the sense 
that we now think of broadcasting stations, 
sent out the services of a certain Pittsburgh 
church. lt is a new art, radio, as has often 
been observed, and its ethics are slowly being 
developed. 

Editor, RADIO BROADCAST, 
Doubleday, Page & Company, 

Garden City, L. 1. 

DEAR SIR: 
1 read the announcement of your $5OO 

Prize Contest, "Who is to Pay for Broadcast- 
ing?", in the July RADIO BROADCAST. 

Well, who pays for anything? Who pays 
for the double page ads, in the daily papers 
and magazines that cost thousands of dollars 
for a single insertion? Radio is simply the 
latest method of advertising, as your article 
" Holy Communion By Radio" on page 221 of 

Columbus, Ohio, 192 _ 

Radio Station 

Gentlemen: 
Your programme between the hours of 

.............:..........and M. Eastern Standard Time was received by me 

on my Radiola Super- Heterodyne. It came in and I 

especially enjoyed 

I thank both you and the artists. 
THE COLUMBUS SLATE CO., H. W. WEBB, 
WHOLESALE ROOFING SLATE 233 Preston Road, 
16 E. Broad St., Columbus, O. Columbus, Ohio. 

AN APPLAUSE CARD OF GOOD DESIGN 

the same issue admits. The buying public 
pays, of course, and always has paid, or the 
advertiser goes out of business. Why should 
there be any objection to church advertising? 

At the end of the editorial mentioned, I 

find, "At the risk of being called old fashioned 
and out of date, we venture the opinion that 
this minister did the Church a dis- service by 
distributing his Communion service, his most 
precious possession, in places where it wasn't 
welcome." 

Wrong! You cannot force radio where it is 
not welcome. A twist of the wrist and it is 
gone. I catch my news or music just the 

same while church services are going on. Such 
services are no bother to any one who does 
not wish them. You sit back in your com- 
fortable steam- heated apartment and take 
life easy. Consider those who are not so 
fortunate, those who are miles from any 
means of transportation, who haven't even a 
flivver, and if they have one, the roads are so 
bad that they dread a trip over them. These 
folk may have their little radio set and can 
enjoy their religious services, if they are wel- 
come, or jazz, as their wills dictate. After 
all, it is a matter of opinion. 

G. K., San Francisco, California. 

Another Applause Card Design 

ALL radio listeners are by no means as 
lethargic as some of the distressed pro- 

gram managers of broadcasting stations would 
have us believe. One of the best reasons for 
this conviction is the increasing number of 
listeners who are having their own applause 
cards printed. Perhaps the broadcast listen- 
ers have taken a leaf from the well -filled book 
of the amateurs who have long been in the 
habit of sending each other printed cards an- 
nouncing that the station of the recipient 
had been heard. At any rate, the writer of 
this letter sent us one of the cards he sends to 
broadcasters who please him. His design 
may suggest a similar one to other listeners. 

Editor, RADIO BROADCAST 
Doubleday, Page & Company, 

Garden City, L. I. 
DEAR SIR: 

A recent letter in "What Our Readers 
Write Us" on applause cards has made me 
think that the least we of the listening class 
could do is to write the broadcasting stations 
in appreciation. 

I have made a form, as per copy inclosed, 
and have had them printed on postal cards. 
I keep them on my radio table to use when 
anything extra good comes in. 

1 f enough listeners will do the same, it 
may give the broadcasters and artists the 
proper encouragement. 

H. W., Columbus, Ohio. 

Who Was the First to Broadcast? 

EVERY once in a while the discussion starts 
about who was the first to broadcast. Mr. 

Cannon's letter raises a point which should 
interest other experimenters who were carry- 
ing on wireless telephone tests about the same 
time as he was. We suggest that those who 
are interested write Mr. Cannon directly. 
Without entering into the discussion our- 
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selves, it is interesting to recall that Dr. 
Lee De Forest was carrying on experiments 
with wireless telephony from a studio at Io3 
Park Avenue, New York, in the spring of 1908, 
when he broadcast "Cavaleria Rusticana" 
from the stage of the Metropolitan Opera 
House. 

Editor, RADIO BROADCAST 
Doubleday, Page & Company, 

Garden City, L. I. 
DEAR SIR: 

One hears off and on quite a bit of dis- 
cussion as to who really ran, in a practical 
manner, the first broadcasting transmitter. 

This interests me, as I have quite an in- 
clination to believe that this station handled 
the first phone of this type. During the 
months of December, 1916, and January and 
February, 1 91 7, I ran quite a regular schedule 
from 9:3o p. m. to Io:3o p. m. Press was 
broadcast. Phonograph records were sent 
out and several instrumental artists con- 
tributed. 

The range of transmission was about two 
hundred miles maximum. The modulation 
compared very favorably with that of the 
stations of to -day. There were only about a 
dozen special tubes in existence I believe, 
and the ones I used would now be rated at 
about fifty watts. Our efficiency was low, 
naturally. 

I have numerous documents to prove the 
above contention and wonder just where my 
station ranks among the first of broadcasters. 

GEORGE C. CANNON, 
Radio Station 2ZK 
183 Drake Avenue, 

New Rochelle, New York 

Captain Irwin and the "America" 

Editor, RADIO BROADCAST 
Doubleday, Page & Company, 

Garden City, L. I. 
DEAR SIR: 

I was interested in Jack Irwin's article 
"At Sea with the America." It recalled some 
pleasant memories to me. Just a short time 
before the America sailed, I was down at 
Atlantic City and rebuilt the United Wireless 
radio station on the Million Dollar Pier. 
Operator Miller, whom Irwin mentions, was 
at that time assistant operator. It is a far 
cry from those days to Radio of to -day. When 
one considers the few stations at that time 
and the difficulty of getting through the New 
York radio traffic jam from a vessel at sea, 
the change is marvellous. I have several 
times come up on a coastwise steamer and 
seen the operator try to get his stuff through 
and finally deliver it by personally taking it 
to the office when the ship docked. In those 
early days when a fellow wanted some wireless 

material, he had to make it. However, I 

remember getting New York regularly at 
Sterling, New Jersey, thirty miles from the 
city, with a paper -tube inductance, a car- 
borundum detector, and an 8o ohm standard 
phone receiver. What a splash a Roberts 
circuit would have made in those days! 

A. A. WEISS, Copperhill, Tennessee. 

Radio Comes to Tennessee 

Editor, RADIO BROADCAST, 
Doubleday, Page & Co., 

Garden City, L. I. 
DEAR SIR: 

I think from the first time I ever heard of a 
radio I was interested and anxious to own one. 
But not so with my husband. He felt that 
it would be money wasted. After some talk- 
ing, I finally persuaded him to buy third in- 
terest in a community radio which we could 
keep only a third of the time. 

We missed the set so much when the other 
partners had it that finally we had a discussion 
at home as to whether or not we could afford 
to buy one right then and there. However, 
all my arguments were settled speedily when 
one night we heard Daniel Macon, that great 
banjo player who is known all over the coun- 
try, as the Dixie Dew Drop. He is an old 
friend of ours, but we had lost account of him 
for a few months. We bought a new radio at 
once and, needless to say, we have enjoyed 
hearing Uncle Daniel playing through our 
listening -in to him, almost as much as we did 
when he was in our own home. 

It is impossible to tell the pleasure the radio 
has given us. There are only six radios in 
our area of thirty square miles. So quite 
often, we invite our friends in to enjoy a good 
program of music or lecture of some special 
interest. The weather forecasts were broad- 
cast last spring when almost everyone around 
had large numbers of little chickens. If there 
was to be bad weather, I would call to my 
nearest neighbors and telephone the others. 
In that way, we could get our chickens up 
and saved much work and worry. 

We have a friend who cannot walk and who 
hasn't been outside her own home for two 
years. Every few Sundays, we carry our set 
to her home. The only way she can hear a 
Church service is when we bring our set to 
her. She says that it seems like Church in 
her own home, not only are the sermons 
splendid, but we get such beautiful singing. 
They are mostly old sacred songs that we all 
know and love. 

My son is only five, but he never retires 
until nine o'clock when we get the chimes 
playing "Old Kentucky Home" from Louis- 
ville. They never grow old. 

Mrs. W. H. T., 
Christiana, Tenn. 
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The Importance of the Radio 
Amateur 

The High Place the Experimental Operator Occupies -How High and 
Low Alike Have Each Contributed Their Share to Radio Development 

BY Dr. W. H. ECCLES, F. R. S. 

IM IG HT remind you of what you all know, 
that the Radio Society of Great Britain ex- 
ists for the benefit of those who practise 
or study wireless for its own sake, whether 

or not they happen to make any money by 
part of their work in the subject. Meetings 
are held for the inter -communication of 
scientific information, for mutual instruction 
and assistance, for bringing together people 
interested in wireless, and for the circulation of 
ideas of all sorts by all feasible means. During 
the last few years 
the influence of the 
Society has rapidly 
extended as the result 
of the enormous 
growth of public in- 
terest in wireless, and 
also as a result of the 
policy of affiliating 
societies scattered 
throughout the 
country; and thus the 
Radio Society has 
found itself becom- 
ing, almost in spite of 
itself, the center of 
the amateur move- 
ment of the whole 
country. Therefore, in 
addition to the func- 
tions which I have 
just enumerated, the 
Society is confronted 
with the task of 
holding the amateur 
movement together in the most difficult times 
this movement has yet experienced. It is also 
faced with the task of watching political and 
other circumstances that are likely to react 
upon the amateur. Almost simultaneously 
with these duties there came the need for 
taking over the management of an ambitious 
program of work projected by the British 
Wireless Relay League and for helping the 
inauguration of the Schools movement. The 

former piece of work was separated as the 
Transmitter and Relay Section, and the latter 
has become the Schools Radio Society and 
holds the rank of a section of the Society as 
defined by the new rules. Both these new 
burdens on the Society are nation wide in their 
scope, and meet needs that were strongly felt. 

In carrying out these tasks, the Society finds 
itself in the midst of two great popular currents 
which affect its future very deeply. First, 
there is the increasing use of wireless for public 

and commercial mes- 
sage services and for 
the distribution of 
entertainment by the 
broadcast. The lat- 
ter, of course, is a 
newcomer, and yet it 
overwhelms the older 
use enormously. Be- 
sides this, there is the 
increased public in- 
terest in wireless 
science chiefly as the 
result of the arrival 
of the broadcast. The 
former current is 
making the spectrum 
of usable wavelengths 
more and more 
tightly packed, leav- 
ing less room for 
each user, including 
the amateur. The 
second current, i.e., 
the increasing popular 

interest in wireless generally, is bringing more 
and more persons into the ranks of the student 
and the experimenter. Many a holder of a con- 
structor's license is turning his attention to a 
study of the subject and is already a recruit, of 
greater or less merit as the case may be, to the 
ranks of the amateurs. Thus we have the 
rather unpleasant result that there are more 
amateurs than ever before, and they have to 
be accommodated inside a narrower region of 

Fishing in the Electrical Ocean 

Some one is going to write a fascinating 
story some day, and it is going to be called 
" The Romance of the Radio Amateur." 
The realm of wireless has from the very 
beginning been explored by enthusiastic, 
deadly earnest, and often, very gifted persons 
who were held in it much more from the 
love of it than because of any mere money 
they might gain. As Dr. Eccles points out 
in this very interesting article, which by the 
way, was an address to the Radio Society of 
Great Britain, "A man cannot always ex- 
plain to you why he keeps rabbits." No 
more can the wireless amateur tell you why 
he loves the art. Dr. Eccles is a well -known 
and respected English scientist and his story 
will be read with interest by broadcast 
listener and confirmed amateur alike. And, 
to misquote Kipling, all radio amateurs, no 
matter in what country they live, "Are 
sisters under the skin. " -THE EDITOR. 
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the spectrum than would have been available 
before. 

TWO BIG PROBLEMS 

IT SEEMS to me that in consequenceof these 
new circumstances, there are two big prob- 

lems immediately in front of the Society. One 
is to ensure that the amateur and student of 
wireless telegraphy obtains his rightful share 
of the spectrum in accordance with his relative 
importance among all the other users of wire- 
less. The other big job for the Society is to 
help in the establishment of order among the 
users of wavelengths appropriated to the ama- 
teur transmitters and the broadcast listen- 
ers. Regarding the rights of amateurs to 
bands of wavelengths, there are many people, 
I believe, who say that amateurs have no right 
at all to any wavelengths, presumably because 
they are not making money out of it. Ours is a 
nation of shopkeepers, and this attitude of 
mind is to be expected from such a nation, but 
it is the duty of this Society to show the nation 
that the work of the experimenter is worthy of 
encouragement from the point of view of the 
long -sighted shopkeeper and the industrialist. 

THE TWO TYPES OF WIRELESS AMATEUR 

THERE are two main types, it seems to me, 
of wireless amateur. First, there is the 

man who wants to construct Apparatus and 
see it work; and, secondly, there is the man who 
wants to experiment in and practise the art 
of communication by wireless. The first type 
of man is at home with many other mechan- 
ical and electrical hobbies, and I addressed 
this Society last autumn in the endeavor to 
show that he was, in virtue of his hobby, a very 
useful member of the community. The 
second type of amateur follows his hobby 
because he simply dotes upon the doing of it. 
He cannot explain his affection for it any 
more than another man can explain why he 
keeps rabbits, for instance, or still. another 
man explain why he goes fishing. I con- 
fess that I myself cannot conceive why 
anybody does either of these latter things 
unless it be that the men in question consider 
rabbits or fish to be delectable articles of food. 
I am always particularly perplexed by the 
angler, though I respect his, to me, unfathom- 
able motives; but I think I can sympathize 
with and understand the passion of the wireless 
amateur who goes fishing in the electrical 
ocean, hoping to draw a congenial spirit out 
of the unknown depths. This type of amateur 
sits in his laboratory and sends out a little 
message, baited with to watts, say, and then 

listens with beating heart for a response from 
the.void. Usually his cry is in vain. He draws 
a blank. But sometimes he hears, mixed up 
with his heart throbs, a reply from another 
"brass pounder" calling him by his sign 
letters. What a thrill! And when the re- 
sponse is faint and seems to come from very 
far away, with what excitement does he strug- 
gle to maintain touch? I can imagine the 
anxiety and enthusiasm wi'th which he deci- 
phers the Morse, say, of an American amateur, 
is overpowering; and I can imagine the despair 
with which he battles against thé demons of 
fading and interference. I can feel it is a very 
exciting and thrilling sport, but it is more than 
that. It teaches a wonderful skill in mani- 
pulation, and it screws up the efficiency of the 
apparatus and the man to the highest pitch. 
The Dx man, striving to get across enormous 
distances with minute power, becomes far 
more expert than the professional operator. 

AMATEURS AND THE WAR 

IREMEMBER very well that men of this 
type altered the whole standard of trans- 

atlantic reception during the War. After the 
United States came into the War the receiving 
stations on the Atlantic coast, particularly 
the large station at Otter Cliffs, which many 
of you have heard of, were manned by young 
fellows practised in DX work. They succeeded 
marvelously, and read a record number of 
words per day. At that time Lyons was 
enlarged by the addition of a bigger arc, and 
Bordeaux, just after the close of the War, was 
brought into operation with another arc, and 
these men succeeded so marvelously in receiv- 
ing the mèssages transmitted that the Govern- 
ment experts of the United States came to the 
conclusion, and announced very emphatically, 
that at last the Atlantic was conquered, 
and that it was possible to ensure a regular 
uninterrupted twenty -four hour service per - 
day in summer and winter, without delays, 
by the aid of such transmitting stations as 
the arc station at Lyons. Then came demobil- 
ization and the DX men went home from the 
Atlantic coast. Their phones were picked 
up by the orthodox operators, the standard of 
reception fell immediately, and so, as far as I 

know, has not yet risen to its former glory. It 
will not, I think, rise to the same height with 
the same apparatus again. 

THE IMPORTANCE OF DX WORK 

As ANOTHER example of the utility of 
this DX work, consider the recent results 

achieved by a small band of private workers 
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who, during the last month or two, have been 
trying to find lanes under the Heaviside layer, 
across the Atlantic. You all know the success 
which has been attained with short wave- 
lengths throughout an unexpected number of 
hours in the twenty -four. I do not doubt 
that if these amateurs had left the problem 
alone we should to -day be ignorant of its possi- 
bility. It might have been many years before 
these facts would have been revealed in the 
ordinary course of things. The feat is not an 
easy one, as is shown by the fact that if they 
could have done it, 
some of the com- 
mercial wireless 
companies would 
certainly have made 
very profitable ad- 
vertisement out of it. 
Moreover, the gov- 
ernments on both 
sides of the Atlantic 
maintain large staffs 
of men, some of whom 
have very little more 
to do than listen in to 
signals. I am think- 
ing of the naval and 
military and air 
forces particularly, in 
France, in America, 
and in this country. 
These facts escaped their notice and, indeed, 
would have been regarded as incredible. 

From all this I deduce that in wireless, as in 
many other pursuits requiring concentration 
and skill, the best results are often achieved by 
men who are not brought up to work at it for a 
living. This holds good in yachting, in cricket, 
in marksmanship and many other sports. It 
holds still further, in my opinion, in the 
sciences and in the applications of science; and 
especially in the scientific hobbies, including, of 
course, amateur wireless, which, in addition 
to its fascination as a sport, possesses also the 
qualities of immediate importance in com- 
merce and of utility in national emergency. It 
is quite conceivable that these discoveries of 
the properties of short waves may be of great 
commercial service, and certainly might be 
of immense military significance in time of 
war. 

The last time I addressed you -last autumn 
-I paid most attention to the merits of the 
class of wireless amateur who is fond of his 
hobby because he can make and work some- 
thing, and I tried to show you that he deserved 
the support of every intelligent citizen, and 

certainly of this Society, which is largely 
constituted of him and by him. I said nothing 
of this other kind of man, however, partly 
because there was no time, and partly because 
it did not occur to me that such remarkable 
results could be achieved by him in the im- 
mediate future. I am therefore specializing on 
this other type of wireless man to-night in the 
hope of showing you that the "fisherman" 
type, if I may call him so, is worthy of his salt, 
worthy of our support and encouragement, and 
merits the granting of every possible facility 

that we can find for 
him. 

The Importance of the Radio 
Amateur 

" . I can imagine the anxiety and 
enthusiasm with which he deciphers the 
Morse, let us say, of an American amateur, is 
overpowering, and I can imagine the despair 
with which he battled against the demons of 
fading and interference. I can feel it is an 
exciting and thrilling sport, but it is more 
than that. It teaches a wonderful skill in 
manipulation, and it screws up the efficiency 
of the apparatus and the man to the highest 
pitch. The DX man, striving to get across 
enormous distances with minute power, be- 
comes far more expert than the professional 
operator. . . ." 

INEXPERIENCED 
AMATEURS 

IHAVE been speak- 
ing so far -both 

last autumn and this 
evening -of the best 
of the amateurs who 
form, I believe, the 
larger portion of the 
membership of this 
Society and the Affili- 
ated Societies. But 
there are others, and 
many of these lack 
skill and produce con- 
siderable interference 
with military and 

naval services and sometimes with broadcast- 
ing services. Amongst these must be included 
the kind of amateur who usés 20 or 3o watts to 
establish communication between himself and 
a friend a mile away, and thereby agonizes 
everyone within 20 miles. Then there is the 
amateur who blares forth, without provocation 
or excuse, recitatives from corrugated gramo- 
phone discs; there is the amateur who never 
listens in either before or after shooting his 
bolt; there is the man who specializes in 
apparatus comprising every possible error of 
design and who emits the broadest possible 
band of waves. Perhaps many of these sinners 
know not what they do; others there are who 
do know, I think, what they are doing, and 
do it almost, one might say, of malice afore- 
thought. Many of this class have no call 
sign, and others use fancy call signs, and there 
are othérs, again, who use other people's call 
signs, a tribe that is quite unlicensed. Besides 
these there are other nuisances, but I am going 
to refer to them a little later in another cate- 
gory. 

The state of affairs represented by what I 

have just said appears to be getting worse 
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rather than better. You will remember that we 
formed last autumn a Transmitter and Relay 
Section, and that we gradually built up a 
scheme of relay work in different parts of the 
country. The almost inevitable result of the 
attempts to get relay chains working was a 
crop of reports that so- and -so was washed out 
by somebody else breaking in on the same 
wavelength with some gramophone tune or 
something of that kind; or that somebody 
had been interrupted by a person using his own 
call sign illegitimately. The state of affairs, as 
1 say, seems to be getting worse rather than 
better. There are three parties interested in 
this matter. There is the amateur who wants 
to do his work in a reasonable manner; there is 
the broadcast listener who is very often on the 
same waveband as these interrupters; and 
then, last but not least, there are those who are 
using wireless for transmitting messages on 
government service or for commercial pur- 
poses. Of these three or four parties who are 
injured by the erratic type of transmitter, the 
Government and commercial users have be- 
come tolerably free because they have devel- 
oped means of taking care of themselves, and, 
moreover, they can place good apparatus in 
the hands of skilled operators. The broadcast 
listener is the next in order of martyrdom, but 
his interests are being ably protected by the 
British Broadcasting Company, which, in this 
aspect, is a solid single- minded organization 
for looking after the broadcast listener. The 
real martyr is, I think, the true amateur of 
the kind that forms the bulk of our Society. 
This man, when broadcasting began, bound 
himself of his own initiative by a self -denying 
ordinance to refrain from transmitting during 
broadcasting hours on the wavelengths that 
would interfere with broadcasting reception 
anywhere. In addition to this sacrifice of his 
experimental time, he found also that if he 
lived near a broadcasting station he could do 
no experimental reception during the time the 
broadcast station was running, on account of 
the width of band natural to a telephonic 
station. His work, therefore, became post- 
poned until after II o'clock at night. This 
left the British Broadcasting Company to deal 
with the inconsiderate or anti -social transmit- 
ter who sometimes disturbs the peace. But 
once these people were scared, they trans- 
ferred their energies to the post- broadcast- 
ing hours, with the dire result that the 
self -disciplined amateur finds himself at 
I I o'clock at night in the midst of a per- 
fect thicket of noise, in many cities, at any 
rate. 

THE EVIL RADIATING RECEIVER 

DURING the past year the British Broad- 
casting Company has kept in close touch 

with our late Honorary Secretary, Mr. Mc- 
Michael, and have sent him copies of many of 
the complaints which they have received from 
disturbed broadcast listeners. Mr. McMichael 
started last March a scheme for mobilizing 
local wireless societies in the work of tracking 
and, if possible, eliminating the disturbers; 
but he found, I think, that it would require 
much labor and much money to carry out 
thoroughly any scheme of this kind, and I 

think that in the end his efforts gradually 
tapered off on account of the sheer impossibil- 
ity of the task. Even in districts where it has 
been possible to trace and stop one howler, 
two or three new ones have started up for each 
one stopped. The reason is that the rapid 
expansion of broadcast listening brings in some 
new beginner with a valve set every day or 
every week, according to the district, and the 
beginner requires time to learn the set. Some 
of them learn to adjust it silently and to leave 
it alone within a month; but the weaker vessels 
take six months, and have then not yet con- 
cluded. 

Lately I looked through a batch of recent 
letters of complaint of programs spoiled and 
I tried to diagnose in each case the probable 
source of the trouble. About three quarters 
of the disturbers seemed to be valve learners, 
but they, as a source of irritation, disappear 
in a few weeks or months. A small fraction 
were chronic crystal ticklers who, if very near 
to sensitive neighbors, cause great mental 
distress. I daresay that many of you know 
that if your next -door neighbor insists on 
scratching his crystal while his antenna is oscil- 
lating strongly under the broadcast waves, 
he radiates every scratch to you and spoils your 
music and language. To these people one can 
only quote Lord Palmerston and say: "Why 
can't you leave it alone ?" But it seems to be 
too much to ask human nature to leave well 
enough alone, for even after obtaining an ex- 
cellent rendition they say to themselves, " I 

wonder if it would be better if I turned that 
knob a little farther," and so it goes on. 

With these classes of disturbers very little 
can be done by any society like ours, or by the 
Government, or by the British Broadcasting 
Company. We in this Society have seen 
enough of the complaints and looked at them 
carefully enough to be sure that the stopping 
of that trouble is as great a problem as sup- 
pressing the piano -playing of a neighbor or 

www.americanradiohistory.com

www.americanradiohistory.com


File Importance of the Radio Amateur 87 

suppressing the nocturnal cat. It is just a 
nuisance, and it may have to be tackled in due 
course under the common law as a nuisance. 
As a rule the common law has succeeded in 
adapting itself in due time to deal with all 
newly invented nuisances that civilization 
brings; but to return to the analysis of corn - 
plaints of broadcast listeners, I think about 
ten per cent. of the disturbances are due to 
amateur transmitters, and under ten per cent. 
due to wilful interference. You will, I think, 
agree with my seemingly harsh diagnosis of the 
latter category, the wilful interferer, when I 

tell you that in the interferences sometimes 
recorded, the interpolations consist of re- 
marks, at apparently appropriate points of the 
sermon, of such words as "rats!" Now, of 
course, that cannot be accident, it is someone 
with a transmitting set and a gramophone who 
is intentionally creating a nuisance. I say that 
less than ten per cent. of the broadcast com- 
plaints seem to come into the category of 
wilful disturbance. 

MEETING THE COMPLAINTS 

CASES like this do, in a sense, concern the 
wireless societies, and they must be grap- 

pled with if we can trace them to our mem- 
bership, but the cases where the genuine 
amateur transmitter is interfering with the 
broadcast listener is in a different category 
and requires special consideration. I n the 
first place, many of the complaints of the 
broadcast listener arise because his apparatus 
is so badly designed or constructed that though 
it is tuned to 365 meters it is easily disturbed 
by a transmitter at 18o meters, for example. 
From the scientific point of view, the remedy is 

simply a filter circuit in the listener's antenna; 
but from the popularpoint of view, the amateur 
is a person who is merely playing with wireless, 
and when the would -be listener to the broad- 
cast concerts comes near to him and installs 
poor apparatus, the assumption is that it is the 
amateur who must shut down. This, of course, 
is a gratuitous assumption that the broadcast 
listener has a stronger right to install poor 
apparatus than the transmitter has to transmit 
on a reasonably sharp wavelength. But it does 
not follow that because a man listens in to, is it 
Uncle Jeff (r), that he is therefore a better 
citizen than an experimental transmitter. 
But that kind of thing has always haunted 
scientific inquirers. Entertainment, for in- 
stance, is, to unthinking people, much more 
important than any possible good, national 
or social, that may flow from a scientific 
study or hobby. This has been the attitude 
of the crowd toward the discoverer and in- 
vestigator throughout ali history. In all such 
cases those who know better have had to 
combine and fight those who know nothing. 
In this particular case we are combining as a 
society, but we can only meet the unreasona- 
ble complaints of the ill- equipped amusement 
seeker by our being sufficiently strongly 
organized to demand impartial inquiry and to 
insure a just decision. On the other hand, we 
can meet the justifiable complaints of the 
other users of wireless, and can obtain more 
time for ourselves and clearer times for our- 
selves, by getting every well- intentioned ama- 
teur to join our Society or an affiliated so- 
ciety, and after that establish a code of honor 
and a system of self -discipline amongst our- 
selves. 

THE RESULTS OF THE $500 BROADCASTING CONTEST 

WILL be announced in a forthcoming number of RADIO BROADCAST. 
Over eight hundred manuscripts were entered in the contest and the task 

of selecting the best is proving a difficult one for the judges. The contest 
judges are Professor J. H. Morecroft, President of the Institue of Radio 
Engineers, Powel Crosley, Jr., President, the Crosley Manufacturing Com- 
pany, Frank Reichmann, of the Reichmann Company, Chicago, Senator 
Royal S. Copeland, New York, and Harry Chadler, Publisher, Los Angeles 
TIMES. 
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THE WIU3 RADIO ORCHESTRA 
Whose lilting dance music floats out to receptive radio listeners all over the nation 

"Meet" the Radio Voices from 
Kansas City 

A Bit About Some of the Popular Artists 
Who Broadcast from WDAF and WHB 

BY ERLE H. SMITH 

ABITTER war is on in the ranks of 
radio listeners of the " Heart of 
America" city- Kansas City. Un- 
consciously and yet not unwillingly, 

whole groups of these 
radio partisans have fallen 
into clans. And in many 
homes, radio dealers say, 
arguments have grown so 
heated that it has been 
necessary to install a re- 
ceiving set for each radio 
fan in the household as a 
final effort to lure the dove 
of peace back to a perma- 
nent roost on the domestic 
antenna. 

For it develops that 
the listeners -in of Kan- 
sas City in common with 
those of many other 
cities have their favorite 
ether performers just 

as decidedly as theater goers have their stage 
favorites. And when WHB and WMAJ are 
on the air at the same time and Sallie craves 
to listen to the Sweeney orchestra, Bill is out 

of luck for that lecture on 
wave traps over wMAJ. So 
Bill has his receiving set, 
be it ever so humble, and 
Sallie has hers and there 
is peace in the domicile 
of the listeners and, I 

think, a smile on the face 
of the radio dealer. 

NELL O'BRIEN 
Who gained great popularity at 
station WHB. She is a soprano 

LOCAL RADIO FAVORITES 
IN KANSAS CITY 

OUTSTANDING 
among the radio fav- 

orites of Kansas Cityans 
are the Kansas City Star's 
"Nighthawks." The regu- 
lar "Nighthawk" enter- 
tainers, known from coast 
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to coast and Gulf to Lakes, are the Coon - 
Sanders orchestra and Leo Fitzpatrick, Radio 
Editor of The Star and "Merry Old Chief" 
in charge of 
the midnight 
frolics of 
the "Night- 
hawks" in 
the grill of 
a downtown 
hotel. The 
"Merry Old 
Chief" also 
appears be- 
fore the mi- 
crophone i n 
The Star's 
studio as 
"R. A. Dio" 
in regular 
weekly min- 
strel pro- 
grams. 

The "Night - 
hawk" pro- 
grams were among the first attempts at 
midnight broadcasting on a regular schedule 
six nights a week and have been running 
full blast every night except Sunday for 

89 

Ranking second in popularity with Kansas 
City listeners in the ranks of the WDAF enter- 
tainers is the Radio Trio, composed of Carson 

Robinson, 
Steven Cady, 
and Harry 
Kessel. Mr. 
Robinson is a 
pianist and 
whistler, if not 
of note, at 
least of great 
popularity, 
and has writ- 
ten several 
"blues" song 
hits and 
chimes in with 
his effective 
baritone when 
the trio is 

TRIO singing en- 
semble. Mr. 
Cady has 
an excellent 

tenor voice, and Mr. Kessel is the trio's "lead" 
and usual soloist. 

Assisted by " R. A. Dio," the trio gives a 
popular program weekly over WDAF, which, 
judging from the hundreds of letters pouring 
into the office of The Star's radio editors, in- 
dicate nation -wide approval. 

The station of the Sweeney Automotive and 
Electrical School, WHB, claims to be the first 
broadcaster west of the Mississippi River to 
employ a regular orchestra. George C. Parrish, 
known among music critics of the Southwest as 
one of the most able and versatile pianists in 
Kansas City, is director of the orchestra. 
The popularity of Mr. Parrish's orchestra is 

THE RADIO 

Often heard from WDAF, at Kansas City. 
inson (left), Steven Cady (center), and 

LEO I I I ZPATRICK 
Radio editor of the Kansas City 
Star, WDAF, and "Merry Old Chief" of 
the Star "Nighthawk Frolic" programs 

nearly two years. Listeners -in, picking up 
the "Nighthawk Frolic" and writing or 
otherwise communicating with the WDAF sta- 
tion are enrolled on the membership roster of 
the "Nighthawk" organization and awarded 
membership cards. The roster includes 
thousands of names. 

Carson Rob - 
Harry Kessel 

ELIZABETH R. HINTON 
A popular soprano at station wHs 
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JOE SANDERS (left) AND CARLETON COON 

Leading lights of the Coon- Sanders "Nighthawk" or- 
chestra who regularly play at station WDAF. Mr. 
Sanders is a pianist and composer. Mr. Coon is the 

trap drummer. Both have excellent voices 

proved by the great quantity of enthusiastic 
letters that are received by the Sweeney station 
weekly from all sections of the western hemi- 
sphere. 

The Sweeney orchestra is probably one of 
the most popular dance combinations with 
Kansas City listeners -in. Far -away owners of 
neutrodyne and super- heterodyne sets nightly 
notify the Sweeney station that they are con- 
centrating on bringing in WHB "strong" to 
provide music for dancing. And then, Mr. 
Parrish and John T. Schilling, the wxs an- 
nouncers, get their heads together and release 
some of the "steppin'est" music that travels 
through the ether from what the local boosters 
call the " Heart of America " city. 

Miss Nell O'Brien and Mrs. Elizabeth 
Ranson Hinton, sopranos, are popular 
radio stars appearing exclusively before the 
microphone of WHB. Both have except- 
ional voices, and nights when they are on 
the programs are certain to be busy ones 
for the telephone operators at the Sweeney 
switchboard, for its " Please have Miss 
O'Brien sing" this and " Please have 
Mrs. Hinton sing" that. 

And so it goes with the radio listeners of 
Kansas City and the surrounding territory. 

JOHN T. SCHILLING 
Announcer at WHB, at Kansas City, 
the Sweeney Automotive School 

They have their radio favorites and they keep 
the telephone wires warm telling the two large 
broadcasting station operators just what they 
desire to hear. 

A REPORT FROM THE RADIO PILGRIMS 

ABOARD the RADIO BROADCAST COVERED 
WAGON, in charge of Captain Jack Irwin, will 

be a feature of this magazine for December. Cap- 
tain Irwin relates his impressions of radio life in 
the Great Lakes district. His "Log of a Radio Hobo" 
is worth reading. 
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Modern Receiving Circuits 
The Function of the Crystal Circuit -The Types of Regenerative 
Circuits -Receivers Using Untuned Radio -Frequency Amplification - 
The Super- Regenerative Circuit and Its Value -The Inverse Duplex 

WHAT MAKES THE WHEELS GO 'ROUND: VIII 
BY WALTER VAN B. ROBERTS 

AS AN excellent conclusion to Mr. Roberts's discussion of the workings of 
the various elements of receiving circuits, the present article, the eighth 

in his series: "What Makes the Wheels Go 'Round," discusses in very clear 
fashion some of the most generally used receiving circuits. This series of in- 
formative and exceptionally lucid explanatory articles can be read with profit 
by every broadcast listener, even he who feels his technical knowledge is perhaps 
a little better than the rest. -THE EDITOR. 

FIGURE 44 shows the simplest possible 
receiving set. Tuning is sufficiently 
well accomplished by a switch con- 
necting to different taps on an in- 

ductance coil of any type. A cylindrical 
coil with a sliding contact is often used. 
This type of receiver is very good for re- 
ception of stations up to about 25 miles 
distant provided there is no interference. 1 t 
is about the least selective of any radio cir- 
cuit and cannot tune out interfering signals 

FIG. 44 
A simple crystal receiver. Probably the 
least selective of any circuit in use 

even if on a different wavelength. Fig. 45 
shows a two -circuit or loosely coupled type. 
The sensitivity is about the same as that of 
the single circuit but there is considerably 
better selectivity. Any circuit using a crystal 
is subject to the nuisance of having to keep 
the crystal in adjustment. Some crystals 

jar out of adjustment very easily and a search 
must then be made for a "sensitive spot." 

66. SIMPLE DETECTOR CIRCUITS 

AVACUUM tube may be used instead of 
a crystal in either of the above circuits, 

thus eliminating the trouble of finding a 
sensitive spot. Otherwise the results will 
be about the same, except for a gain in se- 
lectivity. See Figs. 46 and 47. 

67. REGENERATIVE CIRCUITS 

THE chief advantage in replacing the crys- 
tal by a tube is the possibility of using 

regeneration. Figs. 48 and 49 show regen- 
eration accomplished by inserting inductance 
in the plate circuit of the tube. If this is a 

FIG. 45 
An inductively coupled crystal circuit. Both an- 
tenna and detector circuits are tuned and hence the 
circuit is more selective. Receivers based on this 
circuit were standard for many years until the vac- 

uum tube came into general use about 1915 
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FIG. 46 
A simple vacuum tube circuit, in which the tube 
does not oscillate, but is used as a rectifier, serving 
the same purpose as the crystal detector in Figs. 
44 and 45. Note that the antenna and detector 
(or secondary) circuits are conductively coupled 

small fixed coil it is coupled to the grid coil 
and acts as a tickler. If it is not brought up 
near the fixed coil it must be a variable in- 
ductance, i. e., a variometer. The two cir- 
cuits shown are called the single- circuit and 
the three -circuit method of using regeneration. 
This nomenclature is obviously inconsistent 
but it is customary. The two are equally sen- 
sitive and for differentiating between equally 
faint signals of nearly the same wavelength 
they are almost equally selective, but with 
the three -circuit arrangement, it is possible to 
shut out strong local stations of considerably 

FIG. 47 
The same circuit as Fig. 46 except that 
the antenna -secondary coupling is inductive 

different wavelength while the single circuit 
cannot do this. The single circuit is easier 
to tune properly, but if allowed to oscillate it 
is usually radiating more energy from the 
antenna and hence causes worse interference 
-that is, the familiar squeals that are often 
heard while the neighbors are tuning -in. 
For this last reason there is a growing senti- 

ment against the use of single- circuit regen- 
erative receivers in thickly populated regions 
or indeed, anywhere else. 

There are a great many apparently different 
regenerative circuits in use, but the above are 
the standard forms. No one kind is any more 
sensitive than any other if properly built, as 
the sensitivity is determined by the tube. 
Single- circuit receivers are usually built with 
an eye to the best possible selectivity. They 

c. 

u 

FIG. 48 
The circuit of Fig. 46 with the addition of a "tick- 
ler" coil, whose purpose is to make the tube de- 
tector oscillate, increasing the sensitivity of the 
circuit. l t is a malignant radiator of energy. 

Sometimes called a "blooper" 

are made very "stiff," that is, the antenna is 
tuned with a large inductance and a small 
capacity and a comparatively low short an- 
tenna (not more than 15o feet over all) is 
recommended. 

68. UNTUNED RADIO FREQUENCY TRANS- 
FORMER SETS 

W HERE greater sensitivity is required 
some form of radio frequency amplifica- 

tion is necessary. Fig. 5o shows a typical 
three -stage transformer -coupled R. F. am- 
plifier with potentiometer stabilization. Re- 
ceiving sets of this type are not very selective 

FIG. 49 
Regeneration is secured by the use of the variometer 
in series with the plate of the tube. Simply Fig. 

47 with the variometer added 
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FIG. 50 
A radio-frequency circuit with air -core transformer 
between the amplifier tubes. Note the stabilizing 

meter 

as there is only one tuned circuit to do the 
selecting. They are easy to operate as the 
tuning condenser and the potentiometer are 
the only controls. They are subject to the 
limitations imposed by the transformers in 
the matter of range of wavelengths that can 
be received. Unless an arrangement for 
plugging in different transformers is provided, 
the range is usually only about two hundred 
meters. (From 30o meters to 50o meters for 
example.) 

69. THE N EUTRODYN E 

F1G. 
5 I shows a typical neutrodyne ar- 

rangement. Only two stages of amplifi- 
cation are used because three condensers are 
enough to tune. As each of the three trans- 
formers is fairly selective, the result of using 
all three at once is very good selectivity. An 
open type antenna is used (this, however, need 
not be large. Thirty feet or so strung around 
a picture moulding gives good results except 
for very weak signals) because a loop is likely 
to have energy fed back to it from the trans- 

coupling 
potentio- 
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very selective and hence not very 
good for working through interfer- 
ence, but where the desired signal is 
the strongest incoming ether disturb- 
ance in its region of wavelengths, 
a loop and a single tube can be made 
to work a loud speaker as well as 
about three tubes used any other way. 
The principle of super- regeneration is 
explicable qualitatively by a mechani- 
cal analogy. A clock was used in 

a previous article as an analogy to give an idea 
of the mechanism of an oscillator circuit. 
We shall use the clock again. Suppose it to 

10,000^ OSCILLATOR 

CF F'_5 

SIGNAL FREQUENCY CIRCUIT 

FIG. 52 
The super- regenerator. When the low- frequency 
oscillator grid is negative, the connection "c" 
between the two oscillators has no effect, and os- 
cillations build up at signal frequency. During the 
half cycle when the grid of the low -frequency oscilla- 
tor is positive, oscillations are damped out of the 
signal- frequency circuit just as if its own grid were 
positive. The signal is picked up by a loop con- 

nected across the tuning condenser 

be wound up but the pendulum is placed care- 
fully in its lowest position and left there. 
The clock will not start itself. But now 

suppose puffs of air come along at 
the proper interval to start the 
pendulum swinging slightly. Once 
it starts ever so slightly, the ideal 
spring and escapement mechanism 
we have assumed cause its swinging 
to increase even if the puffs of air 

° stop coming in. The oscillations of 
FOR DETECTOR 

FIG. 51 

A neutrodyne arrangement 

formers, which are not usually shielded. 
They could be shielded, but they are usually 
cylindrical and set at such angles with each 
other that they do not feed back to each other. 

70. ABOUT SUPER -REGENERATION 

WHERE loud signals are required from a 
loop and the number of tubes is limited 

to one or two, super- regeneration rules the 
field. Super -regenerative circuits are not 

the pendulum "build up" and in 
due time the amplitude of swing 
reaches a limit determined by fric- 
tion, air resistance, etc. But if 
we confine our attention to a 

sufficiently short period of time after the 
swing starts to build up we will find that the 
amplitude attained during this time is pro- 
portional to the strength of the incoming puffs 
of air. At the end of this period let the 
pendulum be stopped and set again at its 
lowest point so that the whole thing can take 
place again. By this arrangement, a great 
deal more swinging is done by the pendulum, 
on the whole, than if the clock were not wound 
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up, in which case the pendulum would only 
swing the very small amount caused by the 
air puffs alone. 

In the electrical case we have a circuit all 
set to oscillate, but "balanced" so to speak 
so that some incoming ether wave is required 
to start oscillations building up. The ampli- 
tude to which oscillations build up during, say, 
one twenty thousandth of a second, is pro- 
portional to the strength of the incoming sig- 
nal. The circuit automatically extinguishes 
the high- frequency oscillations in itself every 
ten thousandth of a second and "rebalances" 
itself for another start. Thus, on the average, 
there is a good deal of high -frequency current 
in the circuit, and as the amount is propor- 
tional to the incoming signal strength at any 
time, its rectification by the curvature of 
the tube's grid potential -plate current char- 
acteristic yields the signal ready for the loud 
speaker (unless it is desired to filter out the 
to,000 cycle note that is due to the periodic 
interruption of the oscillator circuit). 

Another way of looking at the action of 
super- regeneration which may seem simpler 
to some, is to consider the action as mere 
multi -stage radio -frequency amplification per- 
formed by a single tube by the simple process 
of connecting the secondary of the trans- 
former back to the input of the same tube 

FIG. 53 
The super- regenerator. Both low- frequency and 
signal- frequency oscillator circuits are attached to 
the same tube. The signal- frequency circuit is at 
the top of the diagram. High- frequency oscillations 
pass readily through the bypass condensers B -P. 
The low- frequency circuit (here a Hartley, with or 
without mutual inductance between coils) is sup- 
posed to be oscillating all the time. During part 
of each cycle the grid and plate potentials favor 
the building up of high- frequency oscillations in 
the upper circuit, but during the other part, con- 
ditions are unfavorable and cause oscillations, if 

any have built up, and die out again 

instead of the input of another tube. A small 
impulse comes into- the grid of the tube and 
is amplified and fed to the primary of a trans- 
former, the secondary of which feeds it back to 
the grid. It then makes another round trip, 
and another, and another, and sooner or later 
would grow so great that the tube could no 
longer amplify it any more. But before that 
happens, the interrupting mechanism comes 
into play and wipes it out entirely. The 
interrupting mechanism then stands aside, 
figuratively speaking, and lets the tube 
amplify whatever is supplied to its grid for 
another twenty thousandth of a second or so, 
then steps in and quiets everything down 
again. Thus on the average there is much more 
radio -frequency current than the incoming 
radio waves alone could produce without help. 

The reason that super- regeneration works 
best at short wavelengths is that the time 
between interruptions is then enough for a 
large number of round trips and the current 
can build up to large values before being 
interrupted. The interruption frequency can- 
not be lowered to less than about ten thousand 
per second or it becomes annoyingly audible. 

Three systems for doing the interrupting 
are- 

(I) making the grid so positive, once every 
ten thousandth of a second, that the oscilla- 
tions are killed as explained under stabilization 
by potentiometer in radio -frequency amplifi- 
tion, 

(2) by periodically cutting off or reducing 
the amount of plate potential and allowing 
the oscillations to die out, and 

(3) by combining these two methods. 

The first and the third are recommended, the 
third having the advantage of using only one 
tube. The second is difficult as the oscilla- 
tions do not always die out rapidly enough 
by themselves even when the plate potential 
is reduced far below the value necessary to 
make oscillations build up. It is important 
not to have any tuned circuits around in which 
oscillations can persist, as they will re- excite 
the oscillator even if no signals are coming 
in. For this reason the selectivity can not 
be improved by the ordinary loose coupling of 
tuned circuits, although advantage may be had 
by operating the set in the same room with 
the lead -in of a tuned antenna. Fig. 52 shows 
the first system, 53 the third. 

71. PRINCIPLE OF REFLEXING 

WHEN a tube capable of amplifying a 
strong signal is used merely to amplify 

a weak one, its power -amplifying capability 
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T 
FIG. 54 

A simple reflex circuit, using a crystal detector. 
The one tube in the circuit acts both as a radio - 

and audio -frequency amplifier 

is not being made efficient use of. " Re- 
flexing" is a system for getting more out of a 
tube by making it 
amplify two things, the 
incoming signal at radio 
frequency, and the 
detected, or audio 
frequency current. So 
long as the variations 
of grid potential due 
to both frequencies are each of small amount, 
neither interferes with the other. Fig. 54 

FIG. 55 
Diagram of the cur- 
rent flow in a reflex 

circuit 

shows a very simple 
reflex circuit using 
a crystal detector. The 
r a d io-frequency cur- 
rent after being ampli- 
fied is fed by means of a 
tuned transformer to 
the crystal. The audio - 
frequency current is 

then fed to the grid and 
amplified, the phones being in the plate cir- 
cuit of the tube. The frequency of the radio 

current is so much great- 
er than that of the audio 
that the two kinds of cur- 
rent are easily separated 
whenever necessary. 
Fig. 55 shows the flow of 
energy in diagrammatic 
form. Fig. 56 shows 

a two -stage amplifier. 
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FIG. 56 
Diagram of the en- 
ergy flow in a reflex 
circuit where the 
energy is amplified 
through two audio 

stages 

FIG. 57 
The inverse duplex 
arrangement, which 
is an elaboration of 

the reflex idea 

the energy flow in 

72. THE INVERSE DUPLEX SYSTEM 

AREFINEMENT of reflexing as shown 
above is the arrangement called the 

inverse duplex, shown in Fig. 57. It is ob- 
vious that the tube carrying the least radio 

frequency energy is the one that handles 
the greatest audio -frequency energy, 
and vice versa. Thus the point of over- 
loading is not reached so soon. Also, 
as the audio energy is not fed directly 
back to the first tube, any accidental 
radio- frequency feed back that might 
occur along with the audio feed back 
will not be so likely to cause oscilla- 
tions. 

T. M. STEVENS 
Assistant Traffic Manager of the Radio Cor- 
poration of America. Mr. Stevens has charge 
of the radio message traffic operation of the 
many passenger and cargo ships controlled by 

this company 
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Final Plans for the International 
Broadcasting Tests 

News of Importance for Every Radio Listener in 
the Outline of RADIO BROADCAST'S Tests for 1924 

By ARTHUR H. LYNCH 

THERE is little time left for you to 
get ready for the international broad- 
casting tests which are to take place 
between November 24th and 3oth, 

inclusive. For the first time you will have an 
opportunity to test the possibilities of your 
receiver for picking 
up long distance 
broadcasting, under 
the best conditions 
obtainable. 

RADIO BROADCAST 
carried on a similar 
series of tests last year 
and hundreds of lis- 
teners in the United 
States and Canada 
were able to pick up 
parts of the programs 
from England, while 
our English friends 
were even more suc- 
cessful in picking up 
our programs. If you 
remember, there were 
man y prominent 
speakers in this coun- 
try who said a few 
words for our English 
friends and prominent 
Englishmen spoke to 
us. The reception of 
the English stations 
in this country could 
hardly be called a 
complete success, 
even though we have had verified reports from 
American listeners who were located as far west 
as Washington State. We have every reason 
to believe that the tests this year will be even 
more successful and, having this in mind, we 
have set out on a rather enlarged program. 

The principal difficulty in connection with 
the tests last year was the very limited 
time we had to get them under way and the 
failure on our part to recognize until it was too 

late, the terrific amount of detail work the 
tests would involve. Most of communications 
were with Hugh S. Pocock, Editor of The 
Wireless World and Radio Review (London), 
whose hearty cooperation made it possible for 
us to work so closely with the British Broad- 

casting Company. 
The time for pre- 

paration was so short 
that most of our com- 
munication with the 
American broadcast- 
ing stations had to 
be done by telegraph, 
and if you remember, 
even that method of 
communication 
proved futile in sev- 
eral instances because 
the managers of sta- 
tions had important 
events scheduled for 
the hours of the test 
periods. Other broad- 
casters were not con- 
vinced that the listen- 
ers in their audience 
were as much inter- 
ested in attempting 
to pick up London as 
they were in hearing 
some really good 
music from the home 
station. For the first 
few nights of the tests, 
many of the broad- 

casting stations in this country and Canada 
did not shut down and it was only by tele- 
graphing them individually that we were able 
to secure a comparatively quiet ether for the 
last night. 

Then, too, in the larger cities and other 
comparatively thickly populated areas there 
was a terrific amount of interference caused 
by radiating receivers. Interference of this 
nature was so great in the vicinity of New 

HUGH S. POCOCK 
© Navana 

Editor of the London Wireless World and Radio 
Review, who is working in close cooperation with 
RADIO BROADCAST in directing the second inter- 
national broadcasting test. Mr. Pocock has 
charge of arrangements for England and the Con- 
tinent and is working with Captain A. G. D. West, 
assistant chief engineer of the British Broadcasting 

Company 
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York. Boston, Chicago, and several other 
cities, that even those in the suburbs found 
it difficult to hear anything but the squeals. 
Many newspapers published editorials criticiz- 
ing the "bloopers" unmercifully. 

There were many other reasons for our not 
having scored a complete success, but they are 
of little interest now, other than object lessons, 
and we are making every effort to surmount 
the difficulties and there is every reason to 
believe that we will do it. 

WHY WE LOOK FOR SUCCESS THIS YEAR 

IN ENGLAND, we still have the active co- 
operation of Mr. Pocock and Captain 

Eckersley of the 
British Broadcast- 
ing Company as 
well as the addi- 
tional effort of the 
Radio Retailers' 
Association, of 
which Clifford and 
Clifford are the 
Honorable secre- 
taries, and the 
Radio Trade As- 
sociation of New 
York. L. A. Nixon 
is Secretary. All 
are working to- 
gether, to make 
every possible 
wheel move in the 
correct direction 
and without either 
lost motion or fric- 
tion. 

In Canada, 
Jacques Cartier, 
Manager of the La 
Presse Broadcast- 
ing station, at 
Montreal is doing 
his best to co- 
ordinate the efforts 
of the Canadian 
stations. 

In Cuba and 
Porto Rico we have 
been able to enlist 
the services of 
PWX, 2MN, 2BY, 
Havana, 6KW', 
Tuinucu, Cuba 
and WKAQ. 

In this country 
no effort is being 
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spared. A circular letter, addressed to every 
broadcasting station in the United States has 
resulted in replies having been received from 
most of the important broadcasting stations in 
the country. The larger stations have signified 
their intention to take part in the transmission 
tests and even the smaller stations, which do 
not feel that there is a possibility of being heard 
by European listeners, have very generously 
volunteered to keep off the air during the 
periods during which we will attempt to hear 
from Europe. 

Captain Jack Irwin, who is piloting RADIO 
BROADCAST'S COVERED WAGON across the 
country in an effort to reduce the amount of 

HOW THE NEWS WILL REACH ENGLAND 

The masts of Radio Central of the Radio Corporation of America at Riverhead, 
Long Island. Direct radio telegraph communication will be maintained through 
the Broad Street control office (in the insert) direct from the RADIO BROADCAST 

Laboratory at Garden City to the office of the British Broadcasting Company 
in London. When the English programs are heard, the flash will go from a tele- 
graph key at the magazine's laboratory which will signal the English company 

a fraction of a second later in their London offices 
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interference from power lines, etc., has visited 
a number of broadcasting stations and told 
the story of these tests to thousands of listen- 
ers, to say nothing of the manufacturers and 
dealers with whom he has discussed our plans. 

Other members of RADIO BROADCAST'S edi- 
torial staff have visited broadcasting stations 
in the Eastern, Middle Western parts of this 
country and a portion of Canada. ln almost 
every instance these 
talks have been 
brought to a close by 
an exortation to the 
listeners to prevent 
their receivers from 
squealing during the 
tests and it is hoped 
that these requests 
will be complied with. 

Since last year the 
British and other 
European stations 
have been improved 
greatly, and there is 
little doubt but that 
many of them will be 
heard throughout 
North and South 
America this year. 

VAST IMPROVEMENT 
IN RECEIVERS 

DURING the past 
year there has 

been a marked im- 
provement in the de- 
sign of receiving ap- 
paratus used in this 
country. For instance, 
there were but few 
neutrodyne receivers 
in operation during 
the tests last year and 
many of them were 
home -made and not very well adjusted. We 
have learned a lot about the neutrodyne since 
that time and there is no reason why hundreds 
of them will not pick up the other side this 
year. This is particularly true, if the detector 
is made regenerative, which may be done with- 
out a lot of trouble. 

Then, it will be remembered that but little 
was known of the super- heterodyne, except by 
the old- timers, and it is expected that there 
will be many "supers" focussed on Europe 
during the coming tests. Many of them will be 
successful. And right here it may be well to 
say a word about the operation of "supers." 

Where it is necessary to use an outside 
antenna with a super- heterodyne in order to 
insure proper signal strength, there is some- 
thing the matter with it. Where an outside 
antenna is used, it is folly to waste tubes and 
batteries with 'a "super," there are other re- 
ceivers capable of similar results, with a great 
saving. There is every reason to believe, from 
the tenor of the reports we receive from our 

readers, as well as 
from our own obser- 
vation, that many of 
the English stations 
will be picked up this 
year on our own Two - 
Tube Knock -Out Re- 
ceiver. It is gaining 
in popularity because 
it performs extremely 
well, is easy to build 
and is very, very eco- 
nomical. Where an 
antenna is used, it is 
doubtful that many 
home -built super - 
heterodynes will be 
able to boast a better 
performance record. 

Nearly every news- 
paper in the country 
has printed some- 
thing about these 
tests, and we wish to 
express our apprecia- 
tion for this coöper- 
ation. lt is also grat- 
ifying to be able to 
tell you that the Gen- 
eral Electric Com- 
pany, which coöpe- 
rated so thoroughly 
with us last year is 
doing the same thing 
this year. Then, too, 

it would be almost impossible for us to keep 
in close touch with the other side, during 
the tests, without seriously interfering with 
the program, if it were not for the assistance 
given us by the Radio Corporation of America. 
This corporation has arranged to have a direct 
wire connecting our receiving station at Gar- 
den City and its New York office, and thus 
connected with Europe via its high power radio 
telegraph circuit. 

The Westinghouse Electric and Manu- 
facturing Company has also agreed to take an 
active part in our tests and has promised that 
all of its stations will conform to our schedules 

JACQUES N. CARTIER 
Manager of station CKAC, La Presse, Montreal, who 
will work with RADIO BROADCAST in arranging the 
international broadcasting tests as director of Cana- 

dian broadcasters during the tests 
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as well as arrange special programs for our 
foreign friends. 

To outline the plans of the various compa- 
nies which are coöperating with us would be a 
tremendous task and space does not permit,, 
so it may be well to confine our description to 
a few of the preparations we are making our- 
selves. 

PREPARATIONS AT GARDEN CITY 

D IO BROADCAST'S Laboratory is 
situated about three hundred feet from 

our main building and was erected principally 
to house the elaborate receiving equipment 
used by those engineers who came out last 
year and set up their outfits beside our own. 
Here there will be a direction finding loop 
antenna, of the Bellini -Tosi type about eighty - 
five feet high. There will also be a number of 
smaller loops, for use with various receivers. 
The Lab. will, as we have stated, be in direct 
wire connection with the Broad Street office of 
the Radio Corporation of America, as well as in 
telephone connection with our main building, 
and radio telephone communication with the 
two or more field stations we are placing on 
the seashore about ten miles from our main 
building. 

At the field stations there will be as complete 
equipment as is necessary, and we expect to use 
several of the Knock -Out Receivers as well as 
a series of super -heterodynes. At these field 
stations there will be radio telephone trans- 
mitters, operated on short waves to communi- 
cate with the Lab. The reason for using radio 
telephone is to permit us to use a shack right 
on the shore and as far from telephone, tele- 
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graph, trolley wires, and whistling receivers as 
it is possible to get. The location of our field 
stations has not yet been decided, because 
their choice must be made after covering 
the ground with a portable super -heterodyne 
receiver in an automobile. This work is 
under way and all the preliminary work will 
be done before this magazine gets in circula- 
tion. 

Licensed .operators Of RADIO BROADCAST'S 
staff will be in charge of the field and Lab 
stations and will keep the wheels moving 
properly. A number of receiving sets are to 
be installed in the field stations by independent 
engineers, in the same fashion as last year, and 
a number of receiving sets of various kinds 
will be located in various sections of the 
country with direct wire connections, so that 
immediate reports may be made to our lab 
station, which will be the center of activity, 
just as it was last year. 

It is impossible for us to keep you properl\ 
informed of the developments, as they occur 
through our own pages, so we have arranged 
a weekly press release service, which goes to 
all the broadcasting stations and the news- 
papers. From these bulletins you may secure 
all the necessary information concerning wave- 
length, power, and so forth of the foreign and 
American stations taking part in the tests. 
If you are successful in hearing the foreign 
stations, write, or wire Test Editor, RADIO 

BROADCAST, Garden City, New York, giving 
us as much definite information as possible 
to aid us in preparing the official report of the 
tests. We cannot undertake to verify all of 
the foreign programs. 

A SHORT ANTENNA RECEIVER 

OR some little while we have been watching for a 
receiver which would perform in good style with 

a short piece of wire for an antenna and employed 
standard coils and parts. Such a receiver would, 
we felt sure, make a very good portable. We have 
it and it is an extremely good one. It is a 4 -tube 
set and will be described in RADIO BROADCAST for 
December, by G. H. Browning of Harvard Univer- 
sity. A how -to- make -it article of great interest and 

value. 
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The Facts About Resistance 
Answering Your Unasked Questions about Potentiometers, Grid Leaks, 
and Rheostats in Receiving Sets. A Where, When, Why, and How Article 

By THOMAS O. SHEARMAN 

THERE are three fundamental units 
in radio, upon which are based all the 
various types of receiving circuits. 
They are inductance, capacity, and 

resistance. While inductances and condensers 
have been perfected to a high degree, and are 
used as the important factors in most radio 
circuits, very little has been said about the 
variable resistance, yet if properly utilized, 
it plays a very important part in obtaining 
better results from present -type equipment. 
Resistances are used in receiving circuits as 
Variable Grid Leak B- Battery Control 
Rheostat Radio - Frequency Amplifier 
Potentiometer Audio - Frequency Amplifier 
Audio - Frequency Filter and Tone Modifier 

THE VARIABLE GRID LEAK 

TO UNDERSTAND properly the variable 
grid leak, it is necessary to know just what 

happens when it is placed in the grid circuit of 
the detector tube. This action is as follows: 
When the filament of a vacuum tube is brought 
to incandesence by the A battery, a large 
quantity of negative particles (electrons) are 
liberated from the filament, and if the grid and 
plate connections are left open, the electrons 
will fall back on the filament so that a state of 
equilibrium will exist. If, however, the posi- 
tive terminal of a B battery is connected 
to the plate, the negative charges instead 
of returning to the filament will be at- 
tracted to the positively charged plate in 
accordance with a fundamental law of 
electricity, which states that, "like charges 
repel each other while unlike charges at- 
tract." This invisible stream of electrical 
energy acts as a conducting path for the 
B- battery current which flows steadily 
and uniformly. 

Situated between the filament and the 
plate is the grid element, and it is the ac- 
tion of this member which causes fluctua- 
tions in the plate current by controlling 
the action of the electronic stream. 
When the grid is connected to the antenna 
circuit in the usual manner through the 
grid condenser and the circuit tuned to 

A 

B 

resonance with the incoming radio -frequency 
currents, it will acquire a positive and negative 
charge according to the positive and negative 
cycle of the incoming radio -frequency wave. 

Assuming the first part of the cycle im- 
pressed upon it to be positive, a small 
amount of the electrons given off by the in- 
candescent filament will be attracted to it, 
and the plate current will be unaffected, but on 
the negative part of the cycle when the grid 
acquires a negative charge, the electronic 
stream will be practically blocked. 

This action can be more clearly understood 
by Fig. I, where A represents a radio -fre- 
quency impulse caused by the closing of a key 
in a spark transmitter, thus at O the con- 
denser begins to charge and reaches its maxi- 
mum at point I whence it again decreases 
to zero at point 2, the same action takes 
place at 3 and 4 but is of opposite polarity. 

The positive charge impressed upon the grid 
causes a small amount of the electrons to be 
attracted to it at each positive charge which 
will also cause a negative voltage to accumu- 
late upon it. If the tube is of the high- vacuum 
type and the socket constructed of perfect 
insulating material, there will be no possible 
way for this negative charge to leak off of the 
grid and will completely repel the flow of 

O 
INCOMING 

OSCILLATIONS 

FIG. I 

GRID 
LEAKAGE i 
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electrons from the filament, thereby causing 
the tube to "block." This action is shown as 
a dotted line X in Fig. I B. To prevent this 
accumulation of negative voltage upon the 
grid, a high resistance is placed either across 
the grid condenser or from the grid to one ter- 
minal of the filament as shown in Fig. 2 A and 
B, this resistance should be of such a value that 
it will prevent the radio -frequency carrier 
wave from leaking off. It would allow only 
the modulated audio -frequency wave to leak 
off at the proper moment; when this occurs 
the grid potentional curve will follow the 
modulations of the incoming oscillations as 
shown in Fig. I B. 

Because of its high resistance the grid leak 
is measured in megohms, (Meg is the Greek 
prefix for one million,) so when a grid leak is 
said to be of five megohms value it means five 
million ohms. Various types of tubes when 
operated as detectors require different values 
of grid leakage; this range usually is between 
one half to five megohms and for this reason it 
is advisable to equip the receiving set with a 
variable grid leak, but in purchasing this kind 
there are four important points to be con- 
sidered if good results are to be expected, they 
are as follows:- 

Mechanically Correct 
Non -Microphonic 
Non -Hygroscopic 
Uniform Vernier Action 

If the variable grid leak becomes micro - 
phonic, a rasping sound will be heard 
when it is adjusted and may continue as 
long as the set is in operation. When 
the leak is composed of an india -ink 
line or some other hygroscopic material 
and left exposed to the surrounding 
atmosphere a certain amount of mois- 
ture will be absorbed, decreasing its re- 
sistance. 

This effect will be quite noticeable on 
a damp day and will cause the grid leak 
to become quite unstable in operation. 

Quite a few variable grid leaks have been 
placed on the market which are mechan- 
ically imperfect. In some, after a few 
turns on the handle, the resistance range 
was changed entirely since the lever 
rubbed off the resistance material. The 
grid leak soon became inoperative. 
Others composed of a semi -fluid ma- 
terial soon dried out and became use- 
less. Faults such as these in the 
variable grid leak are so hard to find 
that it is advisable to purchase the best 

possible. 

PROPER METHOD OF CONNECTING THE VARIABLE 
GRID LEAK 

THE most satisfactory type of grid leak is 
one which is conveniently mounted on the 

panel with the rest of the controls. The con- 
nection should be as shown in Fig. 2 B where 
the terminal farthest away from the panel 
is connected to the grid and the terminal near- 
est the knob is connected to one leg of the 
filament. In this way the hand comes near 
to the neutral filament side instead of the 
grid and therefore prevents hand capacity 
effects. 

THE RHEOSTAT 

THE most familiar use of resistance in radio - 
receiving circuits is as the rheostat for 

controlling the filament intensity. To under- 
stand the importance of the rheostat one must 
have at least an inkling of its technical func- 
tion; this is briefly as follows. A metal as well 
as all other substances is composed of a vast 
number of electrons which are continuously 
in a state of vibration. When heat is applied 
to the metal the movement of its electrons is 

so increased until they break away from the 
metal and travel away from it at a high ve- 
locity, this velocity depending upon the plate 
voltage. If the amount of energy which heats 
the metal (which in the case of the vacuum 
tube is the A battery) is increased, the number 
of electrons emitted is also increased, until we 

FIG. 3 

-1 VOLT 
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reach the point of incandescence where a fur- 
ther increase in temperature will cause the 
metal filament of the tube to vaporize. When 
this happens the tube "burns out" and is use- 
less. 

The function of the rheostat is to give accu- 
rate control over the voltage and current pass- 
ing through the filament. The temperature of 
the filament governs the flow of electrons from 
it. Thus the rheostat serves two purposes. 
First it protects the vacuum tube, when 
properly adjusted, and prevents an excessive 
amount of current from flowing through the 
filament. For example, the storage battery 
type of vacuum tube operates at five volts 
while the storage battery delivers six volts 
(in practice this will be found to be a little 
less due to the discharge and load applied to 
the battery), therefore the resistance in the 
rheostat must absorb the remaining volt. This 
is shown in Fig. 3 where the rheostat is placed 
on the negative terminal of the storage bat- 
tery lead, and is so adjusted that only five 
volts are applied to the filament terminals A 
and B, while the other volt is dropped across 
the rheostat resistance B and C. The second 
action of the rheostat is that this one -volt 
drop across the rheostat resistance is applied 
to the grid of the tube through the filament 
return lead, and causes the tube to operate at 
its proper point on its characteristic curve, 
provided that the plate voltage is about 45 
volts. When it is more than this it is usually 
necessary to use a greater voltage upon the 
grid, and this is had in the form of a C battery 
of three or four volts. 

TOTAL RES.. 50+10= 60 OHMS 

UV 199 

Son 

IO.n. 

UV 199 

The three important factors to be considered 
in purchasing a rheostat are: 

Mechanical Construction 
Current -Carrying Capacity 
Resistance Range 

ln the wire -wound type of rheostat, the me- 
chanical construction is quite important, and 
the trouble most often encountered with 
some now on the market is in the action of the 
lever when it passes over the resistance wire. 

If this lever action is not perfectly smooth, 
a clicking sound will be heard, especially when 
controlling the detector tube. And if the con- 
tact of the lever is too light, the surface of both 
the resistance wire and lever will oxidize and 
collect dust which will offer a high- resistance 
contact and cause the tube filament to flicker. 
In the compression type of rheostats there 
should be no side play. The action of the 
thread should be perfectly smooth. 

The current -carrying capacity of the 3o -ohm 
wire -wound rheostat, due to the smaller -gauge 
wire used, is not sufficient to carry the filament 
current of the UV -20o or other high- current 
consuming tubes. The compression type of 
rheostat in most cases will handle all of the 
receiving tubes now on the market. 

When the voltage and current at which 
the tube operates is known the correct -size 
rheostat can be determined. The normal 
voltage of the UV -2o1 -A is 5 and current .25. 
By dividing the voltage by the current we 
obtain the filament resistance, which is 20 
ohms. A rheostat having a maximum resis- 
tance of 20 ohms or more will give sufficient 

working range. If three . of these tubes 
were to be used in parallel and all oper- 
ated from one rheostat, the resistance re- 
quired would be about one third or about 
7 ohms. 

In the article entitled "A Knock -out 
Three -Tube set " in the February number 
of RADIO BROADCAST three UV -199 tubes 
have their filaments connected in parallel 
in the circuit shown, as in the usual 
manner, and have an automatic filament 
jack for each of the tubes, while a io -ohm 
rheostat is connected to the common 
negative terminal, and the filament volt- 
age indicated is 4.5 volts. 

The UV -199 filament voltage is 3 volts 
and the current is .o6 ampere. When 
one divides the voltage by the current, 
the filament resistance, 50 ohms, is ob- 
tained. When the first jack is closed 
by plugging in, we have a circuit as 
shown in Fig. 4A, where i is the fila- 

1 

R 
50 + so - 25 OHMS 

UV 199 
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ment resistance which is constant and 2 the 
variable rheostat. When its full io ohms 
resistance is in the circuit, a current of .015 
ampere is flowing through it, and .o6 ampere is 
flowing through the filament of the tube. 

Thus it is seen that the rheostat resist- 
ance of io ohms is sufficient to absorb 
the extra 1.5 volts of the 4.5 -volt bat- 
tery and thus give the filament 3 volts 
which is its correct amount, but there is 
absolutely no chance for any filament 
current variation below this value, for 
as soon as the rheostat resistance is de- 
creased the filament voltage will be 
increased beyond its normal rating, there- 
fore a ¡o-ohm rheostat for controlling one 
tube is inadequate. 

When the second jack is closed, which 
lights two tubes, we have a circuit as shown in 
Fig. 4 B where I is the first tube filament resis- 
tance 2 the second tube resistance in parallel 
with the first, and 3 the variable to -ohm 
rheostat in series with the complete circuit. 
The total filament resistance of the two tubes 
is reduced to one half of that of one, or 25 ohms, 
while the total current consumed by them is 
doubled, or .12 ampere. About .o8 + of an 
ampere will flow through the two tube fila- 
ments and .04 + ampere through the to-ohm 
rheostat, thereby leaving .04 + of an ampere 
for filament variation, which is quite sufficient. 

When the last jack is closed the three tubes 
light. Their total filament resistance is about 
17 ohms, and the amount of current con- 
sumed .18 ampere, and the i o -ohm rheostat is 
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ohms possible variation of the filament of this 
tube. 

The layman usually thinks that when the 
rheostat is turned down and the filament 

- I TO + I VOLT 

6 

5$ 

WATTS 

P 

temperature decreased the current originally 
used for lighting the filament is then being 
wholly absorbed by the rheostat. This how- 
ever is not true as only a small amount of 
the battery current is being dissipitated in the 
rheostat. This is shown by the set of curves 
in Fig. 5 which were taken from an actual 
test on a UV -20o detector tube and plotted 
directly in watts, which is the electrical unit 
for energy. (This is obtained in direct -current 
circuits by multiplying the current in amperes 
by the voltage). 

Curve B Fig. 5 represents the watts con- 
sumed by the rheostat. It reaches its maxi- 
mum value when half of the applied voltage is 
dropped across it, its value then being about 
2.25 watts, while the maximum wattage con- 

sumed by the tube filament (Curve A) 
is 5.5 watts. 

The consumption of electrical energy 
in the rheostat can never equal that of 
the vacuum -tube filament. 

0\.'3`2.p 

B 

FIG 5 

quite sufficient to give full control over the 
three tubes. 

The only change then necessary for the 
successful operation of the tube filaments 
either individually or all together, is that 
shown in Fig. 4C where a fixed resistance of 
io ohms is inserted in the negative lead of the 
filament jack of the first tube, this giving io 

THE POTENTIOMETER 

THE potentiometer in receiving cir- 
cuits controlls the grid potential and 

may be used to vary the plate voltage 
of the detector tube. This second pos- 
sible use of the potentiometer will be 
discussed in detail under the heading of 
B- Battery control. For controlling the 
grid bias in radio -frequency amplifiers 

the potentiometer has proved most helpful, 
for in radio -frequency amplifying circuits 
which are not neutralized there is a feedbac'.: 
action (caused by the transfer of energy from 
plate to grid -via the tube capacity) which 
will cause the circuit to oscillate. By varying 
the grid bias we can control these oscillations 
and Fig. 6 shows a potentiometer connected 
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across the A battery. Its middle movable arm 
makes connection to the grid through the coil 
s. In reality it utilizes the voltage drop across 
the rheostat and applies it to the grid as one 
volt negative or one volt positive in respect 
to the filament, or any value between these 
two. 

R is a rheostat of about 6 ohms placed in 
series with the potentiometer and allows a 
finer vernier action. When dry cells are used 
as the A battery, it is advisable to use a 
potentiometer of from 40o to boo ohms, as one 
having less resistance than this will cause 
the battery to deteriorate in a short time due 
to the quite considerable current that will 
flow through a low- resistance potentiometer. 

THE B- BATTERY CONTROL 

THE most sensitive detector tubes now on 
the market are the ones containing a small 

amount of gas, such as the UV -20o. When 
the filament liberates electrons, as described 
under the heading of Variable Grid Leak, it 
sends them forth at a certain velocity and 
unless attracted to the plate by the charge on 
it maintained by the B battery they will fall 
back upon the filament. As the plate poten- 
tial is increased, the electrons are attracted to 
it at a speed corresponding to the increase in 
plate voltage, and at a critical point the atoms 
of gas, which are in the way of the electrons, 

loose one of the electrons of which they 
are composed, and then become positive 
electrical charges and are . termed ions. 
Due to their larger size they offer a much 
lower resistance path for the B- battery 
currents, and if too many become ionized 
the current will become so large that the 
grid will be unable to control it and the 
tube will block which can usually be de- 
tected by the blue glow around the plate. 

It is therefore necessary to accurately 
control the plate voltage just below the 
point of excessive ionization, where the 
signal intensity is high. The two methods. 
for doing this are shown in Fig. 7, where 
A is the potentiometer across the A bat- 
tery. The middle movable arm connects . 

with the negative terminal of the B bat-. 
tery. When the arm is moved toward' 
the positive terminal of the A battery. 
(I), the 222 volts of the B battery are 
placed in series with the cells of the A. 
battery; if this is of the six -volt storage - 
battery type, when the lever has reached'. 
(I) the total B- battery voltage will be 6 
+222 volts or 282 volts. For values lower 
than 222 volts a tapped B battery must 

be used, and the plate connected to the lowest 
tap. Then the range will be from 162 to 222 
volts. 

The second method is to insert a variabe' 
resistance directly in series with the B battery: , 

having a range of from 20 to 15,000 ohms, the 
voltage can then be varied from about 8 to 282 
volts and a tapped B battery will not be re-- 
quired. This is shown at Fig. 7B with a con- 
denser of .00 I mfd. capacity shunted across it 
for bypassing the radio -frequency currents. 

THE RADIO- FREQUENCY AMPLIFIER 

THE radio -frequency amplifier may be 
coupled by high resistances instead of the 

more usual transformers. Resistances, when 
used in this manner give very good quiet am- 
plifications on wavelengths above I,000 me- 
ters, but below this wavelength the amplifica- 
tion falls off and at the broadcasting wave 
frequencies it operates very poorly. 

THE AUDIO -FREQUENCY AMPLIFIER 

AMORE successful use for the variablkohig 
resistance is in the audio-frequency, am- 

plifier circuit, where it has the advantage over 
transformer -coupling because it amplifies all 
of the audible frequencies with the same de- 
gree of amplification, and when the tubes are 
worked at their proper point on the character- 
istic curve, the amplification will be free from: 
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FIG. 8 

all distortion. The amplification per stage 
will not be so great as when transformer 
coupling is used, but this may be compensated 
for by the advantage in being able to use 
three or four stages of amplification without 
howling. 

Fig. 8 shows a three -stage resistance -coupled 
audio -frequency amplifier. The coupling 
resistances are variable high resistances 
having a range of from 10,000 to I oo,000 
ohms, the fixed grid leaks, R2, about 2 

megohms, depending upon the tubes used 
and the audio -frequency bypass conden- 
sers, C, should have a capacity of .oi mfd. 

In operation the resistances RI are ad- 
justed until they match the tube im- 
pedance, or when the greatest amount of 
volume is obtained. The plate voltage 
should vary from 90 to I5o volts, and 
it may be necessary to insert a C battery in 
each stage. 

shunt the last stage of the amplifier 
input with a variable high resistance 
having a range from too,000 ohms to 
2 megohms. The proper connection is 
shown in Fig. 9, and for convenience of 
adjustment a variable grid leak with 
such a range is mounted on the panel 
with the rest of the controls. 

Many amplifiers where the trans- 
formers are close together and the grid 

and plate connections parallel, with improper 
plate voltage or grid bias, will under most con- 
ditions emit an audio -frequency whistle which 
becomes quite annoying. Rather than recon- 
structing the amplifier which, in most cases is 
quite impossible, a variable high resistance is 
used as shown in Fig. 9; if the whistle still con- 

FIRST STAGE "A' SECOND STAGE 

AUDIO -FREQUENCY FILTER AND TONE MODIFIER 

THE amplification ratio of the average 
two -stage audio -frequency amplifier using 

transformers, is about 1400 to I. It is there- 
fore to be expected that any local noise, such 
as that caused by a discharged A or B battery, 
or mechanical vibration of the receiving set, 
will be amplified to this high value and is 
sometimes mistaken for static. 

If after disconnecting the antenna and 
ground the noise continues, one can be certain 
that the trouble is local. New batteries with 
the proper protection of the set from mechan- 
ical vibration would be the remedy. 

Another simple method of reducing un- 
necessary noise in the audio amplifier is to 

FIG. 9 

tinues, another variable high resistance across 
the first transformer input, as shown at A, Fig. 
9, when properly adjusted will in most cases 
absorb all audio -frequency oscillations. 

Another use for the variable high resistance 
in the amplifier is to prevent distortion. Since 
many broadcasting stations now are using high 
power, there is a tendency for amplifiers to 
become overloaded. A vacuum tube will 
amplify a certain amount of energy and if this 
amount is exceeded distortion occurs. This 
could be prevented by decreasing the plate 
voltage or filament current, but this would 
mean retuning the whole circuit. A more 
practical method is to use a variable high re- 
sistance as described above, for by its use the 
proper amount of energy passing into the 
tube may be regulated thereby giving clear 
undistorted amplification. 
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Avoiding the Squeal in Your 
Regenerative Set 

Simple Instructions on How to Tune Your Receiver so That It 
Will Not Radiate -Some Golden Rules for the Broadcast Listener 

BY A. K. PHILLIPI 
Westinghouse Electric and Manufacturing Company 

T 
HE opportunity afforded the public 
to -day to listen to good concerts and 
speeches by men prominent in all 
branches of science and industry 

without having to leave their own homes 
was, a few years ago, unthought of. But 
how many of you listening -in are sure that 
your listening -in is not preventing some other 
person from enjoying 
some radio program? 
By this 1 do not mean 
that you should lend 
them your receiving 
set, but that you, by 
the improper manip- 
ulation of your set, 
are causing a disturb- 
ance in the air that 
interferes with your 
neighbors' proper re- 
ception of the pro- 
gram. 

How many of you, 
never having driven 
an automobile, would 
go to a dealer and buy 
a car,. get in, and 
drive away, without 
first being instructed 
in driving and hand- 
ling the car? Such a 
person would be considered 
and would soon be arrested. 

While a person operating a radio set who 
does not know just what he is doing with it can 
not endanger the lives or property of others, 
yet he can cause much annoyance and greatly 
mar the pleasure of others. The majority of 
people are good sports and playthegame fairly. 
Those who do cause these radio disturbances 
are usually those who are unfamiliar with the 
operation of their receiving units. 

When a receiving set of standard make is 
bought, an instruction book which tells how 

to operate the unit is generally included with 
the equipment. A careful study of this book 
will give the purchaser a fair idea of what to 
do and how to do it, in order to get the best 
results as well as to cause the least interference 
possible while tuning-in the desired station. 

1 t is impossible for all of us to be electrical 
engineers or radio electricians. Neither can we 

all be automotive en- 
gineers or auto me- 
chanics yet thousands 
of people drive their 
own cars in such a 
way that they bother 
no one. 

Radio listeners are 
not all good sports, 
but the majority of 
them are, and the 
reason they so often 
cause disturbances in 
the air is because 
they are not gener- 
ally aware that they 
do so. It is my 
purpose to point 
out some of the 
things to do and 
what not to do when 
tuning -in, so as to 
prevent disturbances 

by other listeners. 

The Wail of a Lost Soul 

Need not be heard from hosts of single -cir- 
cuit regenerative sets if they are intelligently 
operated. If the user keeps his detector tube 
adjusted just below the point of oscillation 
during reception, no wails, squeals, howls, or 
other sounds not of this earth will be pro- 
duced such as to drive even the listening min- 
ister next door to unbecoming profanity. It 
is easily possible for the average listener -in, 
even though he be untutored in the occult 
ways of radio, to use his single- circuit regen- 
erator in a most harmless and neighborly 
fashion. The time is not far distant when 
single- circuit regenerative sets will have dis- 
appeared from the radio horizon, but as long 
as they are in use, their users ought to know 
how best to operate them so the sets will do 
as little harm as possible. -THE EDITOR. 

a public nuisance which can be heard 

HOW TO TUNE -IN- MORALLY 

F1 RST of all, the radio set should be of a 
good design. Secondly, it should be 

connected, up properly. We now turn on the 
filaments of the tubes to their proper brilliancy 
which varies with the different types of tubes 
used. With the tickler or amplification dial 
or pointer turned to zero, we next move the 
tuning dial or dials slowly from left to right 
listening for signals. I f no signal is heard, the 
tickler or amplification dial should beadvanced 

www.americanradiohistory.com

www.americanradiohistory.com


Avoiding the Squeal in Your Regenerative Set 107 

slightly from the zero position on the dial, and 
again the tuner dials should be turned slowly 
over their range. Should a signal be heard but 
faintly, the tickler should be advanced as far 
as possible without causing a hissing sound, 
which indicates that the tube has passed the 
point of greatest regeneration and is oscillating. 
These oscillations produce the same effect as 
another transmitting station sending out sig- 
nals. They are heard by other receiving sets 
and are known as "birdies." The tickler should 
be turned back until the signal is cleared up or 
even a little past that point, for a too strong 
signal may cause the detector tube to break 
over and oscillate again. 

The best way to make sure your detector 
tube is not disturbing others is to plot a tickler 
diagram. This is done as follows: after the 
tubes are lighted to the proper brilliancy, the 
tuner is placed at zero and the tickler is ad- 
vanced until a click is heard. At this point 
the tube starts to oscillate. Then mark down 
the readings in two columns, one marked tick- 
ler and the other, tuner. Next the tuner is ad- 
vanced one large division, and again the tickler 
is advanced until the click is heard, and these 
readings should be taken. This procedure is 
carried out over the entire tuner scale, and it 
can readily be seen that, with the use of this 
set of readings, one will be able to set the 
tickler or amplification pointer to a division 
just below the oscillating point. 

Now it is possible that the click or breaking 
point of the tube may not be heard by merely 
turning the tickler. If so, the operator should 
tap the antenna post with his finger, and, when 
the tube is not oscillating, he will hear only a 
single click. As soon as the tube starts to 
oscillate, the operator will get a click when he 
touches the antenna post, and another click 
when he takes his finger from the post, or in 

other words a double click. Now it is not 
advisable to do this during the program period 
but the experiment should be tried during the 
day when there is least chance of disturbing 
others. 

The ideal regenerative receiver and antenna 
will have what is termed a flat tickler curve. 
By this we mean that it will be possible to put 
the tickler at a certain point and turn the 
tuner any place and be at maximum regenera- 
tion without causing oscillation. If the set 
has this characteristic, much less trouble 
tuning -in stations without annoying others 
will be experienced. 

YOU DON'T HAVE TO DISTURB THE NEIGHBORS 

T HE reception of signals at "zero beat " 
causes more interference than any other 

method of tuning and should be discouraged. 
The results obtained are not at all satisfactory 
unless one juggles the vernier or tickler dial. 
Each movement of either dial causes the de- 
tector tube to transmit weird signals and those 
in turn are heard by all local listeners. Again 
the varying strength of signals may cause the 
detector tube to flop in oscillation from one 
side or the other and ruins the program not 
only of others near by, who may be listening, 
but of the person tuning the set as well. The 
crystal type of radio receiver, as well as those 
having one or more stages of radio -frequency 
amplification, cause no disturbance of this 
kind. 

Let me say that it is possible, with the co- 
operation of all radio listeners, to clear the air 
of "birdies," or the "wail of lost souls," if 
each and every one of us will take precaution 
to see that our detector tubes are not os- 
cillating. To do so demands that we all 

to the best of our ability observe the golden 
rule. 

A GOOD SINGLE DIAL REFLEX 

LIVE manufacturers and dealers in all parts of the country have 
realized the sales possibilities of RADIO BROADCAST'S 

Knock -Out Series. They know we have built up tremendous 
demand for non -radiating receivers of above average quality. 
They know that there is a ready market for any receiver we rec- 
ommend to our readers and some of them have been working night 
and day to produce improvements for us. One such receiver will 
be described in our December number by Mr. John Clyde David- 
son who is Consulting Engineer for a number of Radio manu- 
facturing companies. 
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QUERIES ANSWERED 
How CAN I BUILD A CRYSTAL RECEIVER? . . 

WILL You EXPLAIN THE CORRECT USE OF SOLDER ?. . . 

How MAY ADDITIONAL BY -PASS CONDENSERS BE USED IN THE ROBERTS 
CIRCUIT? . . . 

WILL You PUBLISH THE FORMULA FOR CONVERTING WAVELENGTHS IN 
METERS, INTO KILOCYCLES, AND VICE VERSA? . . . . . . . 

WHAT STATIONS MAY BE DEPENDED UPON AS AN AID IN C,ALIBRATING 
RECEIVERS AND WAVEMETERS? . . . . . . . . . . . . 

THE CONSTRUCTION OF A CRYSTAL RECEIVER 

IN THIS day of "supers," neutrodynes and re- 
flexes, we still receive inquiries for construction 
data for the simple crystal receiver. And rightly 

so, for this marks the inclusion of another fan within 
the ranks of radio. 

One of the most simple receivers consists of an 
antenna, ground, tapped inductance coil, crystal, 
fixed condenser, variable condenser, and phones. 

ANTENNA 

.00 s'mfd 

0 
CRYSTAL 

I DETECTOR 

TUNING 
COIL 

GROUND 
FIG. I 

PHONES 

This set will not operate a loud speaker. See Fig. i. 
The coil is wound as follows: On a tube 32 inches 

in diameter and 6 inches long, wind 120 turns of 
No. 20 DCC wire tapped every ten turns. This is 
the only part that has to be home -made. A crystal 
detector could easily be made, but at the prevailing 
prices it is cheaper and more convenient to buy one. 

The parts may be mounted upon a panel or upon 
a flat board. Use bus bar wire for connecting and 
solder all joints. The several diagrams and sketches 
show the details of construction. See Fig. 2. 

Roughly, this receiver will not have a range to ex- 
ceed 25 miles and is primarily intended for use in a 
large city boasting several local broadcasting stations. 

To operate this crystal receiver, connect the an- 
tenna, ground and phones to their respective binding 
posts and set the tap switch upon one of the taps, 
then, slowly rotating the condenser dial, adjust the 

T. S. L., Flushing, L. I., N. Y. 
C. P., Philadelphia, Pa. 

M. C. G., London, England 

A. L. L., Birmingham, Ala. 

Wm. T. M., Brooklyn, N. Y. 

point of the detector catwhisker upon the crystal 
until a sensitive spot is found. To select a station 
having a different wavelength, it is only necessary 
to readjust the tap switch and condenser setting. 
With a little practise the operation of this receiver 
is easily mastered. 

SOLDER -AND HOW TO USE IT 

IN PRACTICALLY every receiver made, solder 
is used to insure a permanent and electrically 
perfect connection between wires. Soldering, 

by the way, may be considered a form of brazing. 
The forms of flux that are used to clean and prepare 
the wires for joining are deserving of more thought 
than the constructor sometimes gives. 

For radio use, the best solder is "half and half," 
that is, half tin and half lead. In bar form it is 
unwieldy. In strip form, solder is most easy-to use. 

Hard solder, having an unequal proportion of lead 
and tin, is quite difficult to use. A great amount of 
steady heat must be used to insure a perfect joint. 
In radio wiring where a small iron is generally used 
it is hard to get steady heat because an iron of this 
size loses its heat very rapidly. 

Good soldering cannot be done unless the soldering 
iron is clean. Often, when the iron is left in the 
flame too long, it becomes red hot. When it cools 
it is covered with a black oxide coating. To remove 
this coating and clean the iron, place it in a vise and 
file it until it is bright, then wipe it upon a chunk of 
sal ammoniac. This restores the iron to its original 
brightness. Apply solder to the tip until it is 
entirely covered. The iron is then ready to use. 

Do not put the tip of the iron in the flame as this 
will burn the part which does all the work. The 
rear part of the iron should be placed in the flame 
and since it is larger, it will retain the heat longer. 

There are three classes of soldering fluxes: dry, 
paste, and fluid. Powdered resin may be mentioned 
under the first class, but is not especially good, for 
the resulting joints are caked, dirty, and imperfect. 

Paste fluxes are good when used intelligently. 
Very little flux is necessary for a good connection. 
Flux is a cleaning agent and when a heated iron is 
brought near, the flux melts and flows over the 
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MAGNAVOX 
Receiving Sets which establish an authori- 
tative standard of excellence for the daily 

enjoyment of radio. 

ONG identified with the most efficient 
radio reproducing and amplifying equip- 

ment, Magnavox has developed its new 
Receiving Sets under conditions insuring 
superior design, precision of manufacture, 
and a gratifyingly low cost. 

Exacting tests prove that the Magnavox Re- 
ceiver is not only the simplest to operate but 
one whose daily performance will satisfy. the 
most discriminating. 

Magnavox Radio Receivers, Vacuum Tubes, Repro- 
ducers, Power Amplifiers, and Combination Sets are 

sold by reliable dealers everywhere. 

yV GWAIVO 
Patented in 
U. S. A. and 

foreign countries 

Receiving Set 
TRF -5 

A 5 -tube tuned radio fre- 
quency receiver encased 
in handsomely carved 
cabinet, as illustrated 

$125.00 

Reproducer 
M4 

A highly desirable acces- 
sory for TRF -5, as illus- 
trated . . . $25.00 

Receiving Set 
TRF -50 

Same as TRF -5 but larger 
cabinetwith carved doors 
and built -in Reproducer 

$150.00 

THE MAGNAVOX COMPANY, Oakland, California 
New York: 350 West 31st Street San Francisco: 274 Brannan Street 

Canadian :Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg 

11R 

n?`"'°',. 

* Tested and approved by RADIO BROADCAST * 
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IL CONSTRUCTION 

FIG. 2 

metal and other parts. When too much is used it 
veritably flows all over the parts and in some cases, 
when one is soldering switch taps, this spreading 
solder and flux forms a leak between adjacent taps 
great enough to impair the efficiency of the receiver. 

Liquid flux is also generally used with success 
when not too much is applied to the joint. When 
used in profusion it boils and spatters over adjacent 
parts causing current leaks, etc. 

The most common form of liquid flux may be pre- 
pared by "killing" muriatic acid. This "killing" 
process is accomplished by immersing slices of zinc 
in the muriatic acid and letting it remain until all 
the bubbles due to the chemical action have dis- 
appeared. 

Another liquid solution that has proved worthy 
may be prepared by mixing a quantity of powdered 
resin in alcohol to a consistency resembling molasses. 

Some of our readers have had difficulty in solder- 
ing wire having an enamel insulation. It seems that 
the trouble has been caused by some of the enamel 
remaining upon the wire and preventing a perfect 
connection. 

One of the easiest ways to remove the enamel 
from wire is as follows: Fill a thimble with alcohol. 
Heat the tip of the wire to be cleaned in a flame until 
it is cherry red, then quickly plunge it into the al- 
cohol and remove. Result -a clean wire easily 
soldered. 

KILOCYCLE -METER CONVERSION TABLE 

THE Department of Commerce specifies radio 
station assignments in both kilocycles and 
meters. The tendency of radio engineering 

practice is to use and express frequency in kilo- 
cycles rather than wavelength in meters. " Kilo" 
means a thousand, and "cycle" means one complete 
alternation. The number of kilocycles indicates the 

FIXED COND..002. 

WIRING DIAGRAM 

MOVABLE ARM AND SUPPORT 

i 
CRYSTAL HOLDER 

pi I..9 

A HOME -MADE CRYSTAL STAND 

number of thousands of times that the rapidly alter- 
nating current in the antenna repeats its flow in 
either direction in one second. The smaller the 
wavelength in meters, the larger is the frequency in 
kilocycles. The numerical relation between the two 
is very simple. For approximate calculation, to ob- 
tain kilocycles, divide 300,000 by the number of 
meters; to obtain meters divide 300,000 by the 
number of kilocycles. For example, too meters 
equals approximately 3000 kilocycles, 300 m equals 
Imo kc, t,000 m equals 300 kc, 3,000 m equals too kc. 

For highly accurate conversion the factor 299,82o 
should be used instead of 300,000. The Department 
of Commerce has prepared a table, which may be 
obtained upon application. The table is based on 
the factor 299,820, and gives values for every to 
kilocycles or meters. -It should be particularly noticed 
that the table is entirely reversible; that is, for exam- 
ple, 5o kilocycles is 5996 meters, and also 5o meters 
is 5996 kilocycles. The range of the table is easily 
extended by shifting the decimal point; for example, 
one can not find 223 in the first column, but its 
equivalent is obtained by finding later in the table 
that 223o kilocycles or meters is equivalent to 134.4 
meters or kilocycles, from which 223 kilocycles or 
meters is equivalent to 1344 méters or kilocycles. 
Briefly, the formula for computing kilocycles and 
wavelength is as follows: - 

For finding the wavelengh, when the number of 

kilocycles is given X= 
KC 

For finding the number of kilocycles when the 

wavelength is given KC=Tk 

KC = Kilocycles 
X= Wavelength in meters 
v = Velocity of electromagnetic waves (300,000 or, 

to be exact, 299,820) 
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SU ER HETERODYN E 

Send for 32 -page il- 
lustrated book, giving 
latest authentic infor- 
mation on drilling, wir- 
ing, assembling, and 
tuning the Model L -2 
Ultradyne Receiver. 

50c 

MODEL L-2 

"Modulation Reqeneration 
THE new Ultradyne, Model L -2 surpasses all conceptions of sensitivity and 

selectivity- represents the peak of Super- Heterodyne engineering skill. 
To the "Modulation System" which has previously made the Ultradyne 

famous, regeneration is added in Model L -2. The result is ultra -sensitivity, 
never before thought possible. The regeneration of infinitely weak signals 
produces tremendous amplification. 

Selectivity is so high and amplification so strong that distant stations 
can be tuned in through local stations and put on the loud speaker. 

This use of regeneration is the latest development of R. E. Lacault, A.M. 
I.R.E., Consulting Engineer of this Company, and formerly Radio Research 
Engineer with the French Signal Corps Laboratories, since his perfection of 
the "Modulation System" which is used exclusively in the Ultradyne Receiver. 

The Model L -2 Ultradyne compels so complete a revolution in all pre- 
vious ideas of Super- Heterodyne performance, that you can only comprehend 
its unusual selectivity, sensitivity, volume and range by operating this won- 
derful receiver. 

Write for descriptive circular 

PHENIX RADIO CORPORATION 
5 -7 Beekman Street NEW YORK 

i 

Ultradyne Kit 
Consists of one low loss Tuning Coil, one low loss Oscillator Coil, one 

special low loss Coupler, one type "A" Ultraformer, three type "B" 
Ultraformers, four matched fixed Condensers. 

The Ultraformers are new improved long wave radio -frequency trans- 
formers, especially designed by R. E. Lacault, Consulting Engineer of 
this Company and inventor of the Ultradyne. 

To protect the public, Mr. Lacault's personal monogram seal 
(R.E.L.) is placed on álf genuine Ultraformers. 

Ultraformers are guaranteed so long as this seal remains unbroken. 

i 

$30 

* 'Tested and approved by RADIO BROADCAST * 
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1 BY -PASS CONDENSER FOR THE ROBERTS RECEIVER 

ADISTINCT addition and improvement to 
the Roberts circuit has been made by the 
placing of a .00025 mfd. condenser across the 

secondary of the reflex audio transformer and the 
C battery. With this arrangement, a by -pass is 
provided for the radio- frequency currents and, it is 
roughly estimated, the efficiency of the receiver 
has been improved by as much as 6o per cent. 
"Che value of condenser given here will undoubtedly 
vary with the type of transformer used, etc., so it is 
well to experiment with several values to select the 
one being found most successful. Fig. 3 shows dia- 
grammatically, the position of this condenser in the 
"first tube" circuit. 

RADIO FREQUENCY 
BY -PASS COND.} 
.00025 mfd. 

FIG. 3 

STANDARD FREQUENCY STATIONS 

AS A result of measurements by the Bureau 
of Standards upon the transmitted waves of 
a limited number of radio transmitting 

stations, data is given in each month's Radio 
Service Bulletin on such of these stations as have been 
found to maintain a sufficiently constant frequency 
to be useful as frequency standards. There may be 
many other stations maintaining their frequency 
just as constant as these, but these are the only ones 
which reached the degree of constancy shown 
among the stations upon whose frequencies meas- 
urements were made in the Bureau's laboratory. 
There is, of course, no guaranty that the stations 
named below will maintain the constancy shown. 
As a means of maintaining constant frequency, the 
highpower low -frequency alternator stations listed 
below have speed regulators. Most of the broad- 
casting stations listed use frequency indicators (one - 
point wavemeters) and maintain a maximum de- 
flection of the instrument on the frequency indicator 
throughout the transmission. These broadcasting 
stations, with rare exceptions, vary not more than 
2 kilocycles from the assigned frequency. The trans- 
mitted frequencies from these stations can be util- 
ized for standardizing wavemeters and other ap- 
paratus by the procedure given in Bureau of Stan- 
dards Letter Circular No. 92, " Radio signals of 
standard frequencies and their utilization." A 
copy of that letter circular can be obtained by 
a person having actual use for it, upon applica- 
tion to the Bureau of Standards, Washington, 
D. C. 

Station Owner Location 
Assigned 
frequency 

(kilo- 
cycles) 

Period 
covered 

by 
measure- 

ments, 
months. 

No. 
of 

times 
meas- 
ured. 

Average 
devia- 
tion 

from 
assigned 

fre- 
quency. 

Greatest 
devia- 
tion 

from 
assigned 

frequency 
since 

July 15, 
1924 

Per cent. Per cent. 
NSS U. S. Navy Annapolis, Md. 17.50 I2 86 0.2 0.I 
WGG Radio Corp. of 

America. 
Fuckerton No. I, 

N. J. 18.85 I 2 102 0.2 O. I 

W11 

ws0 

Radio Corp. of 
America. 

Radio Corp. of 

New Brunswick, 
N.J. 22.04 I I 85 0.2 O.I 

America. Marion, Mass. 25.80 12 90 0.3 
ww3 Detroit News. Detroit, Mich. 580 12 41 0.1 
WCAP Chesapeake & 

Potomac Tel. Co. Washington, D. C. 640 I I 58 0. I 0.0 
WRC Radio Corp. of 

America. Washington, D. C. 640 8 40 0.I 
WSB Atlanta Jnl. Atlanta, Ga. 700 I I 52 0. I 

WGY General Elec. Co. Schenectady, N. Y. 790 14 89 0.2 
WBZ Westinghouse Elec. 

& Mfg. Co. Springfield, Mass. 8go 4 9 0.0 
KDKA Westinghouse Elec. 

& Mfg. Co. E. Pittsburgh, Pa. 920 II I16 0.1 0.I 
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EVEREADY RADIO BATTERIES FOR EVERY RADIO USE 
Each one supremely economical and efficient for the use for 
which it is designed -each one made under the supervision 
of the world's greatest electro- chemical battery laboratory 

Eveready "B" Batteries 
THERE are Eveready Bat- 
teries for portable sets where 
small size and light weight are 
more important than long life. 
There are Eveready medium 
size batteries that come be- 
tween the small and the 
large sizes. There are Ever - 
eady large size "B" Batteries 
that afford maximum economy 
and reliability of service when 
used with average one, two, 
three or four tube sets. And 
now there is a newer Ever - 
eady heavy duty, extra large 
size "B" Battery that gives 
similar economy to owners of 
multi -tube heavy drain receiv- 

BUY 

ing sets and power amplifiers. 

For maximum "B" Battery 
economy, buy Evereadys, 
choosing the large sizes (Nos. 
766, 767, 772) for average 
home sets, and the heavy duty, 
extra large (No. 770) for 
multi -tube heavy drain receiv- 
ing sets and power amplifiers. 
For portable sets choose the 
Eveready No. 764 medium 
size, unless space is very lim- 
ited, in which case choose the 
Eveready No. 763 small size 
"B" Battery. 

Eveready "C" Battery 
Eveready makes a long -lasting 
"C" Battery with terminals 

at 172, 3 and 4/ volts. May 
also be used as an "A" Battery 
in portable sets. 

Eveready "A" Batteries 
Eveready offers you "A" Bat- 
teries for all tubes, both stor- 
age and dry cell. For storage 
battery tubes, use the Ever - 
eady Storage "A." For dry 
cell tubes, use the Eveready 
Dry Cell Radio "A" Battery, 
especially built for radio use. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., lac. 
Headquarters for 

Radio Battery Information 
New York San Francisco 
Canadian National Carbon Co., Limited, 

Toronto, Ontario 

THEM FROM YOUR DEALER 

* Tested and approved by RADIO BROADCAST 
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New Equipment 

THE FRANCE SUPER-CHARGER 
A multi -duty charger for both A and B batteries. A 
distinctive feature is its ability to charge up to 120 
volts of storage B batteries in series. Rectification 
is by means of an improved vibrating unit with a 
positive action which eliminates sticking and burning 
of the contacts. Made by The France Manufactur- 
ing Company, Berea Road and W. io4th St., Cleve- 

land, Ohio 

MIDGET BATTERY 
SWITCH 

A very compact and 
useful unit for the 
radio set. The con- 
tact springs are of 
hard rolled bronze 
and are insulated 
from the metal frame. 
Only one hole is 
necessary for panel mounting. Made by The Yaxley 

Mfg. Co., 217 North Desplaines St., Chicago, Ill. 

46.;F:,; <;::;Md 

V E STA B 

BATTERY 
A B storage 
battery for 
radio use of 
sturdy con- 
struction. The 
elements are 
enclosed in 
heavy glass 
jars of ample size allowing room for plenty of electro- 
lyte. The wiring is so arranged that they can readily 
be charged in multiples of 12, 24 or 48 volts. Made 
by the Vesta Battery Corporation, Chicago, Illinois 

11111511! 

AMERICAN BRAND CONDENSER 
A low loss condenser of good mechanical design and 
workmanship. It is made from a heavy stock of 
brass and the plates are spaced very evenly. It has 
a worm drive vernier with a ratio of ioo to which 
insures accurate tuning. Made by the American 
Brand Corporation, 8 West Park St., Newark, N. J. 

THE BRANDOLA 
A six -tube, one dial receiver which gives very satisfactory results. Its simplicity of control is noted in that 
you have only one tuning dial to operate. Resistance -coupled amplification insures good tone quality. 

Made by The J. F. Brandeis Corp., 36 Oxford St., Newark, N. J. 
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* The F1 A Neutrola Grand 
new beauty, new perfretion in Psadio 

An EXQUISITE instrument. 
Encased in beautifully finished 
genuine mahogany. A gem of 
the cabinet designer's art. A 
piece of furniture that will 
adorn any home. 

Here in this new FADA Neu - 
trodyne is a real achievement 
in receiving beyond anything 
you ever heard. Wonderful 
naturalness of tone. The high 
C of the coloratura soprano 
and the lowest bass of the hu- 
man voice are reproduced pre- 
cisely as sung. In selectivity 
the FADA Neutrola is remark- 
able. 

FADA Neutro Junior 
No. 195 

Three -tube Neutrodyne. A 
wonderful performer. Price 
(less tubes, batteries, etc.) $75. 

FADA Neutrola 
Grand 

The de luxe five -tube FADA 
Neutrodyne, with self -con- 
tained loud speaker. Re- 
ceiver and cabinet in genuine 
mahogany, artistically dec- 
orated with wooden inlay. 
Ample space for all batteries 
and charger. Drop desk 
lid that hides receiver when 
not in use. Price, exclusive 
of tubes and batteries, $295. 

Ease and simplicity of tuning 
make it the ideal receiver for 
all the family. 

LICENSED BY HC. 

MA 
t S' 

G CpNCFNT GAD 7 NUtPC.t 
a P 

á 

EOx9PYN(! p s NCSs4500e 4ry /97, 
aC a 

H,.11,i DAM1OGHAC 
TAPCPONnDNC. 

N/897=B 

The FADA Neutrola Grand is 
the finest of the complete line 
of FADA Neutrodynes, which 
includes a model to suit every 
taste, every radio requirement, 
every pocketbook. Three, four 
and five tube FADA Neutro- 
dyne receivers in plain or de 
luxe cabinets are now available 
at your dealer's. See them to- 
day and make your selection. 
You will never regret buying a 
FADA. 
You have a range from $75 to 
$295 from which to select -six 
models, each extraordinary in 
results; each a remarkable 
value. 

F. A. D. ANDREA, Inc. 
1581 Jerome Avenue, New York 

* Tested and approved by RADIO BROADCAST 

FADA Neutroceiver 
No. 175 -A 

Mahogany cabinet. Inclined 
panel and roomy battery shelf. 
5 tubes. Price ,less tubes, 
batteries, etc.) $i6o. 
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I16 /[rnong Our 1-uthors 
MARK SULLIVAN is a Washington cor- 

respondent for the New York Herald - 
Tribune and contributor of regular articles to 
the World's Work. His political pronounce- 
ments are read nationally with much interest 
because they are readable and authoritative. 

I ULIAN KAY is an old -time Middle West 
amateur who played with radio as soon as 
was able to climb his grandfather's barn. 

He has been a 
ship operator 
for the Mar- 
coni Com- 
pany, Kil - 
bourne and 
Clark, the 
Radio Cor- 
poration, and 
the Shipping 
Board. Dur- 
ing this "brass 
pounding" ca- 
reer he re- 
ceived three 
sos calls. 

he 

HANSCOM, JR. 
ALLAN T. 

HANS- 
COM, in addi- 

tion to being a graduate electrical engineer and 
radio merchandiser, is president of the Chamber 
of Commerce at Woonsocket, Rhode Island. 
He writes that he is a good Kiwanis member, 
a rather inferior tennis player, and as the 
final thrust, that he hopes to help elect Cool- 
idge if he lives through the world's series. 
The photograph shows Hanscom, Jr., in a 
home made automobile. 

'RED JAMES 
man whose 

typewriter and 
home are now in 
Ottawa. He was 
an infantry 
officer in the 
Canadian forces 
overseas and 
after being 
wounded, w a s 
sent back to 
France as official 
Canadian war 
correspondent. 
His despatches 

is a Canadian newspaper 

FRED JAMES 

ERLE H. SMITH 

RADIO came hard in 
Sacramento and San 

ing days of the wars" 
writes Erle H. Smith, 
from the office of the 
Kansas City Journal - 
Post where he is now 
features editor. Al- 
though he is pretty 
busy during the day, 
he finds time at night, 
he says, to listen to 
good radio entertain- 
ment from San Juan 
to Los Angeles on his 

were later pub- 
lished in boo k 
form by theCana- 
dian Government 
under th.e title 
Canada's Tri- 
umph. Mr. James 
admits that he 
combines an ama- 
teur interest in 
radio with his 
writing. Well, it 
can be done. 

the flying days at 
Diego in the train- 

T. O. SHEARMAN 

five -tube receiver. 

THOMAS O. SHEARMAN is a consulting 
radio engineer for various radio firms. 

Just now he is working on the manufacture 
of a new resistance unit. In the past he has 

done testing 
and experimental 
work for the 
Western Electric 
Company, the 
Lowenstein Ra- 
dio Company, 
and the Electrose 
Insulator Com- 
pany. He makes 
his home at Kew 
Gardens, Long 
Island. A. K. PHILLIPI 

A. 
K. PH I LLI PI is now an engineer 
with the Westinghouse Company. For g 

a span of four years he served as an appren- 
tice machinist in the Navy. And when 
the Pittsburgh fogs cloud things up a bit, he 
writes that he finds time to rough it in the 
wilder or more wooded sections of Pennsyl- 
vania. 
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Philco Type 248 DX Battery for "B" 
Circuit (48volts).Price -with de luxe 
mahogany -finished case and cover -$20.00. With handsome mahog- 
anized case withoutcover -516.50. 

"B" Battery 
Charging Panel 

$2.75 

Easy to operate as 
the Philco in your car! 

N°w you can use and recharge radio storage 
batteries merely by inserting plugs and 

throwing switches. Connect the batteries up once 
for all. Thereafter, no changing of wires. No 
moving batteries. 

Look at the diagram above. To charge a Philco Radio 
"A" Battery, simply disconnect Plug (1) and insert in re- 
ceptacle (4) of the Philco NOISELESS Charger. Easy - 
safe -100 per cent convenient. Plugs and receptacles come 
with every Philco Charger. 

Charging a Philco "B" Battery is equally simple. Insert 
plug (2) in charger receptacle (4) -throw switches on "B" 
Charging Panel (5). A child can do it. 

Positive and negative prongs are of different size, and 
can be inserted only the right way. Also the "B" plug (2) 
won't fit the "A" receptacle (3). You can't burn out tubes: 

For good radio reception, you must have strong, uniform, 
non -rippling current, without burn, roar or buzz. Philco 
Rechargeable Batteries deliver this. Assembled in acid - 
tight, spill -proof glass cases with the built -in Philco Charge 
Indicator that tells you always how much charge is in the 
Battery, or in mahogany -finish wood cases on which you 
can permanently mount a Filler Cap Charge Tester. No 
old- fashioned hydrometers needed with Philco Batteries. 

Give your radio the benefit of these remarkable batteries. 
Give yourself the benefit of their safety, economy and con- 
venience. See your nearest Philco Service Station, Radio 
or Music Dealer -or fill out the coupon below and mail to us. 

The Philadelphia Storage Battery Company 
Philadelphia 

Type UD86 "A" Flattery 
for standazd 6 -volt tubt,. 
Built -in Charge Indicator 
(Glass Case) Price -$16. 

Type ÚD44 "A" Battery 
for low -voltage tubes. 
Built -in Charge Indicator 
(Glass Case) Price -$8. 

Type RW "A" Battery for standard 
6 -v.olt tubes(Mahogany -finish Case) 
Price- $14.50 to $37.50. With 
Philco Charge Tester, $1.00 extra. 

Philco Noisele =s Charger for 
Philo > Type UD44 and any re- 
chargeable "B" Battery. No 
odor -no noise. Price - $9.75. 

-1111111r 

nMYaahHC ßaDEo 
BATTERIES 

Philadelphia Storage Battery Co. 

J Ontario & C Sts., Philadelphia 
SIRS: I am interested in learning more about the 
new Philco Rechargeable Storage Batteries for 
radio. 
Name 
City 
Name of Radio Set 

1 If you are a dealer in radio, please state 

,,- Tested and approved by RADIO BROADCAST 'r 

Radio Wholesalers -Mike 
certain your radio sets give 
satisfactory service by also 
wholesalingPhilco 
Radio Batteries. 
Write for Details. 
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This receiver is built 
for discriminating persons 

They like its ease of operation and its effi- 
ciency. They do not apologize for its appear- 
ance. They know that the Newport Radio 
Receiver combines the five features of radio 
reception: Tone, Quality, Selectivity, Volume, 
Range, and Appearance without sacrificing 
any one of them. 

The Newport Radio Receiver is sturdily constructed of 
the best materials and, with ordinary care, it will give many 
years of satisfactory service. It has been designed by 
competent engineers; it has been subjected to rigorous 
tests; and it has been tested and approved by leading 
authorities in the industry. It operates at less by at least 
30% A and B battery than the average receiver. It will 
not squeal. 

The Newport Radio Receiver is built in cabinets of three 
designs -designs that harmonize with fine appointments - 
designs that delight all lovers of fine furniture. This is 
another of the many reasons why discriminating persons 
are happy owners. 

This model, $250 with loud speaker unit. ($260 West 
of Denver). 

It is built to harmonize with fine ap- 
pointments. 

It combines the four elements of radio 
reception: Quality, Selectivity, Vol- 
ume, Range and Tone. 

It is inexpensive to operate (at least 
30', c less A & B battery than the 
average receiver.) 

It will not squeal. 
It is built to give many years of satis- 

factory service. It carries an unlim- 
ited guarantee for one year. 

It has been designed by competent en- 
gineers. 

It has been approved by leading au- 
thorities in the industry. 

It is a good Receiver built in cabinets 
that delight all lovers of fine furniture. 

It is the receiver you will want in your 
home. 

Please Address: 
R. B. Campbell 

The Newport Is a Good Receiver 
Built in a Piece of Fine Furniture 

wewport içadjo Corp. 

250 ßsí 54t1.2,5treef, 

`Newyork City 

* Tested and approved by RADIO BROADCAST * 
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5 -Tube receiver in beautiful, distinctive 
antique Polychrome carinet,with built - 

in hiÿh grade loud speaker and $165 battery compartments. 

'The eArirtocrat of Radio" 
DIFFERENT FROM ANY SET 

YOU'VE EVER HEARD OR SEEN 

Its accomplishments have heretofore been thought impossi- 
ble. 
The BESTOXE V 6o has been developed with one idea in 
mind -to furnish Radio entertainment without apologies 
or excuses for ordinary radio annoyances. 
No other radio receiver incorporates such volume -dis- 
tance- selectivity. 
Complete absence of whistles -howls and distortions. 
AND- simplicity itself. Nothing complicated in its 
make -up. 
TRULY THE ARISTOCRAT OF RADIO. 

Write for Particulars 
Manufactured and Guaranteed by 

HENRY HYMAN & COMPANY, INC. 
476 Broadway 212 W. Austin Ave., 
NEW YORK CHICAGO / 

Imperial Model 5 -Tube receiver in meal- $115 .` tiful polished mahogany cabinet 

* Tested and approved by RADIO BROADCAST * 
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73e cause 
GREATER Selectivity 
GREATER Distance 
GREATER Simplicity 

AWONDERFUL circuit made greater by epochal 
refinements. The NEW Model B Receiver 

enormously emphasizes the outstanding dominance 
of the EAGLE Balanced Neutrodyne. 

Every Vital Part Manufac- 
tured In the EAGLE Factory 

Every instrument that 
must carry any respon- 
sibility for the efficiency 
of the EAGLE Model 
B Receiver is made in the 
EAGLE factory under 
the supervision of EAGLE 
engineers. 

EAGLE Instruments ONLY 
in EAGLE Receivers 

The vastly improved in- 
struments described in the 
adjoining panel Cannot Be 
Purchased Anywhere At 
Any Price except as incor- 
porated in the New Model 
B EAGLE Receiver. De- 
veloped explicitly for the 
EAGLE Model B. 

Insist Upon These Advantages 
You want the very latest improvements in your 
radio set. Then you want these Advantages -mul- 
tiple switch, ball -bearing die -cast condensers, and 
the recently developed, revolving resistor element 
rheostat. 

Write for literature 
Licensed by Independent Radio Manufacturers, Inc., under 
Hazeltine Patent Nos. 1,450,080, dated March 27, 1923, and 
1,489,228, dated April 1, 1924. Other patents pending. 

EAGLE 
19 Boyden Place 

Ball- Bearing Die -Cast 
Condensers 

An entirely new departure in con- 
densers. Both rotor bearings are 
ball -bearing. Rotor and stator 

plates are die cast integral with their 
support. 

Revolving Resistor Rheostat 
The resistor element, instead of the 
contact, is the operating unit in the 
EAGLE rheostat. 

EAGLE Multiple Switch 
Instead of several jacks, which are 
inherently weak, a smoothly opera- 
ting multiple (filament control) switch 
controls all battery connections. 

RADIO CO. 
Newark, N. J. 

MODEL BS 
A New Eagle Artistic 

Console Cabinet 
Price $100 

An artistic Console cabinet, for the 
EAGLE, in American Walnut or 
Mahogany, with fume -proof com- 
partments for battery and charger. 

* Tested and approved by RADIO BROADCAST * 
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1 ''' 1. i `t ' } Radio as you ou ht to hear it! ought 
I 

ATLAS Radio I, eproduc- 
lion is harmonized Radio Re- 
práduction-a spe ker in har- 
mony vyith you receiving 
conditions. A slight turn of 
the haronizer*giesyou radio 
as ought to hear it-from 
near and distant stations! 
with 3 tubes or -on speech,r 
ong, or instr mental music. 
_ / 

*Patent 
Applied 
for 

Cross -section of an 
Atlas horn- 
-resilient in the cen- 
ter to absorb vibra- 
tions of the material/ 
-rigid at the surfacé 
to conserve the pure 
tones of the Om- 
pound diaphragM. 

Atlas unit, complete with 
attachment couplings for 
all standard Phonographs. 

Multiple Electric Produ Co., Inc. 
36 Spring St., Newar . J. Dept. A 

NewYork,Boston,P ' adelphia; Baltimore, 
Pittsburgh, D - oit, Chicago, St. Louis, 
Denver, 5 - ! ' oward Street, San Francisco. 

Marconi Wireless Telegraph Co. of Canada, Ltd. 
Sole Canadian Distributors 

* Teted and approved by RADIO BROADÇAST * 
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Erla Solderless Connectors 
make child's play of receiver 
construction, eliminating 
difficult soldering entirely. 

Build Most Efficient Circuits 
By Methods Most Advanced 

With lowest dielectric and 
resistance lossesever known, 
Erla Miniloss Condensers, 
with new compensating plate 
form, lead in efficiency. 
5 to 41 plates, $3.50 to $5.50. 

Smoothness, excess capac- 
ity, freedom from noises 
distinguish Erla Precision 
Rheostats and Potentiome- 
ters. Rheostat, $1.10 -Po- 
t.;ntiometer, $1.25 and $1.40 

Infrostedsilverorgold. with 
Bakelite knob proportioned 
for utmost delicacy of touch, 
Erla Dials improve any re- 
ceiver. 2 ", 3 ", 4' dia. 
shaft. Prices 50c to $1.25. 

A thousand and one circuits and theories have been dangled before 
the amateur radio builder. Erla engineers, from the beginning, 
dedicated themselves to creating those particular circuits which 
the radio public could select as the last word -circuits with the in- 
herent superiority to remain in the forefront of radio advancement. 
From this fixed purpose came Erla Duo -Reflex Circuits, rated the 
most powerful in radio, tube for tube. Now research and develop- 
ment have intensified every original Erla advantage in the latest 
Erla circuits, ranging from one to five tubes, in loop and antenna 
models. Beyond present Erla perfection it is not possible to go 
in range, volume, tonal purity, selectivity or ease of control. 
These very finest circuits are now also easiest to build ! Available 
in factory -sealed cartons, under warranty, are the complete Erla 
Knockdown Receivers, ready for correct assembly, in truly pro- 
fessional manner, by anyone, with pliers and screwdriver only. 
Erla precision apparatus, vital to matchless Erla results, is fur- 
nished complete, right down to Erla solderless connectors, which 
banish soldering. The panel is drilled and lettered, while the 
baseboard is stenciled, correctly locating every unit and connection. 
You yourself, therefore, can construct the most advanced radio 
circuits, by the most efficient and most economical method, con- 
fident that your receiver, sponsored by Erla, is unsurpassed. Ask 
your dealer, or, if writing direct to us, give dealer's name. 

ELECTRICAL RESEARCH LABORATORIES 
Department B, 2500 Cottage Grove Avenue, CHICAGO 

* Tested and approved by RADIO BROADCAST * 
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An even better "A" battery 
and at a much lower price 

TF you are one of the thousands who have come 
to rely on the famous six -volt Exide "A" 

Battery, you will not recognize the new one when 
you first see it -but you will know it when you 
hook it up to your set, for it has the same old 
rugged power, the same constant efficiency, and 
the same long life. 

You will say of this new battery: "Handsome is 
and handsome does." The composition case (in- 
cluding handles) is moulded in one piece. Beauti- 
fully stippled and finished in glossy black, it is an 
ornament to any room. 

Broad inter -cell connectors fit close to the top 
of the battery. Offset terminal posts make it very 
easy to hook up. Filling plugs require but a quar- 
ter turn to remove. This new Exide is made in five 
sizes -50, 75, 100, 125, 150 ampere hour capacity. 

A complete line of radio batteries 
If you use low- voltage tubes you have your choice 
of those sturdy midgets, the Exide two- and four - 
volt "A" batteries, weighing but five and six 
pounds respectively. 

In addition to the compact 24 -volt Exide rubber 
case "B" battery of 4000 milliampere hour capac- 
ity there is the new Exide for those who desire visi- 
bility as well as capacity. This " B " battery is 
assembled in glass jars and is made in 24 and 48 
volt size. Larger plates and greater space for the 
electrolyte give a capacity of 6000 milliampere 
hours. 

The new Exide six -volt "A" Battery in one -piece case. 
Price, $14.60 up, f. o. b. Philadelphia 

The Exide Rectifier enables you to recharge 
your "B" battery from your house current at a 
cost that is insignificant. 

Ask to see the Exide line at any Exide Service 
Station or Radio Dealer's. 

Prices Exide Radio Batteries 
Buttery 

3-LXL-5 
3-LXL-7 
3-LXL-9 
3_LXL-11 

' 3_LXL-13 

Capacity 

50 A.H. 
75 A.H. 

100 A.H. 
125 A.H 
150 A.H. 

Voltage Price F.O.B. 
Philadelphia 

6 $14.60 
6 16.90 
6 19.15 
6 22.10 
6 25.00 

Battery 

1 -KZR -5 
2 -KZR -3 

12 -RB -2 
12 -LR- 2 
24 -LR -2 

Capacity Voltage 

24 A.H. 2 
12 A.H. 4 

4000 M.A.H. 24 
6000 M.A.H. 24 
6000 M.A.H. 48 

Price F.O.B. 
Philadelphia 

$ 5.40 
7.30 

10.00 
12.00 
23.30 

Exide Rectifier $2.00 

For better radio reception use storage batteries 

RADIO BATTER ES 
THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 

In Canada, Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


1.21 RADIO BROADCAST AD'EItTISEIt 

,.. E ;.,..p. ;. ; .. i1. y1 ..,4 . I 
I 

,r 

You'll be Proud of 
This Michigan 

Four 
c4merica's Most Beautiful Set" 

Michigan "de Luxe" 4 tube re- 
ceiver 1 stage R.F.amplification. 
Built -in adjustable loud speaker. 
Solid mahogany case. "America's 
most beautiful set" M R C4, $150 

3 tube recei 
with inlaid 
partments 
phones, etc. 

ver in handsome case 
panel door, and corn - 
for batteries, head 

M R C 3, $87.50 

1 Tube Regenerative Detector 
and 2 stages of amplification. 
The set we never could catch 
up on orders for last year. 

M R C 12, $57.00 

Michigan two stage 
amplifier. Will oper- 
ate any loud speaker. 
Gives any degree of 
volume desired with- 
out distoration. Can 
be used with any re- 
ceiving set. 

M R C 11, $30.00 

MHE art of Chippendale, the grace of 
Louis XI V, the sturdiness of the 

Jacobian period have been combined in 
this wonderful Michigan four cabinet. 
And in the radio receiving set itself, all 
the latest development in good construc- 
tion and design have been incorporated. 
One stage of radio frequency, a detector, 
and two stages of amplification, give 
you distance selectivity and unusual 
volume. 
A built -in loud speaker, with adjustable 
feature of exceptional mellow tone qual- 
ity is part of the set. 
Also compartment with ample room for 
batteries. The set operates equally as 
well on Standard Six Volt or Dry cell 
tubes. 
The beautiful mahogany cabinet with inlaid 
drop panel gives you a set that cannot be 

surpassed for beauty and service. 
Write for Illuftrated Folder 

Ask Your Dealer for Demonstration 

Other models and types to meet all 
requirements from $32.50 up. 

Licensed under U. S. Patent 1,113,149 -letter 
pending 807,388 

2 tube regenerative 
long distance won- 
der. M R C 2, $32.50 

32 Pearl Street Grand Rapids, Michigan 

* Tested and approved by RADIO BROADCAST 
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Give your loudspeaker 
a chance! 

ACME A -2 

for volume 

NO MATTER what loudspeaker you have, it can't 
give you loud, clear reproduction unless you have 

proper audio amplifying transformers. 

If your audio transformers don't deliver clear, strong, 
undistorted energy, you can't expect your loudspeaker to 
correct the faults for which your audio transformers are 
responsible. 

The thing to do is to put ACME Audio Transformers in 
your set and then listen to your loudspeaker. ACME 
Audio Transformers will give your loudspeaker a chance to 
entertain you with all the thrills and enjoyment you ex- 
pected and which you are entitled to. 

Send 10 cents for 36 -page book, "Amplification without 
Distortion," containing many practical wiring diagrams 
and many hints for getting the best out of your set. 

ACME APPARATUS COMPANY 
Dept. 106, Cambridge, Mass. 

Transformer and Radio Engineers and Manufacturers 

AC 
ft*ti for amplification 

r- 
I ACME APPARATUS COMPANY, 
I Dept. 106, Cambridge, Mass. 

Gentlemen: Enclosed find 10 cents for copy 
of "Amplification without Distortion." 

I Name. 

i Street 

City State r i 
Mted and approved by RADIO BROADCAST * 
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,... 

7&3 // idget 
Aud Speaker/ 
Tith the 
Giant oice 

Patent drfhea 

Unusual ume 
Sccur'ed by 

.Scientific Sound 
I?efkction. 

and only 5 inches high 
As excellent acoustics carry a man's normal speaking 
voice to the far c&ners of a vast cathedral through 
voice reflection on a sounding board 
Just so -sound is skillfully reflected from one tonal 
chamber to another in the small Reflectone whose 
unique construction also eliminates distortion and am- 
plifies the sound big. 

Made from a beautiful, highly polished material simu- 
lating tortoise shell. Reflectone has engaging charm, be- 
sides the smallness preferable for home ornamentation. 
At your dealer's, otherwise send purchase price and 
you will be supplied postpaid. 

Write for descriptive circular 

RICE & IIOCIISTER, 132 Washington Place, NEW YORK CITY 

THE / NIDGET LOUD SPEAKER WITH THE GIANT VOICE 

* Tested and approved by RADIO BROADCAST * 
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Last night I heard them sing, "Give a Man a 
Horse He Can Ride ", from old WTAM. 

I'm going to write a new title for that song. 
"Give a Man a Radio Battery He Can Charge," 
I say. 

Willard Rechargeable Radio Batteries remind me 
of a fine big clock. A good clock keeps time, all 
the time, because you wind it occasionally. 

That's the way with Willards. They keep the 
power in the radio set and you don't have to wind 
them often. Just a little freshening charge once 
in a while and they're good as new again. Seems 
like you can't wear 'em out. I know lads who have 
had them for several years and their Willards are 
just as good now. as the day they bought them. 

Get the kind that last, I say, 

RADIO 
BAT T E R, I E 

FOR SALE AT WILLARD SERVICE STATIONS AND RADIO DEALERS 

ihePt de StQta Radio 
battetigs 

Write for WTAM's new booklet, 
"The Proper Use and Care of Radio 
Storage Batteries." Mailed to you 
with our compliments. 

`Write to wTAm 
(The Voice of the Storage Battery ) 

WTAII is the Radio Research 
Laboratory and Broadcasting Sta- 
tion of the Willard Storage Battery 
Company, Cleveland, Ohio. 

Its function consists of research 
which is being done to improve the 
quality of radio reception and the 
broadcasting of radio programs for 
your entertainment. 

/ 
/ 

/ 
/ 

/ 
/ 

/ Tear me 
/ off the page 

/ and mail me 
/ to WTAM. 

for this / bring you "The 
booklet- Proper Use and 

Care of Radio Stor 
/ age Batteries." 

Name 

City and State 

* Tested and approved by RADIO BROADCAST * 
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1npan9 
Ss. 

No res 
. 

tvien ,j fólded c; . 
QUALITY LOOP 

The only folding loop that the wires 
stay taut ¡hen opening and closing. 
Nev er become tangled. 

1 

Price 50 cts 

Price $1.00 

Simplest, Most Positive 
Single Radio Plug 

The Spring Terminal used in the 
Single Plug and the Four Way Plug 
(shown below) is without doubt the 
surest and best connection, as the 
tips are gripped all around, insuring 
a perfect connection with no lost 
energy. 

No tools are needed. 
Just insert tips by 
pressing and turning 
to the right. Fits all 
standard Jacks; takes 
all types of tips. 

The New Four 
Way Switch 

Plug 
is a multiple plug used 
to connect the head 
phones and loud speak- 
er to the radio set. 

The dial at the base of 
the plug stem revolves 
with stops in four po- 
sitions. 

No tools needed. No 
set screws to get lost. Fits a 11 standard 
Jacks. Takes all 
types of tips. 

Price $1.00 
Licensed under 
Patent 1,490,003 

The Extension Cord Jack 
is manufactured to enable those who 
want to use the loud speaker or 
phones in other parts of the house 
without moving set. 

No tools or soldering iron needed 
to make connection. 

Takes any standard plug. 

Manufactured by 

Four Way Company 
Myrick Bldg. Springfield, Mass. 

Modern 
Radio 
Reception 

A New Book 
BY 

CHARLES R. LEUTZ 
264 Pages, 150 Illustrations 

Fully Bound 

PARTIAL LIST OF CONTENTS 

Radiola. Super- Heterodyne Dia- 
gram 

Western Electric 4B Receiver 
Model C Super- Heterodyne 
Model C 7 Super- Heterodyne 
Long Distance Reception 
Short Wave Reception 
Long Wave Receivers 
Pliodynes and Super -Pliodynes 
Laboratory Equipment 
Broadcast Transmitters 
High Efficiency Amateur Trans- 

mitters 
Model L Super -Heterodyne 

and 
Everything of importance relating 

to Broadcast Reception. 

Price, $3.00, Postpaid 

Experimenters Information 
Service, Inc. 

476 Broadway, New York City 

*'Tested and approved by RADIO BROADCAST * 
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á- 

" Members of 
R. Al. A.and 
N. R. T. A. 

e 

1, 

16. 

PROTE TION 
cfóa- tubes and b«(fez'ies 

75c 

The Walbert Safety Rim 
Socket is guaranteed not to 
break at the slot. Special heavy 
bakelite design decreases inter - 
element capacity thereby utiliz- 
ing all available grid voltage 
for producing signals. (New 
tubes have bakelite bases for 
same reason) Solderin g lug and 
double -spring contact integral. 

Stations unheard before are 
tuned -in readily with the UNI- 
VERNIER,the original geared 
tuning dial. Gives I2 -to -I 
(micro- selective) control of any 
instrument. (A lower ratio is in- 
efficient; a higher cumbersome 
and needless.) New "dished" 
dial and heavier mechanism. 
Positive vernier -No slippage! 
Pointer rigid with shaft. 

ALS ERT 
JAC *if& 

Safeivar4s Tubes and Batteries 
YOU don't need to worry any more about someone 

meddling with your radio set while you are away. 
Simply remove the key (smaller than standard plug) 

from the Walbert Filament Lock Switch and take it 
with you just as you'd take the ignition key from an 
auto. Your tubes and batteries will be fully protected. 

Put this combination filament control switch and safe 
guard on your set today. Attach it in a few minutes. 
It's very compact -takes little room on panel or behind 
it. Sturdy interior phosphor bronze springs assure 
positive contact. Shell and key handle insulated from 
circuit. Costs no more than an ordinary battery switch. 

WALBERT FILAMENT C ¡1C 
LOCK SWITCH J V 

At your dealer or sent postpaid on receipt of 50c. 
(Please mention dealer's name.) 

Jobbers and Dealers: Write for Discounts. 
THE WALBERT MANUFACTURING CO. 
927 Wrightwood Avenue Chicago, Illinois 

Lil 

A 

p- 

r 

ALBERT' 
Parts With a Purpose 

Send 2c for UNIDERNIER Log -book. 

ALL WALBERT PRODUCTS PROTECTED BY PATENTS 
OR PATENTS PENDING, U. S. AND FORFIGN 
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Cabinet No. 29 
Open back with shelf com- 

partment for "B" batteries. 
also ample room for "A" 
battery. Total opening ro" x 

x 29ií. Panel front to 
conceal all batteries, wires, 
etc. Size II IA" x 32" x29" 
set up complete. Packed one 
each in carton, $7.50 

tvtR6 
RADIO CAB I NETS 

ARE NEAT 
Away with the mussy radio set! - 

House it neatly in an M -B -G Radio Cabinet. The best value to be found. Large ones -small ones -a variety of styles. All made of Oregon Fir. Se- lected for its perfect grain. They are protecting thousands of home -made sets the country over. Radio fans are quick to sense their unusual value. 
ORDER TO-DAY 

Choose your style -from the display at your radio dealer -or if you wish send direct to us. We will send it to you promptly. FREE with every cabinet comes complete and fascinating 
instruction on how to stain to harmonize with 

any color scheme or furniture. You finish 
M -B -G Cabinets to suit your taste -that 

makes them especially convenient. 
EXPRESS BODY CORPORATION 

44 Lake Street Crystal Lake, Ill. 

No. 87 
Cabinet 

three Panel 
sizes 7" x 24 "; 

7 "x26 "; and 7" x 
28 "-9" deep. Bat- 

tery Compartment, gi" 

X X 3X29". 
Size xry2 "x 

32 
Set up Complete in 

Cartons, Either Size $11.50. 
Same design as No. 37 to fit 4, 5, 
or 6 Tube Atwater Kent, Panel 
door in front closing it .entirely. 

4 Tube $14.50 
5 Tube 17.50 
6 Tune 20.50 

NEAT -FIT 
K. D. Cabinets 

No. 87 

Table No. 31 
Size r5 "x3i "x29" 

high. A rigid sub. 
stantial table at a very 
low price. Packed i 
ea. in carton, $3.50 

Shipped 
knocked down, 

holes bored and 
everything fur- 

nished complete. 
Very easily assembled. 

Ends grooved to receive 
panels. Packed one each 

in carton. 

Panel 7iix9iix7ii deep $1.50 
" 7 "xi2"x7" " 1.80 
" 7Uxx6f,x7" " 2.00 
" 7"xi8''x7" " 210 
" 7 "x2i "e7" " 2.20 
" 7"x24"x7F 2.30 

Panel 7 "x26 "x7" deep $2.40 
" 7F /x28"x7" 2.50 .. 7iix3oiix7ii " 3.25 

7 "x36 "x 7" 4.75 
8 "x4o "x8" 5.75 

Other sizes carried in stock. 
Prices on req:est 

//1 
3p 

Faithfully reproduces the lowest and 
highest tone signals that come in on 

your receiv- 
ing set. Fully 
guaranteed. 
Regular price 
$8.50. SPEC- 
IAL INTRO- 
DUCTORY 
P R I C E 
WITH COU- 

PON, $4.50, Including phone 
plug. 

PHONES 

Another Edson achievement-the creation of a 
1000 -Ohm Edson Super DX Phone -enables us to 

make a most unusual offer. 
SPECIAL OFFER: We will allow you $4.00 each on your old head- 
sets- regardless of age, make, or condition -to apply on the purchase 
price of from one to four $8.50 Edson Super DX 4000 -Ohm headsets. 
YOU SAVE $4.00 on each phone ordered by using the Special EX- 
CHANGE COUPON below. Limit: four phones to a family at 
special introductory price. Simply mark your name and address 
plainly on the peckage containing your old headsets and send remit- 
tance by Money Order - - -- 
or Registered Mail, en- 
closing coupon below. 
Act quickly; quantity 
limited. 

DEALERS: Write for 
our wonderful selling 

plan 

EDSON RADIO SALES CO. 
Elmwood Providence, R. I. 

I 
1 

I 

I 

1 

I 

1 

1 

Special 
EXCHANGE COUPON 

This coupon and your old headsets en- 
title you to an allowance of $4.00 
each on from one to four 4000 -Ohm 
Super DX Phones, valued at $8.50 
each. You pay only $4.50 for each 
phone ordered. 

* Tested and approved by RADIO BROADCAST 
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What a Difference: 
ARE you having trouble with your set -is your 

reception ruined by distortion, by "frying" 
noises -can you get only local stations? 

Do these two simple things. Replace your 
present grid leak with an Electrad Certified Leak 
of the proper resistance, and put an Electrad 
Audiohm across the secondary of your audio 
transformer. 

Stations you never before heard will come in 
loud and clear as a bell. Crackling, frying 
sounds will disappear as if by magic. 

Electrad parts are on sale by most all good 
radio dealers. If your dealer cannot supply you 
order direct, giving name of your local dealer. 
Certified Grid Leak, 50c. Audiohm, $1.50. 

ELECTRAD, Inc. 
428 Broadway New York 

MAKERS OF 
Hydrogrounds, Glass Grid Leaks, Variable Grid Leak and Con- 
denser Combined, Grid Leak Mountings, Lightning Arresters, 
Aerial Outfits, Fixed Resistance Units, Indorarial, Lamp Socket 
Antenna, Variohm, Lead -In, Resistance Coupled Amplifier Kits, 

Verni Tuner. 

E LECT RAD. 
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He's Patented 
Four Inventions 
A N he's only one of scores of in- 

ventors who got their first real 
start through spare -time study 

with the International Correspondence 
Schools. 

Jesse G. Vincent, Vice President of the 
Packard Motor Car Company, inventor of 
the Packard Twin Six and co- inventor of 
the Liberty Motor, is a former I. C. S. 
student. 

So is John C. Wahl, inventor of the 
Wahl Adding Machine and the Eversharp 
Pencil; W. E. Hallett, inventor of the 
Hallett Tandem Gas Engine; H. E. Doerr, 
Chief Mechanical Engineer, Scullin Steel 
Company, and W. J. Libby, inventor of 
the Libby Mine Hoist Controller. 

HERE'S 
the same coupon -the same opportunity 

that these men had. There's still a chance for 
you to get ahead if you will only make the start. 

One hour after supper each night, spent with the 
International Correspondence Schools in the quiet of 
your own home, will prepare you for the position you 
want in the work you like best. 

Yes, it will! Put it up to us to prove it. Without 
cost or obligation, just mark and mail this coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8295 -C, Scranton, Penna. 

Without cost or obligation, please tell me how I can qualify for 
the position or in the subject before which I have marked an X: 

BUSINESS TRAI 
D Business Management 

Industrial Management 
Personnel Organization 
Traffic Management 
Business Law 
Banking and Banking Law 
Accountancy (including C.P.A.) 

RNicholson Cost Accounting 
Bookkeeping 
Private Secretary 

Spanish French 
TECHNICAL AND IN 

Electrical Engineering 
Electric Lighting 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
Metallurgy 

C Steam Engineering 
L Radio 

NING COURSES 
Salesmanship 
Advertising 
Better Letters 

['Show Card Lettering 
Stenography and Typing 

Business English 
Civil Service 

Railway Mail Clerk 
Common School Subjects iligh School Subjects 
Illustrating Cartooning 

DUSTRIAL COURSES 
Architect 
Architects' Blue Prints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 

aStructural Engineer 
Chemistry Pharmacy 
Automobile Work 
Airplane Engines 
Navigation 

RAgriculture and Poultry 
U Mathematics 

Name 
Street 3 -6-24 Address 

City State 

Occupation 
Persons residing in Canada should send this coupon to the Interna- 
tional Correspondence Schools Canadian. Limited. Montreal Canada. 

2O0 
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Performance 
The FIRST and ONLY six tube radio receiver to 
bring in any desired station by a single turn of a 
single control to a single pre -determined dial set - 
ing, with a purity of tone and clarity unmatched 
by any other receiver. 

Thermiodyne appeals particularly to the non -tech- 
nical man or woman who wants perfect perform- 
ance with easy operation. It may be used with any 
type antenna, or, under favorable conditions, with 
none; with dry or storage batteries and with any 
make tubes. 

14 Points of Thermiodyne Supremacy 
1- Single Control 
2 -No Outdoor Antenna Necessary 
3 -No Directional Loop 
4 -Meter or Kilocycle Pickup of Stations instead 

of meaningless numbers 
5- CANNOT Squeal or Howl 
6- CANNOT Radiate 
7- CANNOT Distort 
8- Newspapers give Time and Wavelength 
9- Thermiodyne picks them at the Exact Setting 

Every Time 
10-No Logging; Nothing to Remember 
11- Stations of Different Wavelengths Cannot 

Interfere With Each Other 
12 -Six Tubes; Three Stages Thermionic Fre- 

quency, Detector, Two Stages Audio Fre- 
quency 

13- Distance, Volume, Clear as a Bell, Without 
fuss or excuses 

14 -A 180 degree Turn of the Single Control is like 
an Instantaneous Tour of Dozens of Cities 

Beautifully built in exquisite genuine 
mahogany cabinet with ample space for 
all batteries for dry cell operation. $140 
Insist that your dealer demonstrate Thermio- 
dyne. 

Made and Fully Guaranteed by 7k 
SHEPARD- POTTER CO., INC. 

57 Bridge St. 
Plattsburgh, N. Y. 
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Tungar is one of 
the many scientific 
achievements con- 
tributed by the G -E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charger op- 
erates on Alternating Current. 
Prices, east of the Rockies 
(6o cycle Outfits)- 2ampere 
complete, $18.00; 5 ampere 
complete, $28.00. Specia 
attachment for charging i2 or 
24 cell "B" Storage Battery 
$3.00. Special attachment for 
charging 2 or 4 volt "A" 
Storage Battery $1.25. Both 
attachments fiteicherTungar. 

Partners for Power 
For clearness, distance and pleasure 
from your radio-your storage 
battery needs its partner - the 
Tungar Battery Charger. 
Tungar keeps the battery at top 
notch - always ready for you to 
get every program. 
Attach Tungar to the house circuit 
for overnight charging of radio and 
auto batteries and be free from 
care. 
Sold by Electrical, Auto - accessory 
and Radio dealers. 

unøar 
REG.U.S.. PAT. O F F. 

[BATTERYCHARG E R) 

Tungar -a registered trade mark -is found only 
on the genuine. Look for it on the name plate. 

Merchandise Department 
General Electric Company 

7,441 Bridgeport, Connecticut 

GENE AL ELECT 
48E-11 
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Presenting The 
1925 Operadio 

The original self- contained radio set 
with revolutionary improvements 

INTRODUCED 
last year, the operadio created 

a country -wide sensation. Many thousands 
are now in use. 
In the 1925 model all the former features are re- 
tained -the loud speaker, six tubes, dry cells and 
all parts are fitted into a compact cabinet and 
the necessity for aerial and ground is eliminated 
by a patented wave- bridge located in the cover. 
The new set is marked by extreme beauty of ap- 
pearance, and efficiency over the entire wave 
band and has many unusual new features. Write 
at once for particulars. 

THE OPERADI O CORPORATION 
8 South Dearborn Street Chicago 

Dealers: Write on your letter -head for our sales prop- 
osition and full particulars about the 1925 Operadio i 

Sim Tools in One 
A radio socket 
wrench that fits 
every round 
and hexagon 
radio nut 

Sockets ranging from 1,4. "to 1'2" 

How it works 
Place socket of required size 

on end of shaft with slots not in 
line with lugs on shaft. 

Buy it from your dealer or direct from us 

THE PERRY -FAY COMPANY, Elyria, Ohio 
Screw Machine Products 

Wider Antenna Surface 
Means Better Reception 

iffyRIBBON 
~ANTENNA 

Provides maximum surface for the 
pathway of incoming signals. It brings 
in hard -to -get stations clear as a bell. 
Jiffy Ribbon Antenna is positively 
non -corrosive, will not kink or curl, 
makes a neater antenna job and has 
exceptionally high tensile strength. 
Supplied with two insulators, ready 

for installation, 
put up in 100 
foot lengths. 
eift your dealer's 

-or direct 

I.5O 
Apex Stamping Company 

Dept.m Riverdale. Ill. 
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a,;,;r51ìi1%/ / TYPE 
Low Loss 

Pri 

G.JÌIJ: Illl 

TYPE 30 ci-- 
Azap l i fier Unit. 

-Price *6 9,-S 

2 +.7 -H 
Cort.rierts er co° 

d .. 

° K 

GENERAL 

fIrrirsoI 

.Amp 11-.0,,lt.sforrtver rie 514.s` 

GENERAL RADIO Parts 
* Give SUPER -RECEPTION 

Selectivity, distance, clarity, 
and volume are the qualities which 
constitute good reception and are 
what you may expect from your 
set if you build with GENERAL 
RADIO parts. 

For over a decade GENERAL 
RADIO Condensers have been the 
universal favorites because of 
their low losses and over -all ef- 
ficiency. 

Since 1917 GENERAL RADIO 
Amplifying Transformers have been 

the leaders -not only in an histori- 
cal sense but in undistorted am- 
plification. 

The type 300D is an amplifying 
unit designed for the convenience 
of amateur set builders. It corn - 
bines the advantages of an efficient 
transformer, rheostat, and socket 
compactly assembled and ready 
for easy installation. 

Whatever your circuit -build 
with GENERAL RADIO parts -for 
Super-Reception. -_ 

ADIO C :- .p' w 
(4 

A 
r. 

t4Rift» 
-- 

Ask your Dealer or write 
for our New Radio Catalogue 
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* The 40 ft. HERCULES Mast in yard 

the HERCULES Aerial 
Mast 

This mast is made in sizes to get 20 ft., 4o ft. or 6o ft. clearance and 
is the answer to an efficient aerial system. What is more, this grace- 
ful mast is an improvement to any property, whether it is installed 
on the roof or in the back yard. It can be erected in a few minutes. 
It is shipped knocked down for convenience in handling. All parts 
are made of steel and are light and strong. 

Long Range Radio Reception 
It has been said time and again that the best results are obtained 
only by the intelligent use of the best apparatus 
procurable. This is an oft repeated statement, 
but the more it is propounded the truer it be -` 
comes and applies not only to the receiving 
equipment proper, but also to the antennasys- 
tem. This applies most emphatically to receivers 
of the crystal detector type and to non- regenera- 
tive audion outfits. THE AERIAL MUST BE 
EFFICIENT if the reception of long distance 
stations theoretically within range of the receiver, 

desired. 

Proper Aerial Clearance 
Very few novices realize the importance of a 
good aerial installation. The feeble currents from 
long distance stations will never reach the re- 
ceiving set if the aerial is strung too close to sur- 
rounding objects that tend to absorb the energy. 
It is with this interference that we have experi- 
mented for years -and present the answer - 
THE HERCULES AERIAL MAST. 

Have uilt Radio Towers 
for Years 

For years we have been 
building radio towers for 
important broadcasting 
stations. Included among 
the names of our custom- 
ers is THE UNITED 
STATES GOVERNMENT SIGNAL 
CORPS. Only after years of experience 
and development work have we been able 
to perfect this wonderful steel aerial mast to 
sell at a price within reach of the amateur. 

20 Ft. Mast $10 
40 Ft. Mast $25 
60 Ft. Mast $45 

FREIGHT 
PREPAID 

Order from this 
"Ad" if you wish 

Ì 

20 ft. 
HERCULES 
Mast on roof 

Give Your Set a Chance 
Not only will the proper aerial clearance thus obtained, give you 
the supreme pleasure of long distance radio reception, but the ap- 
pearance of this beautiful mast on your property will give ou a 
reputation. This reputation will grow as you bring in stations such 
as you never dared hope for. 

MAIL POST CARD for full particulars and litera- 
ture about the HERCULES Aerial Mast. 

so wo HULL Sz. COv9 Dept. F 
2048 EG 79th St Cleveland, O. 

The 
HERCULES 

AERIAL 
MAST 

$3,000 to $10,000 
aYear as Ra ert 
Enter fast growing radio field, thousands of big pay 
jobs waiting for you. U. S. Gov't., Steamships, R. 
R's., Corporations eagerly seek Radio trained men. 
Advancement rapid,earnfrom$3,000 to $9,000 yearly. 

Pleasant Home Study In 

DIO 
Prepare for Big 
Pay in SpareTime 
My reputation as Radio Engi- 
neerand instructor insures you 
complete, speedy success, at 
home in spare time; earn while 
you learn. I make you expert in 
radio designing, building, re- 
pairing and operating and teach 

A. G. MOHAUPT 
you only practical"inside"dope. 
Youquicklycompletemycourse 

and a few pleasant hours prepare you to step in- 
to Big Pay. No experience required. 

Iaft IiIII IIf l1kfill' ilh, 
11 

This set, when completed, has 
a range of over 1000 miles. I 
give it free with my course. 
I give you practical training by 
having you work on this set 
The knowledge you gain is not 
mere book knowledge but is 
usable, practical experience. 
When you have fin- 

ished my course, you can sell this set 
at a price that will pay the cost of the 
course. For a short time only, by my 
special plan, I will give a tube radio set 
in handsome cabinet to men, abso- 
lutely FREE. Send at once for my 
FREE wonder -book of inside Radio 
"dope." Act quickly. 

EMAIL COUPON- - 
A. G. MOHAUPT, Radio Engineer, re- 

Radio Association of America. 
4513 Ravenswood Ave., Dept. B -11 Chicago 

Please send me details of your Home Study Course - 
also your Free "Radio Facts" and information on 
how I can get a FREE 1000 -mile Radio Set. 

I Name 

Address 

City State 
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u. 

in an artistic two -tone Amer- 
ican Walnut cabinet h armo- 
nizing with any interior. Price 
without loud speaker, 175 
phones,tubes or batteries 

WO 

Select your Christmas Radio gift for Performance and appearance. 
The GILFILLAN NEUTRODYNE has wonderful clarity, ample volume and exceptional 
selective power. Programs come in from far and near -Equally clear -and without interfer- 

Parts for GILFILLAN NEUTRODYNE sets are 
made, assembled and finally inspected in Gilfillan 
Factories. That is why every Gilfillan Neutrodyne 
set gives uniformly fine results in reproduction. 

The cabinet is made of selected American walnut 
beautifully finished in two tones. It will look hand- 
some in the modest or richly furnished home. 

practical and enjoyable Christmas present. Send Style GN -2 has the same NEUTRODYNE construction 
and features in a smaller cabinet. Price with- 140 out loud speaker. tubes, phones or batteries 

for literature to nearest office. 

Jobbers and dealers write for special sales proposition 

1815 W. 16th St., Los Angeles, Cal. NEW YORK CITY 
225 W. 57th Stree 

GILFILLAN RADIO CORPORATION 

/PPPendente~sEO 
By rers nt 

Radio manufaeku 

UTROD 
pat. Mar'27.1923 and April q I 

,ypxCttlne 
pats. NOS I459O5p.I 994 

Othe Patent s Pend' nq 2b 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


HADIO BROADC'AS'I' ADVN,RTISh;R 

ROBERTS ROBERTS ROBERTS 
(TRADE MARK REGR.) 

THE OUTSTANDING CIRCUIT OF THE SEASON 

d Js 
7.11= z u; 

Pat. tug. 21,1923 

A RADIO REVELATION, 
COMBINES NEUTRODYNE -REGENERATION REFLEX, 

RADIO BROADCAST SAYS EDITORIALLY: 

"Without a Doubt the Best We Have Ever Seen" 
The Roberts units consist of five coils in two mountings ready for in- 
stallation. Packed with complete instructions by Mr. Roberts. Hook- 
up - schematic drawing, showing wiring connections, operation and 
"trouble shooting" hints -cuts of complete set and panel. 

ROBERTS KIT 
A COMPLETE OUTFIT OF HIGH GRADE PARTS FOR 

ROBERTS TWO TUBE KNOCKOUT SET 
General Radio condensers -F. C. transformer -genuine Roberts Units -completely 
drilled XX bakelite panel -baseboard- sockets -rheostat -condensers- jack -spaghetti 
bus bar -nuts -bolts -screws -EVERYTHING complete except tubes -cabinet or 
batteries. 

PACKED WITH COMPLETE INSTRUCTIONS FOR BUILDING 
"BUILD A ROBERTS AND REACH THE COAST." 
KIT complete with Portena Loop (for Local Reception) $60.00. 

571 Hudson Street J. NAZELEY COMPANY 
ExeluN :t e ,Manufacturers 

THE 

Without Loop $53.00 

New York 

If it is in your 'B "Bafferíes 
you can locale it with a 

O&WU 3112 tlMETER 
$1 .00 $1.00 

Post Paid 
Anywhere 

Send 
Check or 
Money 
Order 

10 to 50 
Volts 

Nickel 
Plated 

A RADIO NECESSITY 
For measurement of B Battery Voltage. Scientifically 
designed. Controlling spring made of special Phos- 
phor Bronze. Non -Magnetic. Permanently accurate. 
White dial with Red lines indicating 221 i and 45 volts. 
Every Meter Guaranteed. Superior to any other 
pocket meter made. 

A SUPERIOR DIAL 

TRU -FIX CROSS SECTION 
Made of selected sheet brass -very thin edge 
with gradual contour to meet panel -finished 
in silver with black enamel inlay. 
WHY YOU SHOULD SELECT TRU -FIX 
Because the patented spring feature built in the dial 

1. Corrects out -of- alignment 
2. Corrects looseness of end play 
3. Corrects overbalanced units 
4. Corrects loss of tuning adjustments 
5. Due to smoothness of action the dial has 

vernier effect when properly assembled 
and stays put. 

NEW LIST PRICES 

4 inch DIAL 
3 inch DIAL 
22 inch DIAL 

EFFECTIVE 
Old Prices 

$1.25 
.... 1.00 

1.00 

OCTOBER 15 
New Prices 

. $1.00 
.85 
.85 

Inquiries from responsible jobbers invited. If you 
cannot get TRU -FIX through your dealer or jobber, 

send money order direct 

TRU -FIX RADIO PRODUCTS CO. 
42 Maverick Sq. East Boston, Mass. 
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Before you build your set 
write for our new booklet, 
"Rubber for More Perfect 
Radio Reception." Learn 
how rubber can improve your 
set and add to your pleasure. 

GOODRICH RUBBER 

GLASS VULCANIZED 
FIBRE 

PAPER 

t 

PH ENOL1C 
COMPOUND 

Science says use Hard Rubber 
Panels to avoid Dielectric Losses 

DIELECTRIC losses reduce range and selectivity. Use hard 
rubber radio panels in building your set and minimize these losses. 
Hard rubber -the chart shows -has the lowest dielectric losses. 

And more, it is easily worked with ordinary tools - more 
moisture proof -and less expensive. 

Goodrich Radio Panels give you all basic hard rubber ad 
vantages -and more ! 

(I Won't warp from the heat of tubes because their softening point is 
25' Fahr. higher than that of usual hard rubber. 
Q Permanently retain their rich, glossy finish because of a much lower 
free sulphur content. 
Q Conserve all electrical properties because of lower moisture -absorption. 

So ask for Goodrich'. Two attractive colors - black and 
mahogany. All standard sizes- individually packed. 

THE B. F. GOODRICH RUBBER COMPANY 
Akron, Ohio ESTABLISHED 1870 

Goodrich adió páñél 
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Tuned Transformer Coil No. 14 
Price $2.($) 

Knockout Ile(lex (:oil No. 8 
Price $4.($) a Pair 

Diamond \1feave Variocoul,ler No. 11 
Price $4.50 

SICILES 
DIA.lIO \D -WEAVE COILS 

Patented Aug. 21, 1923 

Sickles coils are producing extraordinary results in thousands 
of home -built radio sets. Their performance has set a new 
standard for coil efficiency. 

You can secure these same results by placing Sickles Diamond 
Weave Coils in your own set. They are also to be found in 
many of the leading factory -built sets on the market. Look 
for the Sickles name when buying. 

We make tuning coils for every popular circuit, and welcome 
an opportunity to quote manufactu-ers on special coils. 

Superheterodyne; coupler and oscillator coils; Acme 
Reflex Tuning Coils; Roberts Knockout Tuning 
Coils, and Self- Neutralizing Tuned Radio Frequency 
Coils; are among those which we manufacture. 

* The F. W. Sickles Co. 
335 Worthington Street 
SPRINGFIELD, MASS. 

1 

WE REPAIR 
RADIO TUBES 
WD-11 Q2 50 
WD-12 2 50 
UV-200 2 50 
UV-201 2 50 
C-300 2 50 
C-301 2.50 
DV-6. . . 2.50 
DV-1 2.50 
DV-2 2 50 

DV-6 -A $2.50 
UV -199 2.50 
C -299 2.50 
UV -201 -A 2.50 
C -301 -A 2.50 
Marconi 2.50 
Moorhead 2.30 
6v. Plain Detector2.50 
6v. PlainAmplifier2.50 

MAIL ORDERS SOLICITED AND 
PROMPTLY ATTENDED TO 

Dealers and Agents Write for Special Discount 

H. & H. RADIO COMPANY 
Clinton Hill Station 

P. O. Box 22 -P NEWARK, N. J. 

The Compendyne will do it! 
The Compendyne* five tube tuned R.F. 
low loss receiver has brought in thirty -five 
distant stations on the loud speaker, within 
a single hour, while powerful local stations 
were broadcasting. Body capacity is en- 
tirely eliminated, as all metal parts (even 
the socket shells) are grounded. Cabinet 
and panel are matched in mahogany, en- 
graving and panel parts are gold finish. 
The price is $95.00. Write for descriptive literature. 

E. SINGER COMPANY, 187 Greenwich St., N. Y. 
;Pettentx pending 

MEXICAN CRYSTALS 
Natural steel grained plata -plumo ore. 
Mounted under a new process and in a 
new E -Z-out pattern. Fits any stand- 
ard cup or clip. 

A New Standard 
MEXICAN Crystals are super- sensi- 

tive over the entire surface. Signals come loud and clear. 
Remarkable DX reception reported from many users. 

For Your "Knockout" Reflex 
Tested, approved and recommended for Reflex use by RADIO 
BROADCAST'S "Grid" Department. Sold a' a quality prod- 
uct, under an unqualified guarantee of satisfaction. 
The Catwhiskers' Delight -Try One To -night 

At your dealer's or postpaid, 40c. each, 3 for $1.00. 
H. D. HATFIELD & SON, 1124 Manzanita St., Hollywood, Cal. 

* Tested and approved by RADIO BROADCAST * 
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Veil Metter prepared 
to serve you than hefore 

Our one aim has been to serve dealers better. 
They have appreciated our efforts. As a result we 
have outgrown our old quarters and are now in a 
six story building in the heart of Pittsburgh. 

There we maintain an Inspection and Repair De- 
partment for your service, where we test all tubes for 
filament emission and oscillation before shipment 
and quickly repair most defective sets returned by 
you without sending them to the factory. 

In our new quarters we carry a larger stock, still 
better to serve you. In order that your stock may 
move quickly, we carefully choose the lines we stock 
and sell you. Your sales are assured if you carry 
the lines listed in the shield to the right. 

When material becomes scarce you know that all 
we get goes to you, for we wholesale only and do 
not retail to your customers. 

WHOLESALE 

DISTRIBUTORS FOR 
Radio Cor .. auo of America 

Westìngho f eral Electric 

Baldwin Brandes Burges 
Cardwell Crosley 

Cutler-Hammer 
Dubilier Fada FreedEisemann 

Freshman Frost 
General Radio Grebe 

Haynes-Griffin Magnavox 
Remler Rhamsune 

U. S. Tool Western Electric 
And other 

leading manufacturers 

Write to -day for Hommel's Encyclopedia of Radio 
Apparatus 256 -B. It's free and will help you. 

EXCLUSIVELY 

s 
929 PENN AVENUE 

/{f,10p, 
PITTSBURGH. PA, 
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....__J 

Police Sergeant Charles E. 
Pearce who erected and 
operated the first successful 
police radio station in the 
world -a former student 
of the Radio Institute of 
America. 

di 
your chance 

From no knowledge of radio-to licensecloperator. 
From operator up the opportunity ladder to the 
big job at the top. And a life of fascinating inter- 
est, well paid. That is every man's chance now 

that the famous course of America's 
oldest radio school is offered for home 
study. 
The Radio Institute of America is con- 
ducted under the auspices of the Radio 
Corporation of America, the greatest 
radio organization in the world. This 
insures the most thorough and up to 
date instruction and therefore means 
preference for positions when you earn 
your government license. 
The demand for trained men is great 
-and growing. Now, no matter where 
you live you can study at home under 
the best instruction. Write today! Get 
your start -and grow with radio. 

Advanced Radio Course 
Great popular demand by the advanced 
studen t, experienced amateur,and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 

Radio Institute of America 
(Formerly Marconi Institute) 

Established 1909 

328 Broadway, New York City 
Indicateby across Xthe course you are interested in; 

Radio Institute of America, 
328 Broadway, New York. 

Please send me full information about radio opportunities 
today, and your 

COMPLETE RADIO COURSE 
ADVANCED RADIO COURSE 

Name 

Address 

131. 

Positive 
contact 
always 

maintained 

The tension slot is the reason 
-a feature found only in Poly 
Plug. Permits the phone cords 
to be pulled and jarred without 
disturbing the contact a bit. 
The plug you have been wait- 
ing for. It's genuine Bakelite, 
too. 

At your dealers other- 
wise send purchase 
price direct for plug 

75c 
"Ii órth It" 

Polymet Mfg. Corp. 
70 Lafayette St. New York 

'4(111\. 1RO-`t.. 
METAL ,, 

B -METAL Crystals cannot 
be beat for Reflex Sets. 
Order from your dealer now. 

B -METAL REFINING CO. 
9th floor 

525 Woodward Ave. Detroit, Mich. 

Best for 
Reflex 
and Crystal Sets 4( 

FRESHMAN 
Double Adjustable 
Crystal Detector 

njj<f 
i ,III4 i 

40:10Pr' 1' r L 

I 

No more searching for the sensitive spot. - Merely turn the knob as you would a dial. 
For base or panel mount- $ 1.5U ing, complete with Fresh - man Super - Crystal 

At your dealer's, otherwise send purchR se price 
and you will be supplied postpaid. 

CHAS. FRESHMAN CO., Inc. 
106 -7th Avenue, New York 

1 

* 'Tested and approved by RAnlo BROADCAST * 
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a fOt4OYears1heWo ldslargestManufacturers 
of flecfnc Tape 

PROVIDENCE R.I. 

Tor use Indoors Anywhere! 

A Revelation in Radio Rece 
DUT up a real indoor antenna- 

hook it to your set, and enjoy 
Radio. You'll get better results be- 
cause Talking Tape has all the good 
qualities of an efficient outdoor 
antenna and none of its faults. 
And it's so easy to install -put it 

tion 
indoors anywhere, behind a door, 
around the moulding, in a closet 
the results will be a revelation in 
selectivity and quality of reception. 
One dollar for 100 feet -a big dollar's 
worth measured in satisfaction,serv- 
ice and sightliness. 

MAXIMUM SURFACE- MINIMUM BULK 
Ask for it at your Radio DeaIer's Today 

Manufactured by 

HOPE WEBBING COMPANY 
For Forty Years 

The World's Largest Manufacturers of Electric Tapes 
PROVIDENCE, R. I. 

* Tested and approved by RADIO BROADCAST 
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Don't underestimate the value of 
TIGHT CONNECTIONS! The 
best built set in the world won't 
operate right if there are leaks. 

You'll never he troubled with leaky con- 
nections when Stevens Spintite Wrenches are 
on the job. These handy little tools spin the 
nuts down tight, with vise -like pressure. mak- 
ing joints that are as solid as if soldered. No 
chance of losing the most delicate impulses 
that come in over your receiver. 

Spintites get into the cramped places 
where pliers are useless -no fumbling and 
fussing. Anyone who likes good tools will 
appreciate Spintites -they're real tools, made 
of tempered steel, in one piece; ruggedly 
built for long wear. 

Set of Spintites for Round Nuts, in 3 most popular sizes, 
$1.00. 

Set of Spintites for Hex Nuts, in 3 most popular sizes $1.00. 

Set of Spintites in 7 sizes for all Hex Nuts, on stand, $3.50. 

Spintites are made in every size 
and style 

Stevens Panel Cutters (see A) for cut- 
ting peek or socket holes in rubber or 
bakelite panels. " size, 75c. 1" size, 85c. 
1. -." size, $1. Set of 3, $2.50. 

Stevens Combined Drill and Counter- 
sink (see B). Drills and countersinks in 
one operation. Price 35c. 

Write us for Booklet 22 to -day, describ- 
ing complete line of radio tools. If your 
dealer can't supply Stevens Tools send his 

name, and order from us direct. 

STEVENS & COMPANY * 
375 Broadway New York 

rte. wr.m .r.w 

1 

Ì 

UNCLE SAAv1,T ÑING COIL ' 
L \ \41 

1 
I \\ , 
1 1 
4 Mr. L. E. Browne, writing in 
1 the New York Sun Radio 
0 Section of August 30th, re- 

garding the reception of i 
1 Broadcasting from Lieut. t 

4 
Brandt's DeHaviland plane 
speeding at 75 miles per 

0 
hour, 3000 feet above New 4 

d York, states: 
1 

1 Ì 

1 4 

f 
1 1 

- - - -- -- 
hooked up with an UNCLE 
SAM COIL -we brought the 1 

'4 
whole thing in on the loud 

1 
speaker as clear as a bell." 

4 

1 

1 

4 

4 

4 

"and N. T. G., who was 
at Palisades Park trying to pick 
him up with an EIGHT TUBE 
SUPER -HETERODYNE, 
SEEMED TO BE HAVING 
TROUBLE. Although we had 
only half of this -four tubes, 

For real distance, selectiv- 
ity, and volume with clarity 
you must use the Uncle 
Sam Master Tuning Coil. 

Price $5.50 everywhere 

FREE! 
Ask your dealer or 
write direct for cir- 
cuits in which this 
remarkable coil can be 

used. 

UNCLE SAM 
ELECTRIC CO. 

219 E. Sixth St. 
Plainfield, N. J. 

THE ONLY 1 
LICENSED ALL 
LITI TIMER ` r 411 a IV aINr 11/4111i 1111111 rr411111111, 

ar Tested and approved by RADIO BROADCAST * 
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Have You a 
Screw Driver? 

EXCLUSIVE! 
Mounts where any four -inch dial will mount 
-Absolutely self -contained -Nothing to be 
attached to panel - Slight eccentricity or an- 
gularity of instrument shaft of no conse- 
quence ; Micro -Dial will not bind -Abso- 
lutely noiseless -Knob mounted on double 
cone bearing, self -adjusting and self -aligning 
-No metal to tarnish or cause body effects; 
no rubber to deteriorate- Micrometer and 
coarse adjustments turn complete circle - 
Calibrations clockwise or anti- clockwise- 
Mechanism lubricated for life -Lasts forever 
-Improves with use. 

That is the only tool you need 
to remove an ordinary dial, and 
install the new, micrometer - 
tuning Jewett Micro -Dial. 

No drilling of panel -no cutting 
of instrument shaft. Just slip 
off the old, coarse, guessing -type 
equipment, and slip on the Micro - 
Dial that's 5o times as accurate! 
Here is the biggest advance yet 
made in accurate tuning. Two 

dials in one. Main dial corresponds to your old 
equipment. Inner dial moves instrument at only 
one -fiftieth normal speed, permiting accuracy far 
beyond the former reach of human touch and 
vision. 
More stations -more range -more volume - 
less interference. Transforms accurate tuning 
from an accident into a scientific certainty. 
Especially when coupled with a Jewett Super - 
speaker ensures the absolute limit of reproduc- 
tive volume from any set. 
Don't confuse the Micro -Dial with any other device for 
tuning improvement. Its ;compact neatness, and its com- 
plete freedom from wear or deterioration place it in a 
class all by itself and remember, you need only a screw 
driver to install. 
Rejuvenate your set by Micro -Dial equipment! 
If your dealer cannot supply you, we will ship direct 
to you, charges prepaid, on receipt of list price $3.50. 

JEWETT RADIO & 
PHONOGRAPH CO. 

CJCle Teii'ett 5 672 Twelfth St., Detroit, Mich. 

Micro Dial 
* Tested and approved by RADIO BROADCAST * 
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The Loud Speaker 
becomes beautiful 

furniture 
Radio has definitely turned toward the cab- 
inet type of loud speaker. In this, radio 
has followed the phonograph. The first 
Timmons Talker, of three years ago, was a 
cabinet type -and the Timmons Talkers of 
to -day are a finished piece of fine furniture 
-really beautiful furniture- hand -rubbed 
mahogany finish throughout. 
As for tone, we really believe that when you 
hear the latest Timmons Talkers, you will 
have a new conception of how clear and 
natural radio can be. But you must both 
see and hear Timmons Talkers. Two types 
-Adjustable (Type A) $35 and Non- adjust- 
able (Type N) $18. 

Timmons B- Liminators 
The Laboratories which produced these 
beautiful cabinet type loud speakers have 
now perfected the most revolutionary ap- 
paratus in Radio -the B- Liminator, suc- 
cessor to the B Battery. It supplies smooth, 
noiseless plate current direct from your 
electric light socket, 110 Volts, 60 Cycle, a. c., 
without changing your set; operates up 
to 9 tubes- detector as well as amplifiers. 
See and hear these Timmons Tested Pro- 
ducts at your dealer's, and meanwhile write 
us for literature fully describing and illustrat- 
ing Timmons B- Liminator and Timmons 
Talkers. 

TIMMONS RADIO PRODUCTS 
CORPORATION 

339 E. Tulpehocken Street l Philadelphia, Pa. 

ímmon g 

Three New Items 
Amsco Makes Them 

Amsco Low Loss Condenser 
Designed especially for perfection in set building. 
A laboratory instrument. 

Amsco "Dublwundr" 
Combination rheostat and Potentiometer. Se- 
lected by L. M. Cockaday for use in his improv- 
ed Four Circuit Tuner as described in October 
Popular Radio. 

Amsco Double Rheostat 
Designed to take the place of two Rheostats. 
Saves panel space and wiring. 

Ask your dealer or write for wir- 
ing diagrams and literature. 

Amsco Products, Inc. 
416 Broome St. New York 

* Tested and approved by RADIO BROADCAST 
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Build Your Own Roberts 

FOUR-TUBE KNOCK-OUT SET 
All parts complete including booklet, blueprints, and instruc- 
tions for the wonderful Roberts Four -Tube Knock -Out Set 
just as described in the Sept. issue of RADIO BROADCAST 

Every article and every transaction guaranteed to be satisfactory 
You will find it will save you time and patience to get all the parts complete for your 
Roberts Four -Tube Knock -Out Set from "The Radio House of Friendly Service" 
(Headquarters for everything in Radio.) 

- 

Showing Panel View of the Roberts Four -Tube 
Knock -Out Set 

$63.83 in value for Only $49.98 
Save $14.00 

-everything to build the Four -Tube Knock -Out Set, except a 
couple of dollars worth of hardware which you can procure locally. 
If you have some of the parts listed, tell us what you need, and 
we will send them only, and charge you for each on the same basis 
as though you ordered all. We guarantee our prices will please you. 

LIST OF PARTS 

- 5R5 Mahogany Cabinet, 7x21 
Quantity 

1 - 12R18 Insuline Drilled and Engr. Pane1,7x21 1 - 5R18 Baseboard, 61/2 x171'2 1 

6R25 Turney Coils 5 - 7R64 U. S. Tool Var. Condensers, .0005 2 - 7R14 Univernier Dials, 1/4 in. shaft 3 - 18R3 Inductance Switch Arm 1 - 18R15 Switch Points, %in. long 7 - 18R16 Switch Stops, %in. thick 2 - 15R31 Fada Type Rheostats 3 - 16R3 G. R. Co. Socket, 21/2 x21/2 x13/4 4 - 19R25 G. R. Co. Transformer, 5 to 1 1 - 19R26 Como Push -Pull Transformer 2 - 11R1 Federal Jack, open circuit. 11/2x3112 1 - 11R2 Federal Jack, double circuit, lie x31/2 1 - 3R16 H. R. Binding Posts, 3 -16in. shaft . 7 
7R73 Neutralizing Condenser, 4in. 1 - 15R14 Bradleyleak, % to 10 megohms 1 

7R45 Dubilier Grid Condenser, 00025 1 

7R48 Dubilier Micadon, 601, .005 1 - 7R45 Dubilier Micadon, 601, .00025 1 

2R65 Eveready C Battery, 41/2 volts 1 - 21R41 Varnished Tubing, 2ft. length 4 - 21R1 Bus Bar Wire, square, 2ft. length 12 
3R8 Copper Lugs, 3 -16in. hole 36 

Amount 
$ 5.00 

3.75 
.60 

10.00 
6.80 
3.75 
.25 
.14 
.04 

2.25 
4.00 
5.00 

12.50 
.60 
.80 

1.40 
1.50 
1.85 
.40 
.60 
.40 
.60 
.60 
.25 
15 

4R30 Blueprints and instructions How to 
Make 4 -Tube K. O. Set 1.00 

Regular Price for all $63.83 

14R45 Our Price, Postpaid $49.88 

NAME 

An inside view of the Roberts Four -Tube 
Knock -Out Set 

Mr. Lynch Says: 
Mr. Arthur Lynch, Editor of Radio Broadcast, under 
whose supervision the Roberts Four -Tube . Knock - 
Out" Receiver was developed, says in. part about this 
wonderful set: 
" Tube for tube, dollar for dollar, and re- 
sult for result, we will stack it up against any re- 
ceiver for home construction ever described by any 
radio publication and gamble that it comes out a 
winner." 

We Say: 
that we have seen hundreds of letters from 

radio enthusiasts everywhere who have built this re- 
markable Roberts Four -Tube "Knock-Out" Set and 
these letters ranged from conservative expressions of 
appreciation to wild -eyed enthusiasm. Thousands of 
others have built this receiver (all with marked suc- 
cess) and so can you. We recommend it unquali- 
fiedly to YOU. 

Quick Shipment. 
Goods Subject to Examination 

before acceptance, if desired. 
We Pay Transportation to any P.O. 

or shipping point in the L. S. 
No Money in Advance, unless you 

prefer to send with order. 
Letters Answered Quickly and 

Intelligently. 
Radio Questions Answered Free 

and without obligation. 
Interest Your Friends in this 

Radio offer. 

ADDRESS 

Special! 
We are organized specially 
to help you, and are sure 
you will find it pleasant to 
deal with us. Will you 
please give us a trial? 

Liberty Mail Order House 
The Radio flouse of Friendly Service 

Dept. 684Y 106 Liberty St., New York 
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TI6ÑM 
RADIOO MANUFt1CTEJRING 

COMPANY 

24 So. Clinton St. 
CHICAGO 

u S.A. 

Concert Model Speaker 
The Concert Model No. 80 is especially designed for reproduc- 
ing the enormous volume received from high -powered Super - 
Sets, without sacrificing the marvelous fidelity of tone and 
clearness for which Trimm Quality Reproducers are justly 
famous. An external adjustment, easily accessible, provides 
instant control of tone and volume. 

Professional 
Headset 

$25 
Trimm headsets Proved Superior 
Dr. Donald B. MacMillan, the noted Arctic explorer and 
the Wm. Hale Thompson expedition which is setting out to 
explore the un- mapped, far South Sea Islands, chose the 
Trimm "Professional" Headset after exhaustive tests proved 
it to be the most sensitive available. The "Professional" at 
$7.50 and the "Dependable" at $5.00 are two headset values 
unequalled in Radio. 

$7.50 Trimm Radio Manufacturing Co. 
24 South Clinton Street Dept. C Chicago, Illinois 

Member Radio Manufacturers' Association 

(moo 

COAST TO COAST 
RECEPTION 

Those fortunate 
builders of Receiv- 
ing Sets who 
through foresight 
used the Transcon- 
tinental Coils, are 
now receiving joy- 
ous results for their 
good judgment. 
Coast to Coast re- 
ception is obtained 
with regularity. 
Insist on the Trans - 
continental Coil and 
add to it the Radio 
Frequency Unit for 
most extraordinary 
results. 

LIST PRICES 
Transcontinental Tuning 

Coil $6.50 
Radio Frequency Unit, $2.50 

At all Better Dealers 

A four -tube hook -up and 
front panel layout is en- 
closed with every radio 
frequency unit. 

TRANSCONTINENTAL 
SALES CO. 

241 Market St. Newark, N. J. 

Point 
Number 
Two 

New Hexagon Shaft 
The Second of Five 

Unique Features 
The rotor blades, stamped with 

hexagon hole, are gripped tightly 
by the hexagon shaft, preventing 
fanning of rotor blades. Found in 
four new types -types 3 (plain) and 
4 (all- vernier), celoron end plates; 
types 5 (plain) and 6 (all- vernier), 
LOW LOSS -METAL END PLATES. 
Ask to see them at your dealer's. 

100% GUARANTEED 
Write for Literature 

U.S. TOOL COMPANY, Inc. 
125 Mechanic Street NEWARK, N. J. 

Mfrs. of Special Tools, Dies, Jigs, Auto- 
matic Machinery and Sub Presses. 

* Tested and approved by RADIO BROADCAST * 
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Not a makeshift-but a real 
Loud Speaker with the fimotts 

Manhattrn Concert Modulatore 
It's not a makeshift -it's not just 

a headset in a horn -but a real loud 
speaker that reproduces all radio pro- 
grams with excellent musical quality. 

The Manhattan Junior has a repro- 
ducing unit especially and correctly 
designed to operate the long air col- 
umn of the horn. The diaphragm 
is large and heavy -firmly locked in 
place -no rubber is used. The per- 
manent magnet is extra large -and no 
batteries are required for operation. 

The Manhattan Junior is the only 
loud speaker in its price class to have 
that most necessary adjustment -the 
"Concert Modulator." The impor- 
tance of this feature, first introduced 

and popularized on the Manhattan 
Loud Speaker, is now thoroughly 
established. By means of it, the in- 
strument can be satisfactorily accom- 
modated to set, tubes and the strength 
of "B" battery current, so that the 
best results can always be obtained. 
It also eliminates any possibility of 
"chattering" caused by overloading 
from powerful receiving sets. 

Hear the Manhattan Junior dem- 
onstrated at your nearest dealer -its 
musical qualities will astonish you. 

Made by the makers of the famous 
Red Seal Dry Batteries 

Manhattan Electrical Supply Company 
NewYork, Chicago, St.Louis, SanFrancisco 

C)jou'll also want 
these other 

cAlanhattan- 
Products 

Red Seal 
Variable Condenser 

A low loss condens- 
er with vernier giving 
smooth easy tuning 
control. Ideal for su- 
per- criticalwork. Brass 
Plates, "pig -tail" con- 
nections - shielded 
against hand capacity. 

Price -17 Plate -$5.75 
23 Plate -$6.00 

Red Seal Headset 
Designed for "DX" 

work. Tone quality 
excellent. Workman- 
ship the best. No dis- 
tortion or chattering. 
Bakelite case, soft rub- 
ber sanitary headband. 

Price-$6.00 

Red Seal Batteries 
The dependable dry 

batteryfor "A "circuits. 
Long operating life 
and g -eat recuperative 
power make Red Seals 
ideal for radio work. 
Sold by all classes 
ofdealers. Remember, 
flesh Red Seals bring 
in fresh stations. 

r 

A REAL LOUD SPEAKER WITH A °CONCERT MODULATOR" 

* Tested and approved by RADIO BROADCAST * 
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Thor Speaker Lamp 
[Patents Pending] 

As mellow in tone as 
the light it gives! 

N outstanding achievement in radio, Thor 
Speaker Lamp brings to a focus all the pro- 

gress of loud speaker design. With Thor 
Speaker Lamp, you have first of all a beautiful 
lighting fixture that anyone would love to have in 
the home. Concealed within the lamp is a marvel- 
ous speaker unit, made by the famous Dictograph 
Products Corporation. By its magic you have a 
reproducer that is as mellow in tone as the light 
it gives. Thor Speaker Lamp is in reality two de- 
vices in one -better than a table or floor lamp 
alone- better than a horn type loud speaker 
alone- because within itself it does the work of 
both. 

Thor Speaker Lamp will give you perfect repro- 
duction -free from the guttural, throaty sounds 
present in all horn -type loud speakers. It amplifies 
the full range of instrumental and vocal tones, so 
that they may be heard clearly in every part of the 
room. You do not have to sit directly in front of 
a horn to hear distinctly, because Thor Speaker 
Lamp is non - directional. 

Ask your dealer to demonstrate Thor Speaker 
Lamp beside any horn type loud speaker; its beauty 
alone will win your admiration; add to this, how- 
ever, its full, rich, mellow musical tone -its low 
price -and your preference will be certain. Thor 
Speaker Lamp is made in both floor and table lamp 
models. The base is stippled antique gold poly- 
chrome. You may choose either parchment or 
any color silk shade. Table lamp type, $35 at your 
dealer's. 

Franchises in certain territories still open. Dealers and 
Jobbers are invited to write for full details. 

THOR Radio Division 
of the Golden Gate Brass Manufacturing Co. 
1239 -1243 Sutter Street, San Francisco, Cal. 

1x21 

Apex Vernier Dial 
Do not bother with geared condensers, requiring 
many holes in the panel and careful lineup of 
pinion shafts, when this marvelous instrument 
provides the fine adjustment for tuning in dis- 
tant stations. Ratio 10 to 1- -quickly applied to 
any shaft. For s.Ile by all good radio dealers. 
If unable to obtain, fill in coupon and enclose 
$2.50 for nickle finish cr $3.50for Gold Plated finish. 

S B lD 1 1r IJ 14 15 L. Li 

7/ja'c.cdyu SEYEM MI( SOEER-METERO%ME URN ASSEM&ED. 

Coast To Coast On An 18IInch Loop 
Assemble Your Own 7 Tube Super- Heterodyne 

-on a 7 x 18 panel in three hours, $97.50 buys the 
parts complete, including drilled and engraved 
panels, condensers, sockets, transformers, dials, 
connecting plugs, cables, etc., with drawings, 
diagrams and instructions. Price of cabinets 
to fit -furnished on application. If your dealer 
cannot supply these parts for this complete Mic- 
rodyne Radio Set, fill in coupon, mail check or 
money order and send dealer's ncme. 
Apex Electric Mfg. ept.1104. 
1410 W. 59th Street, 

Co., 
Chicago, All:nois. 

Gentlemen; Enclosed find $ for which send me 

Name 
Street 
Cits State 

No library complete without Kipling complete. 

e Standard of the ©World r IIII tf 
CHAS. FRESHMAN C 
NEW YORK. PATENTS PEN 

The base -type 
Freshman Variable Grid Leak 
is the standard for those who build their 
own sets. It is the most compact and be- 
ing entirely sealed it always remains un- 
affected by any climatic conditions. 

Complete with either .00025 or $1 00 .0005 Freshman Condenser- . 

without condenser .75 
At your dealer's, otherwise send purchase 
price and you will be supplied postpaid 

Chas. Freshman Company, Inc. 
106 -7th Ave., New York 

* Tested and approved by RADIO BROADCAST * 
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Exact Size 
Cut of the 
Marshall -stat 

CMars1a11 -stat 

Do You Want to Hear 
More Stations? 

ADVANTAGES 
of the Marshall -Stat 
Requires only one hole in panel. 

Can be inserted in hole from which 
old rheostat is removed. 

Vernier all the way -but only one 
adjustment to make. 

Only two terminals. Connections 
cannot be made incorrectly. 

Can be used with any tube or 
combination of tubes. 

Compact in size. (Note full size 
cut above). Takes up very little 
space. Can be fitted anywhere. 

Working parts entirely enclosed in 
nickel -plated chamber 

Knob can be replaced with the 
knob of your set. Only one special 
screw (furnished at nominal extra 
charge) needed to make change. 

Discs made of specially -treated 
material which is the result of years of 
experimental and research work by 
radio and electrical engineers. Are 
absolutely uniform throughout. 

Mechanical construction and pro,. 
portions of discs are such that break- 
age is impossible. 

Price $1.75 

Getting more stations with the equipment which you have is 
largely a matter of adjustment on your tubes. 

Then why not use the smoothest accurate -adjustment rheo- 
stat you can get -the Marshall -stat? 

You will find in the Marshall -stat a means of obtaining any 
desired adjustment with absolute precision. The Marshall -stat 
varies the resistance, not step by step, but smoothly, continu- 
ously, and uninterruptedly from zero to maximum. 

The Marshall -stat provides vernier precision throughout 
its entire range. Yet, there is only one knob to manipulate - 
no troublesome double adjustment to make. 

It brings new stations to your receiving set and clears up for 
you the stations which you hear only occasionally and at those 
times indistinctly. 

Without having to drill additional holes, any one can install 
Marshall -stats in his receiving set, whether it is home -made or 
factory made. And wherever Marshall -stats are used, the 
pleasure and fun of radio are enormously increased and fun i radio are enormously increased. 

MARSHALL ELECTiZIC COMPANY 
3233 Locust St. 

Send for Old 
Man Ohm's 
descriptive fol- ,_ 

der on the 
Marshall -stat 

Saint Louis, Missouri 

>á; 

THE IDEAL RHEOSTAT FOR 
* Tested and approved by RADIO BROADCAST * 
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ow 
Send For. 

AF1L 
D 

P gés CATALOGNIVt! 
Get it s:oty! 

Crammed full of information and offers 
of all kinds of complete 

RADIO SETS, Parts 
and Accessories 

. 
1 

,,." 

including everything needed to construct the popular "Knock-Out" Sets 
developed and approved by Radio Broadcast 
magazine,published by Doubleday, Page & Co.- anything you may need to build or equip any set. 

Dar It's easy to do business with us, for this is `The Radio House of Friendly Service." All goods offered subject to examination and approval. No money in advance. Quick shipment. We pay transpor- tation anywhere in U. S. Satisfaction or monei, back. Your questions answered free. Get this wonderful catalog- -you need it- -write today ! (And will you be so obliging as to add the name of one or more friends you believe will soon want radio goods? Thank you!) 

;- ,//, 

No letter 
needed - just 
write y o u r own 
name and other 
names, if any, on margin, 
tear out ad and snail -now! 

LIBERTY M. O. House 
Dept. 67G Y, i 06 Liberty St. 

N.Y.C. 

Liberty Mail Order 
House 

106 Liberty Street 
New York 

Dear Mr. Rhea :- 

The proofs of your 
new catalog have 
been shown to me 
and I want to take 
this opportunity to 
congratulate you on 
the fine job you have 
made of it. 

In addition to the 
business-getting 
properties of your 
work there is a run- 
ning story of human 
interest illustrated 
by clear cuts, and I 
feel sure, that while 
serving you in par- 
ticular it will be of 
marked value to 
radio in general. 

With best wishes for 
your continued success 
I am, Cordially yours 

Arthur H. Lynch 

Greatest Loudspeaker Achievement 
3- Way- Control Balanced Armature 

OHL iria7HoNE 
LOUD SPEAKER 

i sterpeee 
Demand a Competitive 

demonstration 
IN YOUR DEALER'S STORE 

fall/ill not'Blast"or°Chatter" 
on,Neutyodyne or Super - 

Jfeterodyne circuits 

WITH 12" HORN, $25; 14" HORN, $28 
Written Guarantee With Every Speaker 

Write for Literature 

O'NEIL MANUFACTURING CO. 
715 Palisade Ave. West New York, N. J. 

NO MUSS CLEANiATTIACTIVE 
Makes a wonderful improvement in your radio set. Gives 
it more life and pep. Makes listening in a real pleas- 
ure. Gives a clearer reception than you have ever experi- 
enced. Brings in more stations louder and clearer and 
takes the guess work out of distance reception. 

Life of Battery Unlimited 
LITTLE OR NO REPAIRS EVER NECESSARY 

No deterioration -easiest and quickest to charge -will 
operate a 3 -tube set continually for over 50 hours. -Ordi- 
nary use 1 to 4 months without recharging. 
PANEL SWITCHES give instant and correct voltage 
A great and necessary improvement on batteries. Gives 
instantly correct voltage at all times and perfect recep- 
tion. Allows for charging in two equal parts. Conies 
in handsome indestructible case. 

X25C At your dealers or direct. Attractive 
s proposition to dealers and jobbers. 

LANE MFG. CO. Dept. 2941 W. Lake St., Chicago 

* Tested and approved by RADIO BROADCAST * 
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When the Curtain Rijes 
on the World's entertainment 
WHETHER you settle down comfortably to enjoy some 

special event or just to taste the casual pleasures of the 
ether, the Mercury Receiver holds up a faithful mirror before 
the original studio performance. 

The ethereal whisper of a violin, the mighty rushes of an orchestra, 
the lyric loveliness of a precious voice and the reedy depths of a 
great organ -all music is reproduced by the Mercury with an 
impartial fidelity very new in radio. 
MERCURY RADIO PRODUCTS CO. N 50 CHURCH ST., NEW YORK CITY 

Visit your dealer or write direct for De Luxe Catalog 

TECHNICAL 
Highest existing devel- 

opment of Grimes Inverse 
Duplex System. Four tubes 
reflexed and equal to six straight (two tuned 
radio frequency, tube de- 
tector and three stabilized 
audio frequency). Oper- 
ates from loop (furnished) 
also indoor or outside an- 
tenna without change in 
set. "Last word" low -loss 
engineering at every point. 

BROADCAST RECEIVER 
Licensed under Grimes Patents - issued and pending 

"The STRADIVARIUS of RADIO", 

APPEARANCE 
Solid American Walnut 

Cabinet. Hand rubbed 
genuine piano finish. In- 
clined panel of heavy - 
gauge, etched ordnance 
bronze. Set rests on rub- 
ber protecting buttons. 
Balanced panel arrange- 
ment of controls. All "A" 
and " B " dry batteries self - 
contained. Price, with loop; 
but without tubes and 
batteries, $165.00 list. 

INVERSE DUPLEX SYSTEM H INSURES NATURAL TONE QUALITY 

z._- ;),;' dI(llI11UlIINIIUIIIl1111U111N11111111111111111111111111111111WliIII111111111111ÌillIIi11111111111111t1C ; ;;'!,.i --_ 
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Model C -12 Two -tube Receiver, $18.00 
-A great distance getter; puts local sta- 
tions on the horn; single dial tuning. 

KODEL 

$18.00 

f or every purpose 
any purse 

$5 to $32.50 
RADIO'S latest triumph -the won- 

derful KODEL Circuit, brilliant 
discovery of an independent experi- 
menter. So simple it `can be sold at 
amazing low prices, so effective that it 
gives as good or better results than 
receivers costing much more. Single 
dial tuning except in the 3 and 4 tube 
models which have only two dials. 

Powerful, compact, great for dis- 
tance, works perfectly without an 
outdoor antenna, all at prices anyone 
can afford. Cabinets finished in hand- 
some black leatherette. 'You may use 
either storage battery or dry battery 
tubes. 

See the KODEL line at your dealer's. 
If he does not carry these marvelous 
sets, send us his name and address and 
we will send you the interesting KODEL 
catalogue, from which you can order 
direct. Money returned if any KODEL 
set does not more than satisfy you. 

Dealers: the KODEL is a sensation wherever 
introduced. Write for terms. 

KODEL MANUFACTURING 
COMPANY 

Under the same management that made the Homcharger famous 

128 West Third Street, Cincinnati, Ohio 
FREE! Write for instructive KODEL 
catalogue, entitled "Radio for Every 
Purpose and Any Purse." FREE! 

The Garod V 
Genuine mahogany 
highly finished cabinet 

graceful t5O sloped genuine mahogany panel - 
carved feet, five -inch dials -double reading 
Weston volt- meter -5 tube model. Size 345/a" long - ¿33/40 deep t t3 /a11 high. $195.00 

Here it is in the New Garod line 
Power -to produce great volume. 
Power -to -bring in distant stations. 
Power -to work through local stations. 
Power -to moderate or intensify 

volume. 
Power -to render the original quality 

of tone transmitted. 
Power -to select programs. 
Power-to get the best ou-t of the 

program. 

The Garod RAF 
The receiver that made 
GAROD famous. Added 
mechanical improve- 
ments -4. tube model - 
with which you are fa- 
miliar. Size ¿01 /Z" long 
73/s" deep- ro" high 

$l35ó0 

The Garod Georgian 
Rich brown burled wal- 
nut, with door -panel 
borders of inlaid ebony 
and holly -5 tube model - built -in loud speaker - battery compartments 
and accessory drawer. 
Will grace the finest 
drawing room -provide 
the best in radio recep- 
don. Size 351/2" long - 
165/e" deep -42 %2" high. 

$ 40099 

attractive Territorial Concessions 
Open to Responsible Selling 

Organizations 

THE GAROD CORP. 
120 Pacific Street . Newark, N. J. 

* Tested and approved by RADIO BROADCAST * 
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Ward's 
Radio 

Catalogue, 

Write for your FREE copy 
We want you to have a copy of 

Ward's new Radio Catalogue. 
You will find it a storehouse of in- 

formation -a dependable guide to 
the newest and most important radio 
developments. 

It shows all improved parts and 
diagrams of the best hook -ups for 
the man or boy to build his own set, 
as well as the very best ready -built 
sets at surprisingly low prices. 

Montgomery Ward 86 Co. are 
Headquarters for everything in 
Radio. And this Catalogue shows 
complete - everything in Radio 

equipment. Remember we sell only 
standard goods - direct to you by 
mail, and without the usual Radio 
profits. 

For 52 years, "Satisfaction guar- 
anteed or your money back," has 
stood behind every Ward sale. At 
Ward's, quality is never sacrificed to 
make a low price. 

Write for your copy of this 68 -page 
Radio Catalogue. See for yourself 
the low prices. You may as well 
profit by the savings it offers. 

Address our house nearest you: 
Dept. 27-R. 

MontgoïñWard &Co 
The Oldest Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

www.americanradiohistory.com
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Sectdt any type 
or make of tube 
.in any condition 
199- 201A 12 200 

We will replace your old Burnt -out or Bad Tube with another of similar 
Type and guarantee it to function as well as any Standard Tube made. Our 
Tubes are made in all types- 201 -A- 200 -WD -12 -199, etc. Any tube that 
does not oscillate and amplify will be replaced Free of Charge if Filament 
is not burned out, provided it is a Tube that has been exchanged with us. 

Radio Auto Distributors 
H -544 920 -D N. W. WASHINGTON, D. C. 

Special Discounts to Dealers of Radio Merchandise 

Crescent Lavite Resistances Absolutely Non- Inductive 
12,000 
48,000 
50,000 

100,000 

Special resistance to order. When better resistances are niade Crescent will 
make them. CRESCENT RADIO SUPPLY CO., 5 LIBERTY ST., JAMAICA, N. Y. 

f BUY REPAIRED TUBES and 
SAVE THE DIFFERENCE! 

You can save at least 50% by buying 
C. F. E. repaired Tubes. 
Return your old tubes and get any kind 
or model of standard tube you wish. 
$2.25 per tube. 
If you do not return old tubes, the standard re- 
paired tubes are $2.50 per tube. 
Repaired tubes are carefully packed and mailed 
to you C. O. D. 

These repaired tubes carry an unlimited 
guarantee. If they prove to be unsatis- 
factory for any reason, return them and 
get others or get your money back. 

Special discounts to agents and dealers 

C. F. E. RADIO TUBE WORKS 
Essex Court Newark, N. J. 

Build a 
Super - 

Heterodyne 

with the 
improved 

"AIRKORE' 
KIT 

Points of Construction 
1. Each transformer is shielded with a non -magnetic shield, which 

prevents interaction between the radio frequency stages and 
does away with using bulky shields, thus simplifying the con- 
struction of a Super- Heterodyne. A binding post is furnished 
on each shield for grounding. 

2. Accurately matched in sets of four. 
3. Moulded of genuine Bakelite. 
4. The windings are especially insulated to withstand high voltages. 

Kit includes 3 matched intermediate transformers, 1 matched input 
transformer, Blue prints giving panel layout, baseboard layout and 
wiring diagram also instruction book giving details for making an 
8 tube Super- Heterodyne. Price $20.00 

Write for Booklet Jobbers and dealers write 

The Radiophone Equipment Company 
1409 W. York St., Philadelphia, Pa. 

* Tested and approved by RADIO BROADCAST * 
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Thrill With the 
ig Crowd 

¡VOR real thrills, tense moments and 
JI. dramatic situations, what can com- 
pare with a football game between two 
great American colleges? 

A crisp fall day, stands jammed to the 
bursting point, bands playing, college 
songs and cheer, stirring the very souls 
of spectator and player alike -what could 
present a more inspiring, colorful picture? 

You may not see the game, but with 
MUSIC MASTER attached to your radio 
set you can, in the comfort of your home, 
follow your favorite team up and down 
the field. The vivid word -picture of the 
announcer, play by play, will reach you 
with bell -like clarity through this wonder 
instrument of radio. 

Until you hear the voice of MUSIC 
MASTER you have not heard radio at 
its best. Your dealer will send one to 
your home to prove with your own set. 

Get a MUSIC MASTER and have it 
ready for the next game. 

Dealers everywhere 

Music Master Corporation 
Makers and Distributors of High -Grade 

Radio Apparatus 

10th and Cherry Streets 

Chicago PHILADELPHIA Pittsburgh 

. i 

RADIO REPRODUCER 

Connect MUSIC MASTER 
in place of headphones. No 
batteries required. No ad- 
j ustments. 

* Tested and approved by R.1DIO BROADCAST * 
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Home 

21 -inch Model, for Con- $35 
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The "KNOCKOUT" Tool Kit 
FOR ALL RADIO CONSTRUCTION 

RADIO BROADCAST 
DOUBLEDAY.PAGE &CO. 

GARDEN CITY, NEW YORK 

Mr. W. B.Siebert, 
Hammacher, Schlemmer & Co., 
4th Ave. & 13th St., 
New York City. 

Dear kir. Siebert: 

Your radio kit arrived this morning. 
Saturday is a short day with us and i do 
wish you could have held off the delivery 
until Ylonday. The kit just threw a monkey - 
wrench in the machinery and I doubt that any 
of ay gang will be able to compose themselves 
for the rest of the morning. 

They have been trying the automatic 
center punch on all kinds of panel material and 
are greatly enthused over it. I'm afraid some 
of our panels may be a little the worse for the 
wear. Three requests have been rude to take 
the kit home and the only way to settle the 
dispute is to take it home myself. You may ba 
sure that the kit will never be returned to you 
so,you may as well send.the bill along. 

In the future, when you have such a 
pleasant surprise for us, please see that it 

arrives at some time other than Saturday morning. 

AHL: H 

Very truly 

.-=t"..t1.1s4v% 

Editor 

"GNOME BRAND" TOOL KITS 
Just what you need to build "Knockout," 

"Roberts," "Super- Heterodyne" and all 
other sets and equipment 

RADIO KIT No. 1 -22 TOOLS $16.00 each (as illustrated) 
RADIO,KIT No. 3 -16 TOOLS $8.00 each 

Also Carpenters' Tools in sets for home 
and general use. 

Send for circular No. 282 

HAMMACHER, SCHLEMMER & CO., Inc. 

NEW YORK Since 1848 4th AVE. & 13th ST. 

Loud Speaker 
Extension Unit 
* COMPLETE 

T HIS COMPLETE UNIT enables 
those who want to use the Loud 

Speaker in other pay tl of the house to do so with- 
out removing set. Insert plug from loud speaker 
into jack; place plug on end of cord, into set. This can be 
done readily and saves the trouble of using tools or soldering 
iron. 

PRICES, including Jack, Plug and Cord 
IO foot cord......... $2.25 40 foot cord... .$3.00 
20 foot cord ... 2.50 50 foot cord 3.50 
30 foot cord 2.75 100 foot cord........ 5.75 

Manufactured by 

Four Way Co. :: Myrick Bldg. :: Springfield, Mass. 

LARGEST RADIO STORES IN AMERICA 

509 S. Stace St. CHICAGO, U. S. A. Dept. RB -6 

We guarantee 
our new 68 -page RADIO 
Catalogue will save you money 
on brand new 
paratus. We 
stocks, jobber 

1)) 

fully guaranteed, nationally advertised radio ap- 
buy up manufacturer's and government surplus 
and dealer bankrupt stocks, etc. Our enormous 

buying power permits us to pay 
spot cash and get rock- bottom 
prices -even way below manu- 
facturer's costs. That's why our 
catalogue is crammed with thou- 
sands of wonderful radio bar- 
gains. That's why we GUAR- 
ANTEE to save you money. 

.y 

10 

D 

zite foryour 

FREE 
e4 

ø/</ 
//y r 1 

" 
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IT is no trouble at all for a person 
in Dallas, Texas, to pick up either 

Seattle or Cuba with a Mu -Rad 
MA-2o! Mr. K. H. Wiggett in 
Sherbrooke, Quebec, got Los Angeles 
and "heard them perfectly." 

The amazing thing is, the Mu -Rad 
MA -2o does this without any batter- 
ies. Just hook it up to your electric 
light socket and you are in touch 
with the continent. 

The Mu -Rad is so easy to operate' 
It will select stations with such rare 
delicacy that even a person with no 
knowledge of radio whatever may get 
any desired program that is in the 
air quickly and easily. 

As for tone quality, the Mu -Rad 
must be heard to be believed. Get 
prepared for the Christmas programs. 
Write for literature on Mu -Rad Re- 
ceivers and proof of the amazing 
results owners get. Address Dept. C. 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


160 RADIO BROADCAST ADVERTISER 

THE 

Yhe 
7amous 

ou TICAL AMPLIFI 

TRADE MARK 

Loud Spe 

GUARANTEE 
Money back any time within ten 
days if dissatisfied. We further 
guarantee 'o the publication carry - 
ing this advertisement that each 
and every speaker will be sold on 
the above terms and the instru- 
ment will be exactly as offered in 
this issue. 

PRICE 
DELIVERED 

FREE TO 
YOUR DOOR 

Call at our Factory. 
Send us your check 
or money order, or 
pay postman $10. 
Prepaid to any part 
of the U. S. and 

possessions. 

You can only buy the BEL -CANTO direct from Us -the Manufacturers - 
We save you these three profits-Distributor- Jobber - and Dealer 

FIBRE HORN ADJUSTABLE UNIT 
ANOTHER BEL -CANTO TRIUMPH 

The New BEL -CANTO Head Set -as Accurate as a Watch 
The New Bel -Canto Ear Set is the only Head Set in the WORLD which Eliminates the 

uncomfortable Head Band. 
The combined weight of the complete set -less than 6 ounces. 
The units of this new Ear Set are only 7 16 of an inch in thickness and 23/8 inches in 

diameter. The resistance of each unit is 1100 Ohms. 
From your dealer or direct from us Price $6.50. 

Bel-Canto Manufacturing Co. 
BENSEL -BONIS CO., INC. 

General Office and Factory Dept. R. B. 
872 Broadway, New York City Tel. Stuyvesant 1921 

The FRENCH BINDERS 
Good books with artistic binding 

COUNTRY LIFE PRESS GARDEN CITY, N.Y. 

WOUND OR UNWOUND 
WE ARE HEADQUARTERS 

Bakelite Forms, Only 
17 Slots - 35;8" Diameter - 25 cents . Reg. Jobbers and Dealers Discounts 
J. NAZELEY CO., 571 Hudson St., New York 

"Built tt-) to 
First- 0 Last" 

INSIST ON THE SILVER 
k`i PLATED AIR CONDENSER k 
tFOR YOUR DT RA O SET 

* Tested and approved by RADIO BROADCAST * 
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Earn$50 to X200 aWeek 
in RAI) 

You can! Hundreds of ambitious men are already 
earning thousands of dollars in this wonderful 
new industry -you too can get your share. Mail 
coupon below for Free Book which describes fully 
the amazing money making opportunities in 
Radio and tells how YOU can earn from $5,000 

to over $10,000 a year. 
THE astounding growth of Radio has created thousands of 

big money opportunities. Millions of dollars were spent 
during the past year on Radio, and thousands of young 

men are needed right now to meet the ever increasing demand 
of work. 

Men are needed to build, sell and install Radio sets -to 
design, test, repair -as radio engineers and executives -as 
operators at land stations and on ships traveling the world over 
-as operators at the hundreds of broadcasting stations. And 
these are just a few of the wonderful opportunities. 

Easy to Learn Radio at Home in 
Spare Time 

No matter if you know nothing about Radio now, you can 
quickly become a radio expert, by our marvelous new method 
of practical instruction -instruction which includes all the 
material for building the latest up -to -date radio apparatus. 

Scores of young men who have taken our course are already 
earning from $75 to $200 a week. Merle Wetzel of Chicago 
Heights, Ill., advanced from lineman to Radio Engineer, in- 
creasing his salary 100%o even while taking our course! Emmett 
Welch, right after finishing his training started earning $300 a 
month and expenses. Another graduate is now an operator of a 
broadcasting station PWX of Havana, Cuba, and earns $250 a 
month. Still another graduate, only 16 years old, is averaging 
$70 a week in a radio store. 

Wonderful Opportunities 

Pay Increases 
Over $100 a Month 

I ám averag- 
ing anywhere 
from $75 to$l ço 
a month more 
than I was 
making before 
enrolling with 

ou. I would 
not consider 
ÿI0,000 too 
much for the 
course. 

(signed) 
A. N. LONG, 

120 No. Main Street. 
Greensburg, Pa. 

Doubles Salary 
I can very easily 
make double the 
amount of money 
now than before 
I enrolled with 
you. Your course 
has benefited me 
approximately 
$3,000 over and 
above what I 
would have earn- 
ed had I not 
taken it. 

T. WINDER, 
931 Belford Avenue, 
Grand Jtmction, Colo. 

i 

Hardly a week goes by 
without our receiving urgent 
calls for our graduates. 
"We need the services of a 
competent Radio Engineer" 
-"We want men with ex- 
ecutive ability in addition 
to radio knowledge to be- 
come our local managers" 
"We require the services of 
several resident demonstra- 
tors" -these are just a few 
small indications of the 
great variety of opportu- 
nities open to our graduates. 

Take advantage of our 
practical training and the 
unusual conditions in Radio 
to step into a big paying 
position in this wonderful 
new field. Radio offers you 
more money than you prob- 
ably ever dreamed possible 
-fascinating easy work -a 
chance to travel and see the 
world if you care to or to 
take any one of the many 
radio positions all around 
you at home. And Radio 
offers you a glorious future! 

The National Radio In- 
stitute is America's Pioneer 
Radio School-Established 
in 1914. Our course is the 
absolutely complete one 
now being offered which 

qualifies for a government first class commercial 
you the bigger paying jobs in Radio. 

Send for FREE RADIO BOOK 
Learn more about this tremendous new field and its remark- 

able opportunities. Learn how you can quickly become a radio 
expert and make big money in Radio. 

We have just prepared a new 32 -page booklet which gives a 
thorough outline of the field of Radio-and describes our amaz- 
ing practical training in detail. This Free Book, "Rich 
Rewards in Radio," will be sent to you 
without the slightest obligation. Mail 
the coupon for it now! 

For a short time we are offering a 
reduced rate to those who enroll at 
once. Act promptly and save money. 

license. It gets 

NATIONAL RADIO 
INSTITUTE 

Dept. 31LA Washington, D.C. 

.. 
NATIONAL RADIO INSTITUTE 

Dept. 31LA. Washington, D.C. 
Please send me without the slightest obligation your Free 

Book, "Rich Rewards in Radio," and full details of your special 
Free Employment Service. Please write plainly. 

Name Age. 

Address 

City. State 
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If you want to Build 
your Own, we have made 

Set Bui1dind Easy 

FRESHMAN 

Tuned Radio 
Frequency Kit 

SELF BALANCED LOW LOSS 
TUNED RADIO FREQUENCY KIT 
WILL NOT FRESHMAN oQa..rrrn 

C4 rJ 
OSCILLATE 91 SII13PJEIt ;iE.::r- .ic. 

S. i ASev .r rLr 
3NASTERGIECE TUNED 'RADIO FREQUENCY UNITS 

$ 1750 éc ñri _ .` . .. 
!u "..`yllll- 
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No Neutralizing or Balanc- 
ing Condensers Required 
to easily build a five tube tuned 
Radio Frequency Receiver that will 
be highly selective as well as a re- 
markable distance getter, receiving 
all stations with pleasing clarity and 
volume. Not only will it bring in 
all stations, both distant and local, 
but it will bring in the same stations 
night after night at the same dial 
settings. 

Kit consists of 3 Masterpiece Tuned Radio 
Frequency Units carefully matched and bal- 
anced. Complete with wiring diagram and 
instructions for building any 5 tube tuned 
radio frequency receiver 
and also drilling template 
for proper mouting. . . . 

7.50 
10i } VUL i'LVtci.tiuIL UC JUL(. L11.. kit YOU l l lino JI.Liat 
number on the coil. At your dealer otherwise send 
purchase price and you will be supplied postpaid. 

CHAS. FRESHMAN CO., Inc. 
106 Seventh Ave. New York 

DARIOLA 
Original-Compact-Efficient 
A unique receiver, embodying the 3 circuit 
regenerative principle. Very simple to tune. 
Built of the finest quality materials throughout. 
Well finished appearance. 

Good Distance Reception 
THE DARIOLA is equipped with MYERS Fa- 
mous Dry Battery Tube. Only extras needed 
are two Dry Cells, one 221V or 45 V "B" Battery, 
headset and wire for attaching. 
Fully covered by manufacturer's guaran- $ 1 
tee. There is no better one -tube set. 
At your dealer or sent postpaid on receipt 
of check or money order. 

DARWAL CORPORATION 
Dept. B, 1261 Broadway New York City 

Dealers write for quotations 

There is only one 

GENUINE 
EBY Binding Post 

With tops which Don't Come Off" 
Eby Posts are scientifically de- 
signed, beautifully finished and their 
price is right. 

This is our Ensign post which can be 
furnished either plain or engraved 
to twenty -five different markings. 

EBYS are Binding Posts PLUS 

H. H. EBY MFG. CO. Phila., Pa. 
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ANY CONDENSER CAN BE CALLED LOW LOSS, BUT 
ONLY ITS PERFORMANCE QUALIFIES THE NAME. In 
THE NEW YORK GROUNDED ROTOR scientific designing, 
together with the highest grade of materials and instrument work- 
manship combine to produce a condenser that is in a class by itself 
no other condenser manufactured incorporates so many actual 
improvements. 

Grounded 

Rotor 

VERNIER 
ATTACHMENT 

Geared 

Vernier 

Attachment 

ADJUSTABLE CONE TYPE BEARINGS, PIG TAIL CONNECTIONS 
AND STOP, STRAIGHT LINE CAPACITY, GEARED VERNIER ACTION 
(which may be purchased separately if desired) ; -only geared vernier that 
swings a 4" dial, -DIELECTRIC OF GENUINE HARD RUBBER WITH 
WIDE SPACING OF PLATES. In a word, a precision instrument possessing 
the absolute minimum losses, the maximum obtainable efficiency, insuring 
GREATEST DISTANCE, SHARPEST POSSIBLE TUNING AND WON- 
DERFULLY CLEAR RECEPTION. 

.0005 (23 plate) without Vernier, $4.50. Geared Vernier attachment 
complete $1.50. 

Unequalled for Super Heterodyne, Neutrodyne and all exacting circuits. 

OUR STANDARD NON-GROUNDED CON- 
DENSERS are made in four sizes, with or without ver- 
nier, and are universally recognized for their efficiency, 
workmanship and low price, -made possible by large 
production. 

NEW YORK PRECISION MICA FIXED CON- 
DENSER adds the real undistorted true tone quality 
to your receiver -the reason they are specified by lead- 
ing Radio Engineers and used by the most discrimi- 
nating manufacturers. 

We also manufacture ByPass condensers, distor- 
tionless Audio Transformers and many other live wire 
sellers. 

Type B 

.00035, with Grid Leak Mounting attached, 
45c list. Type C 

NEW YORK COIL COMPANY 
338 Pearl Street, New York City, N. Y. 

Pacific Coast- MARSI-IANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


164 RADIO BROADCAST ADVERTISER 

Every Question 
ANSWERED 
for only $1Q 

At last you have under one cover a 
Complete Radio Handbook 

New Leatheroid Edition 
Compiled by HARRY F. DART, E.E., formerly with 
the Western Electric Co., and U. S. Army Instructor 
of Radio. Technically edited by F. H. Doane. 

514 PAGES 

N O MORE need you turn from book to 
book, hoping to find what you want. 

It is all here, in 514 pages crammed full 
of every possible radio detail. Written in 
plain language, by engineers for laymen. 
Clears up the mysteries, tells you what you 
want to know. 

IT EXPLAINS : Electrical terms 
and circuits, antennas, batteries, 
generators and motors, electron 
(vacuum) tubes, every receiving 
hook -up, radio and audio frequency 
amplification, broadcast and com- 
mercial transmitters and receivers, 
super -regeneration, codes, license 
rules, etc. 
Under one cover. Yes, it is all in one 

volume of 514 pages of clear type with 
hundreds of diagrams and illustrations. 
Takes the place of eleven or more spe- 
cialized texts, each costing from two to ten 
times the cost of this single book. 
Send $1.50 to -day and get this 514 -page 
J. C. S. Radio Handbook -the biggest value in 
radio to -day. Money back if not satisfied. 

-TEAR OUT HERE- 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8296 -C, Scranton, Penna. 
I enclose $1.50. Please send me- post -paid -the 514 - 

page I. C. S. Radio Handbook. It is understood that if 
I am not entirely satisfied I may return this book within 
five days and you will refund my money. 

Name 

Address 
Check here and enclose $1 if you wish the 

cloth -bound edition. 

RESISTS 
FIRE 

Extreme heat and bitter cold have little or no effect 
on a Bakelite - Dilecto red stripe panel. Neither do 
water, oil, steam, solvents and the milder acids. 

b akelite- dilecto 
(Distinguished by its Red Stripe) 

Highest in dielectric strength. The most perfect 
paneling material known. Used successfully in the 
U. S. Navy and Signal Corps for ten years. Be sat- 
isfied with nothing else for your panels. Tell it by 
its red stripe. 

THE CONTINENTAL FIBRE CO. 
Factory: Newark, Delaware 

Service from: 
SAN FRANCISCO, 75 Fremont St. 
LOS ANGELES, 307 S. Hill St. 
SEATTLE, 1041 Sixth Ave., So. 

NEW YORK, Woolworth Bldg. 
CHICAGO, Wrigley Building 
PITTSBURGH, 301 Fifth Ave. 

2,000 ohms 
$4.50 

3,000 ohms 
$5.00 

* 

Complete 
with 

five feet 
of cord 

For tone, volume 
and clarity of broadcasting reception Schwarze Head Phone 
sets have proven ideal. Pure tones at maximum volume, dis- 
tortion entirely eliminated and true articulation -these are 
the results of Schwarze super -sensitiveness and true -to -tone 
qualities. The phones are hard rubber, mounted on polished 
swivels which are instantly adjustable. The powerful Schwarze 
magnets give direct center pull on diaphragm. Pole pieces 
are ground uniformly and accurately. Every set comes to 
you carefully tested, ready for use. The complete sets are 
light and comfortable. At these prices you can easily afford 
several Schwarze sets. 

SCHWARZE ELECTRIC CO., Adrian, Mich. 

Radio Head Phones 
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Anew 
to 

way Supreme Purity and Sweetness of Tone 

the Pfanstiehl Model 7 Receiver 

.ar-. 
P°anstivhl Patents Pendiny 

A 5 -Tube Receiver using the new system of tuned radio frequency 

ANentirely new stage of radio develop- 
ment has been reached by the Pfan- 

stiehl non -oscillating system. Radio has not 
been entirely satisfactory hitherto. It has 
been more or less of a scientific toy, fur- 
nishing excitement for the radio fan rather 
than dependable enjoyment for the home. 
People now want trouble -proof service and 
purity of tone. The new Pfanstiehl meets 
those requirements, as they have never 
been met before, by avoiding complica- 
tions. It is surprisingly simple, trouble - 
proof, gives a clear, natural tone at any 
distance. Internal noises have been abso- 
lutely eliminated. 

The Pfanstiehl Non -Oscillating System 
a Revolutionary Improvement 

Hitherto radio has been advancing along 
the line of more and more complication to 
get a higher sensitiveness. As amplification 
increased, internal noises developed.These 
were due to stray oscillations throughout 
the receiver which had to be choked down 
or neutralized by extra condensers, stabi- 
lizers and wiring- complications which 

V 

get out of order and need adjustment. This 
was not the way to make radio a dependa- 
bly enjoyable instrument for the home. It 
was not simple enough. 

Simple -and Clear as a Bell 

What Pfanstiehl did is to design a non - 
oscillating system, which gets rid of all 
stray oscillations -keeps them out. There 
is no need of choking or neutralizing de- 
vices. You can change tubes as often as you 
like. No adjustments are needed. The ab- 
sence of such devices greatly improves purity and 
sweetness of tone. Speech and music are nat- 
urally received and reproduced. In this re- 
spect distance makes no difference. There 
is no distortion, however great the amplifi- 
cation. Tuning is so sharp that wave lengths 
can be distinctly and separately received 
less than eight meters apart. 

DEALERS: Exclusive local franchise open 
to strictly high -grade dealers in a number 
of desirable territories. Act quickly. Write 
for the Pfanstiehl Proposition. 

PFANSTIEHL RADIO COMPANY 
HIGHLAND PARK, ILLINOIS 
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JEWELL 
+ RUN-DOWN BATTERIES vor 

55 
Pat. 

Pending 

With self contained switch for double 
and triple readings. 

Cause the Radio World More Trouble 
Than All Other Sources Combined. 

@Avoid this grief by mounting a 
Jewell No. 5 5 on the panel of your 
set and test your batteries daily. 

Jewell 15 -A Catalogue fully illustrates 
the most complet ° and accurate line 
of Radio Instruments made. 

Order front Dealer 

Jewell Electrical Instrument Co. 
1650 Walnut St. Chicago 

"25 Years Making Good Instruments" 

Stop Tilbe. 
* B7IiN 

CLERATONE SOCKET 
CLEARER RADIO TONE 

Shock absorbing.Tube hold- 
ing element "floats" on per- 
fectly balanced springs.Takes 
up all jar and mechanical 
vibrations which interfere 
with clear reproduction. A 
vital necessity for and used 
by leading makers of portable 

sets. Made of molded Bakelite. Underside of base 
provided with smooth bosses for accurate mounting. 
Contact springs keep tube prongs clean. In two sizes, 
for standard and UV-199, etc., tubes. 

Radio Battery Switch 
Lightest and neatest switch made. Requires 
only C -inch hole in panel. Requires no wash- 
ers. Only one adjustment necessary. The push - 
pull single contact features give positive con- 
tact. When it's in it's off, avoiding accidental 
cutting in of battery. 
Ask your dealer, or send us his name and 
address and we will supply you through him 

Benjamin Electric Mfg. Co. 
120 S. Sangamon St., Chicago 

247 W. 17th Street 580 -582 Howard Street 
New York San Francisco 

Registered U. S. Patent Office 

Better Tone - Greater Volume 
You can't beat the Supertran Audio Transformer when it 
comes to volume -real volume with wonderful tone, no 
matter how distant the station. It's in a class by itself. 

Free instructive literature on request 
FORD MICA COMPANY, Inc. 

33 East Sth Street New York 

aii¡\i s¡1ü s 1i sn+¡1a 
.WAY RADIO 

`'µ..- 2950 
Gets station 

Far and near 
Joud and Clear 

1RAWAY Radio Sets are amazing values at bargain prices. F Users get stations from New York to Frisco- loud and clear. 
Operate with either dry cells or storage batteries. Beautiful 

cabinet finished in mahogany with new platinum -finished panel. 
S.\TISFACTION GUARANTEED Don't pay $100 to 5150. Write 
for our money-saving plan and literature. 

2 -Tube Set - $29.50 
4 -Tube Set - 59.50 

Biggest possibilities you ever heard of. Dealers - Agents: Write for plan and territory quickly. 

THE FARAWAY RADIO CO., 655w. THIRD ST., CINCINNATI, O. 

aViat/iNI\ 17nr,.... 
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Manufactured under license agreement 

The New Easy Way to 
Build and Re -build Rgdio Sets! 

ONE UNIT -the De Roy Pazusif ornier -in- 
stead of condensers, couplers, radio fre- 
quency transformers and v a r i o m e t e r s 

requiring involved wiring and complicated tuning. 
Increasing the power of your set, or changing 
your hookup is simply a matter of adding more 
be Roy Pliusifornier Units to the circuit. The De 
Roy Phusiformer consists of a telescoping series of 
coils lying in a non -inductive field. Far more 
sensitive than the instruments it displaces - 
bringing in programs from great distances sur- 
prisingly clear and loud. Selects with a posi- 
tiveness. Permits "logging" of stations. 
Absolutely NO distortion, radiation or oscilla- 
tion! 

PRICE Complete 
with Bakelite Dial 0 g.0 

,,. 

How to Buy De Roy "No-Los" 
PHUSIFORMERS 

This new radio unit is so revolutionary and the demand already 
so great that we naturally have not been able to supply all radio 
dealers. Therefore, do not give up the idea simply because you 
cannot buy it locally. Just send us your money order, and we 
will fill your order direct. Be sure to mention your dealer's name. 

Satisfaction Guaranteed 

Write for Literature mentioning the name of your dealer 

Watch for Announcement of the 
New De Roy "No -Los" Phusiformer Receiver 

De Roy Radio Corporation 
280 -286 Plane Street Newark, N. J. 

www.americanradiohistory.com

www.americanradiohistory.com


ius RADIO BROADCAST ADVERTISER 

Every day, woo careful 
purchasers select 
MAR -CO STA -PUTs 
-the famous plugs 
that do everything you 
expect, yet cost but 
4o cents! Now im- 
proved and strength- 
ened, STA -PUT is 
the outstanding plug 
value! 

The compact, leak -proof construction, 
and the amazingly smooth, easy opera- 
tion, of MAR -CO neutralizing con- 
densers works wonders in all radio 
frequency circuits. Perfect neutralizing 
of tube capacity for $1.25. 

MAR° CO RADI O 

J_AA A A AAw AAw 
PRODUCTS 

To Each 
Purchaser ó( á 
Woild Batterj 

A 24 -Volt B Storage Batterypositivelygiven FREE with each purchase of a WORLD ..A" Storage Battery. The WORLD Battery is fa- mous for its guaranteed quality and service Backed by years of Successfu' Manufacture and Thousands of Satisfied Users. You save 50(7,-). 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6 -Volt, 11 Plate $'2.25 
6 -Volt, 13 Plata 14.25 6 -Volt, 100 Amps. 12.50 

12 -Volt, 7 Plate ? 7.00 6 -Volt, 140 Amps. 16.ÓÓ 
Shipment Express C. O. D. subject to exomination. 

5 per cent discount for cash in full with order. 
2 -Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves satisfactory W -irld performance. Mall this ad w'th your address will 
at e tt ived: 

name and 
u yourhoi e fB toragBa ry nr a handsomenlckle finish Auto Spotlite, FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 24 , CHICAGO, ILL. 
This FREE "B" Storage Battery takes the place of dry cell 
To be sold retail for $6.00. 

recharged 
t thers 

will of itsikind equipped with solid rubber case -and in urance against acid and 
offer eNOW. 

Take 
those whooprefer it we wi1Ì send FREE a hands. )me nickel finish Auto Spotlite. instead of the "B" Bat- tery. Be sure to specify which is wanted.) 

GIVEN FREE 
To introduce 
this new and 
superior World 

li "Storage 
Battery to the 
Public a o 

10 DAYS FREE TRIAL Your $3.00 unconditionally 
returned if at end of 10 

days you are not satisfied with this late model UNDERWOOD 
typewriter rebuilt by the famous Shipman Ward process. 

GREAT PRICE SAVING Direct to you from the 
largest typewriter fac- 

tory in the world by our money saving methods. 

EASY MONTHLY PAYMENTS So mall that llhat 
notice it while you enjoy the use of this wonderful machine. 

FREE BOOK OF FACTS Explaining Shipman 
Ward's wonderful 

system of rebuilding typewriters and also valuable information 
about the typewriter industry both instructive and entertaining. 

Act Today! 
Mail 

Coupon 

'-., 

Shipman Ward ._, ` Please sendyd me 

Mfg. Company free hook of facts. 
l r; Shipman Building explaining bargain offer. 

Montrose & Ravenswood 
Aves., Chicago 
Name. 
St. and No. 
City State 

5 
Year 

Guarantee 

..-ar. -a---- 
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DÏ$ÍANCEVOLUME 
,19D (QUALITY 

with ONE TUBE 
Self-Tuned Radio Frequency Transformers 

-Wound to Suit the Tube 

OUT of a year of many experiments and numerous failures to achieve in a 

practical instrument the theoretical possibilities of broad -tuned Radio 
Frequency Amplifiers, has come a simple but far- reaching discovery. Radio 
Frequency Transformers can and must be adapted to the characteristics. of the 
particular vacuum tube whose grid voltage they supply. That truth -with 
All -American scientific research and All- American precision manufacturing 
-has made radio history 

SELF -TUNED RADIO FREQUENCY TRANSFORMERS have arrived -and All - 
American, naturally enough, has brought them. Never before has an instru- 
ment been built which will amplify so effectively, over the entire radiocast 
range, as will the new All- American Types R -199 and R -201A. Together 
with the new Type R -140 All -American Universal Coupler, they have made 
possible a new standard of efficiency in Radio Frequency and Reflex receivers. 

0 

eAUency 
Audio ns4Ot4"Reli4bility 

eritan for Reliability" $4.50 
5 

to 1 

Rat * 5 to 1 It-13, 
4s 

in 
Ratio 10 to 1 r rRet°a o 
RatiO Precision 11-A 

ericrY 

8 de 
Quality ab 

Reproduc- 

tion 
price Dependable 

tioot8 W a Á Transformer 
to Long 

Kioition tt side bands 
g6,00 ro to Z0 00 R-110. 

15 
Ki1ocY vows er9 

T>ovetQTua1 Quality Volume ; 
For Tone tot Loud 
StaSe.Ceress. R-30. $6.00 0 
with t ,type e R-31, 

Output TYp 
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g 
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1._ 
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ALL-,AMECAI 
7,>" 

® -C ÚITe 

As an example of this, we offer Au, 
AMAX JUNIOR (1 Tube) and ALL -AMAx 

SENIOR (3 Tube). Both are All- American- 
coupled throughout, and both exemplify the 
new standard of performance. 

Build anALL -AMAx -using the complete 
panel scheme and wiring plan shown in 
your KEY Boor -and you will never go 
back to an ordinary reflex set. Distance 
and power are yours! 

All-Americans -Precision-Made forReliability 
Sold by all the Better Dealers 

An absolutely 
newkind of book 
-immensely 
valuable to both 
beginner and 
expert. 

RAULAND 
MFG. CO. 

2652 Coyne St. 
CHICAGO 

Pioneers in the Industry 

NUW(,0 

2Y1t. rA = 

,.-' 
ALL -AMAX 
JUNIOR and 
SENIOR; also 
many other 

' o d'hook ttps. 

cents, coin 
r stamps. 

entfari0 

i 

}r 

444NoA,VrT,.. 
i-JJpWJ .rp 

Radio Fr 
cy Transforner "Selftwed-suited 

the T uó e Effectiv 
s ly amplifying 

iá4ue0cieT 

th the Rdo st 
R-l99 a5. 

Fr 
I 0,000 

ILfe 

Itffs 

vesu orTransformer 
io Peri Riefilñ l 

selectivity 
an 

Frequency 
with htgh 

Radio R-120 side-óa00 

ócillatorCó Frequency 

R-13Ót at 15Ó 
Coup/er.) 

uniform 
to 65p meters. 

Sets Universal 
C` 

aS.Op 

asency as standard 
former radio cufenueneÿ ouAlé unsurpassed. 

0R-14stages t It 
$4.00 

Lamest Seihit4j ?ransformers in theivorldj 
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Western Electric and BAKELITE 
In each of these Western Electric Tele- 
phone Head Sets is a molded Bakelite 
terminal block. 
The use of Bakelite by this company, with 
its years of experience in the manufacture 
of electrical communication apparatus, is 
evidence of its value as an insulating 
material. 

BAKELITE 
Condensite 
REDMANOL 
are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 

Bakelite dials, panels, variometers and 
other parts are standard radio equipment. 
Mechanically strong, unaffected by atmos- 
pheric changes, and beautiful in appear- 
ance, they may be depended upon to 
render years of good service. 

Send for our Booklet R. 

Send for our radio Map 
The Bakelite Radio Map lists the call letters, wavelength and location 
of every broadcasting station in the world. Enclose 10 cents to cover 
the cost and we will send you this map. Address Map Department. 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 

THE-MATERIAL OF A THOUSAND USES 

12 Cells 
24 Volts 
Solid 
Rubber 
Case 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage "B" Radio Battery to 
the Public, we are selling it for $4.00. Regular 
Retail Price is $6.00. You save $2.00 by ordering 
NOW. A finer battery cannot be built than the 
World Storage `B" Battery 

(12 CELLS -24 VOLTS) 
To ten million homes with Radio Sets -and to countless mil- lions of prospective buyers -this WORLD Storage "B" Bat- tery brings a new coi.ception of battery economy and perform- ance. Here is a battery that pays for itself in a few weeks - will last for years and can be recharged at a negligible cost. And you save $2.00 by ordering now. 

ASup{,eriorBatter Equipped With !' Y Solid Rubber Case 
Has heavy duty 21 -8 in. x 1 in. x 1 -4 in. plates and plenty of 
acid circulation. Extra heavy glass jars allow ready observa- 
tion of charge and prevent leakage and seepage of current. It holds its charge while idle, at constant voltage. 
You will find this battery a boon to long distance reception. It does away with a great many noises so often blamed on "static. " Mail your order today. 

SEND NO MONEY 
Just state number of batterles wanted and we will ship day order is received. EXTRA OFFER: 4 batteries In series (96 
volts), $15.00. Pay Expressman after examining batteries. 5 

Nper 
cent 

and 
discounsave 

$2t 
for 
.00 

cash in full with order. Send your order 
OW . 

WORLD BATTERY COMPANY 
Makers of the famous World Radio "A" Storage Battery 

1219 S. Wabash Ave., Dept. 24, Chicago, Il . 
SAVE $2.00 BY ORDERING NOW 

Only One TWIN -AUD 

Can 

ListPrice $9.5o 

be used in any 
quency transformers. 
PEERLESS RADIO CORPORATION 
Newton Lower Falls Boston, Mass. 

circuit 

is necessary to 
stop that "howl." 
Pure,' clear tone s 

greatly amplified 
but free from all 
distortion - when 
you use TWIN - 
AUD with its two 
steps of balanced 
audio amplification. 

specifying two audio fre- 

la Z e s t Jl e v e lo i m e n t li r 

I 
1heNewPfanstiehl 
NonOscillating 

Principle 
Complete Outfits 

DO1V'' 

Y 9 g 
P Y P Y 

The season's biggest sensation. Carl Pfanstiehl's improve- 
ment over Neutrodyne, Super Reflex, etc. Positively non - 
regenerative.Brings a new degree of musical quality selec- 
tivity, and simple operation. Solid Mahogany cabinets. 
Accessories included. I)ry cell or storage battery operation. 
Write toda for FREE Trial Offer! Write uick and et 

r special price offer with 2 week's FREE Trial and easy pay- 
ments. 3, 4 or 5 tube sets. Write today. Marshall Radio 

Products, Inc., Marshall Blvd. & 19th Sts., Dept. 59 -18 Chicago, ill. 
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"NIanified Reproduction" 
For Your Radio 

complete 
with cord 

RHAMSTINE* 
Needlephone 

ENLARGED 
VIBRATION 
AT MICA END 
OF NEEDLE 

C SMALL 
VIBRATION AT 

POINT OF NEEDLE 

"Magnified 
Reproduction" 

Principle 
This diagram illustrates the "mag- 
nified reproduction principle of 
the Rhamstine* Needlephone. The 
delicate vibrations of the reed at 
"C" are transmitted through the 
pivoted needle and magnified at 
"A," where it is attached to the 
mica diaphragm. As a result the 
most delicate variations of tone 
are enlarged and given fuller 
values. 

Music as clear and melodious as the tinkle of sil- 
vered temple bells of Mandalay. That's what you'll 
get on your radio when you use the Rhamstine* 
Needlephone with your phonograph. 

It is the principle of "magnified reproduction," an 
exclusive feature of the Needlephone, that does it. 
Nothing else will give the same mellow notes, the 
same discrimination of tone values, the same perfect 
reproduction because no other loudspeaker takes ad- 
vantage of the "magnified reproduction" and the cor- 
rect principles of acoustics (the laws of sound) as 
embodied in the phonograph reproducer. 

The Rhamstine* Needlephone picks up the delicate 
impulses of high pitched notes, often lost on other 
types of loudspeakers, and through the vibrations of 
the reed, an exclusive feature of the Needlephone, 
enlarges them and transmits them through the needle 
of the phonograph to the mica diaphragm where they 
are transformed into sound. 

RHAMSTINE* 
Needlephone 

gives you all the advantages of the phonograph without 
even removing the needle. It is way ahead of the phono- 
graph loudspeaker, with its metalic diaphram, that re- 
places the phonograph reproducer on the tone arm. The 
Rhamstine* Needlephone gives fuller, sweeter music, better 
tone reproduction, can be attached more easily and does 
away with metallic noises. It can be used on any phono- 
graph, including the Edison with Victor adapter. 

Take No Risk Send No Money 
Rhamstine* will prove these claims, at his own risk, be- 

cause Rhamstine* knows that you will never go back to 
the old type of loudspeaker once you have used the Needle- 
phone. Send the coupon to -day, pay on delivery, and try 
the Needlephone with your own set and your own phono- 
graph. Try it with a soft needle on local broadcasting and 
see what pleasures await you. Try it with a loud needle 
and enjoy greater volume without metalic noises. Then, if 
you are not more than satisfied, if you cannot say you get 
far greater volume, if you do not get fuller, sweeter music 
and better reproduction, Rhamstine* does not want you to 
keep it. Return it and we will gladly refund your money 
in full. 

Send this coupon to- day -there'll be lots of things on the 
air this Fall and Winter you'll want to get. 

J. THOS. RHAMSTINE * 
*Radio and Electrical e 

Products e J. THOS. RHAMSTINE` 
der 506 E. Woodbridge St., Detroit, Mich. 

Send me the Needlephone. I'll pay 
Mail This the postman $10 upon its arrival. It is 

ee distinctly understood I may return it if I Coupon desire, within S days and receive a refund 

To-Day,/ in full. 

Name 
.e j/ Address 
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The Nazeley Folding Loops 
SELECTO 

(TRADE MARK) 

Q5.ó0 

A POPULAR LOOP AT A POPULAR 
PRICE. Not merely assembled, but sci- 
entifically built by master loop craftsmen 
in the best equipped loop factory in the 
country. Electrically perfect. 

A SUPER -HETERODYNE NECES- 
SITY handsomely finished in mahogany, 
with aluminum centerpiece, and genuine 
celoron bakelite insulation. Folds in 
rigid morocco finished carrying tube. 

PORTENA THE ORIGINAL COLLAPSIBLE LOOP. 
(TRADEMARK) Complete bakelite insulation. Spread 28" 

height 3o r, ", folded 16 4 ", 86 feet wire. 
The Limit in Efficiency Irrespective of Price Q7.ó0 

SELECTO SENIOR, $7.50. Spread 36 ", height 40 ", 116 ft. wire. 
Tuning range 1,000 meters, folded 222 ", unit pkge. 6. A LOOP REVELATION. 

J. NAZELEY COMPANY 
571 Hudson Street New York 

Don't Blame Your Set! 
If the batteries run down, you're lucky to 
get anything but "sounds." 

APCO Battery Charger keeps radio 
batteries alive. Works noiselessly, effici- 
ently, surely, fully charging any radio bat- 
tery over -night for a few cents. 7i 
ampere capacity. Pays for itself in six 
months. Guaranteed one year. 

Write for circular and dealer's name. 

APCO M'F'G. CO. 
Cavendish St. Providence, R. I. 

APCO B&IWRS 
for "A" and «B" Batteries 

r- -.,,,,,. , 
'///H/ / 

STORAGE "B" BATTERIES 
Built to meet, the service requirements of 

all multi tube sets. Storad engineers know 
storage batteries and how to build them for 
radio use. 

Combination wood and perforated rubber separators; 
special exclusive screw rubber caps; heavy glass jars; 
extra heavy plates -full in" thick; large acid capacity; 
burned on connectors; 42 amp. hr. (4500 M A.H.) 
capacity; compactly built; are the Storad features. 

Storad "B" batteries are built in two sizes -24 and 
48 volt units. 

Insist on STORAD Products 
Protect yourself against inferior battery products by 

demanding Storads from your dealer. The Storad line 
"A," "C" « consists of A, "B" and batteries and "B" battery 

charger. 
Circulars sent on request. 

The Cleveland Engineering Laboratories Co. 
2130 Superior Viaduct, N. W. Cleveland, Ohio 
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at1ast 
the portable superheterodyne 

PERFECTED 
by McMurdo Silver, the man who designed the first 
Portable- described in RADIO BROADCAST. 
"AN ELECTRICAL MASTERPIECE" is what 
eminent authorities on Radio called that Portable. 
And the Portable Super- heterodyne here illustrated 
deserves even greater praise than was accorded the 
original... 

McMURDO SILVER 
Well -known for his startling 
work on the Super- Hetero- 
dyne, has achieved new 
laurels with his easily -con- 
structed Portable Super. 
Ills book, "TILE PORTABLE 
SUPER -HETERODYNE" 

is the author's own descrip- 
tion of his much -talked -of 
Portable Super. It tells in 
plain, non -technical Lan- 
guage, accompanied by 
photographs and detail 
drawings, all about the 
Portable Super- Heterodyne 
-how to build it, and how 
to secure results you never 
hoped to obtain outside of a 
laboratory. Send for your 
copy at once. Price....5oc 

REMEMBER 
that the S -M Technical In- 
formation Service is always 
ready to answer your ques- 
tions, and help with your 
Super Troubles. Write us 
about your problems. An 
immediate, personal reply, 
by Mr. Silver will be yours 
without obligation. 

Here is a List of Parts used by McMurdo Silver, in his Port- 
able Super. These Parts make it possible for even a novice to 
build the set with only a Screw Driver, Pliers, and a Solder- 
ing Iron -that literally bring it from the Laboratory to your 
Kitchen Table. 
2 Silver .0005 Low Loss Condensers No. 601 $ 4.50 ea. 
2 4" Moulded Dials -Tapered Knobs 1.00 ea. 
1 Howard 61/ Ohm Rheostat 1.00 
1 Howard 150 Ohm Potentiometer 1.50 
3 Insulated Top Binding Posts .05 ea. 
1 Carter 102A Jack .80 
1 Carter 101 Jack .70 
1 Silver R. F. Transformer Unit No. 401 14.00 
1 Silver Oscillator Coupler No. 101 2.50 
2 Silver 199- Sockets .50 ea. 
2 Jefferson Audio Transformers No. 41 -1.25 ea. 
1 Silver 5 -Gang Panel Mounting 199 Socket No. 501 3.00 
2 .5 MFD. By -pass Condensers .90 ea. 
2 .00025 Mica Condensers with Leak Clips .45 ea. 
2 .002 Mica Condensers .40 ea. 
1 .005 Mica Condenser .60 
1 .000045 Balancing Condenser 1.00 
1 5 Meg Ohm Grid Leak .50 
1 2 Meg Ohm Grid Leak .50 
1 7x 18x4" Bakelite Panel, Drilled, Grained, and Engraved 6.00 
1 7x41/4.x1A" Oak Base Board, Bus -Bar, Spaghetti, Screws, Nuts, 

Solder, Flexible Lead Wire 1.25 

Total $57.50 

Shipped Prepaid Anywhere in the U. S. 
ACCESSORIES recommended by McMurdo Silver 

7 U. V. 199 Tubes $ 4.00 ea. 
4 Small Burgess or Eveready B Batteries 1.25 
3 Red Seal Dry Cells .35 
2 Eveready or Burgess C Batteries .60 
1 Collapsible Loop with Center Top 6.50 
1 7x18" Mahogany Cabinet 7.50 

Eastern Dist. Twentieth Century Radio Corp. 102 Flatbush Ave., Brooklyn, N. Y. 

Choice territory on S -M Products now available for jobbers 

* Silver-Marshall inc. 
105 S. Wabash Ave. 

Central 3744 
Chicago 
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The SUPER HETERODYNE 
WILL BE YOUR EVENTUAL RECEIVER 

F/ 

W E RECOMMEND the super heterodyne method of reception as the best known to -day. 
! After making exhaustive tests we endorse the circuits and parts designed by The 

Experimenters Information Service Incorporated without reservations for their par- 
ticular classes. Below are listed Models that have proven 10C, satisfactory in the hands of 
Advanced Radio Experimenters and Novices as yell. 

MODEL C -7- Improved Regenerative Super Heterodyne. The finest radiocast 
receiver that can be built to -day. 

MODEL C- Standard Super Heterodyne for Loop reception only. The best 
designed loop receiver. 

MODEL J -2 -stage Regenerative R. F. Amplifier designed for use with Model 
C when using antenna or loop. 

MODEL K- Antenna adapter for Model C. 

Good results can only be had when using laboratory apparatus and building according to 
Naval Standards. 

Large quantities of radio apparatus are carried on hand at all times and immediate ship- 
ments can be made from stock. 

Write to -day for information on the unit you are interested in. 

NORDEN, HAUCK & COMPANY 
Engineers and Purchasing Agents 

1617 Chestnut Street Philadelphia, Pennsylvania 

Little Things 
That Improve Receiving 

Interstage 
Radio Jack 

Code No. 4 -$1.00 

You will like the extreme care 
given to every detail in the 
manufacture as well as the 
correct and original design 
and superior construction 
which distinguish 

ÄXLEy 
Approved Radio Products 
It is this care with the little 
refinements, the result of 

years of experience in the manufacture and de- 
velopment of radio and telephone equipment, 
which improve your receiving when you use 
Yaxley products. 
Take the Yaxley Jack as an example. The single nut 
mounting without the use of spacer washers is a distinct 
advantage to you. The phosphor bronze springs, the pure 
silver, self -cleaning contact rivets and other exclusive 
features, mean better satisfaction. 
Your dealer will gladly show you these standard jacks 

or we will send you full information, if you write, 

YAXLEY MFG. CO. 
Dept. B., 217 No. Desplaines St., Chicago 

A loud speaker of the better 
class- combining clear, natural 
tones with pleasing volume. 
Priced at $35.00 and worth it. 
Guaranteed to give complete satis- 
faction or money back. The Callo- 
phone is tested, and sealed. We will 
keep it in repair and adjustment as 
long as this seal remains intact. 
Ask your dealer, or send direct to 

THE 
CALLOPHONE COMPANY 

of NEW YORK, Inc. 
216 Mercer St. New York 

UNdreivs 
cresna. e Y 

Radio Receiving Set 
combines tone quality and selec. 
tivity with distance and volume. 
Price $150 without accessories. 

Write for literature. 

ANDREWS RADIO CO. 
327 S. La Salle St., Chicago 
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Easy to 
Operate 

Simple to 
Control 

WHEN you own a Radiodyne you can tune in on broad- 
cast programs without wasting time tinkering. The 

Radiodyne shuts out interference from nearby stations. By 
simply adjusting the dials as indicated on the Radiodyne 
chart you can select the stations you wish to hear. All 
batteries are enclosed in the beautiful two -tone mahogany 
cabinet which will harmonize with your other furniture. 

Lises a 25 Foot 
Lamp Coil 
for Summer 

Reception 
RALUDdLINE 

"We are getting constant recep- 
tion this summer from stations 
500 to 1000 miles away on loud 
speaker with a 25 foot length of 
lamp coil. I got Los Angeles, 
San Francisco and Cuba." 

Bernard S. Slay, 
Minneapolis, Minn. 

Wife Gets Good 
Results After 
Two Minutes' 
Instruction 

"I gave my wife two minutes' in- 
struction and left her alone with 
the set. When I came back she 
said that signals had been roar- 
ing in all evening and had a log 
to prove it." 

Robert Seldon Rose, 
Marquette, Mich. 

Write for illustrated folder which describes the Radiodyne 
in detail. If you buy a radio before you have a demon- 

stration of the Radiodyne you will surely regret it. 

Western Coil & Electrical Co., 318 Fifth St., Racine, Wis. 
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Oscillo- Coupler 
200 -750 Meters 1 $6.00 r 

announces the new Greiff Double Selector 
Multiflex Kit ready soon. You can build 
the best 4 tube Reflex easily and econom- 
ically. Write for particulars. 

Receptrad co- ordinated parts, when 
combined produce a Super- Heterodyne, 
Ultradyne, or, in fact, any circuit demand- 
ing long wave. Radio frequency amplifica- 
tion that is unexcelled. 

FREEAsk your dealer or write direct for free Blue- 
print No. 2 of the famous Greiff 8 Tube 
Super, giving dealer's name and address. 

Other RECEPTRAD parts include 
1 Audio Transformer, Type AT3, $5.75 
1 Audio Transformer, Type ATX, $5.75 
2 IMF By -Pass Condensers, Type G -1000, $1.50 ea. 
1 Antenna Coupler $6.00 

Price for all parts $53.50 

Lieut. Greiff's famous Super -Heterodyne Manual $1.50 

Write for complete literature 

Radio Frequency Trans- 
former for all long wave 

work $6.00 

V,CEPIRtib Tuned Filter Coupler 
8,500 Meters, with ge5 condensers $7.50 

flDv 1 r 
RADIO RESEPTOR. CO 
59 Bank St. New York 

11111111/ T - -- - . \_111 

NATIONAL 

VERNIER 
ELVET 

CONDENSERS 

Price 
$8.50 i MaeoPpiral 

gOIding kop 

Patents Pending 

A better loop aerial. Increases se- 
lectivity. Reduces static. Easily port- 
able. Can be used anywhere. 

Rotates on base, which has sil- 
vered dial graduated for calibration. 
Handle permits adjustment without 
body capacity effects. Handsomely 
finished in silver and mahogany. 

We also manufacture TINY -TURN the superior vernier con- 
trol. If your dealer cannot supply these standard products, 
write direct. 

Maio Mats ac. 
1305 FIRST AVENUE MAYWOOD, ILL. 

Perfect Resonance Control 
Enables you to 

GET DISTANCE .CLEARLY 
Sizes from 250 to 1000 M.M.F. Price $5.50 to $7.00. 

NATIONAL COMPA \ V 
Engineers and Manufacturers -Established 1914 

110 Brookline St. Cambridge, Mass. 

DEALERS WRITE 
FOR QUICK SELLING 

KITS 
RADIO PARTS 

WHOLESALE ONLY 

HAROLD M. SCHWAB, INC. 
55 VESEY ST., DEPT. URI 

NEW YORK CITY, N. Y. 
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He arranges in orderly fashion the mass and 
jumble of broadcasting stations that are seek- 
ing entrance to your set, and brings 'em in, 
one at a time, so you can enjoy them! Never 
reduces, but nearly always increases volume. 
Add a Ferbend Wave Trap to your set and 
"police" your reception. Regulate the traffic! 

Make every night silent night! Trap out the 
interference. Why pay $50.00 to $200.00 
extra for increased selectivity, when for $8.50 
you can get a genuine Ferbend Wave Trap 
which will absolutely cut out any interfering 
station, no matter how loud, how close by or 
how troublesome. 

Guaranteed tune out any interfer- 
e Ferbend 

Wave Trap is designed and manufactured com- 
plete by us. after years of careful experiment- 
ing. It is not to be confused with imitations, 
ha.tily assembled from ordinary parts. The 
price is $8.50. Shipment is made parcel post 
C. O. D., plus a few cents postage. If you pre- 
fer, you can send cash in full with order, and 
we .:ill ship postage prepaid. Clip and mail the COUPON today! 

FERBEND ELECTRIC CO. 
19 E. So. \Vater St., Chicago 

% Brie 

FERBEND 
T PADS 

(Me 
REG US PAT OFF 

Always look for this Trade Mark. 
It is your protection against mis- 
leading imitations and those who 
infringe on the registered name 
"Wave Trap" and its rtputation. 

Ell Ill IN v_MI El ® MO MME 
1.1 Valuable Booklet on Interference and how to elimi- 

nate it. We will gladly send it FREE. Just fill in, 
clip and mail coupon below. 
FERBEND ELECTRIC CO. 

19 E. So. Water St., 
Chicago, Ill: 

Gentlemen -Please send me: 
D WAVE TRAP. Send Postpaid. I am enclosing 

(check, M. O., etc.) for $850. 

D WAVE TRAP. Send C.O.D. I will pay Postman 
$350, plus few cents postak e, when it arrives. 

D FREE BOOKLET on Interference. 

Name 

Address_.._..___. 

City_ .._.. ...r .....................r._... Stale. 
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"Just be sure it's a Hammarlund" 
r Lowest losses (too small to measure) 
2 Micrometer Vernier 
3 Soldered brass plates 
4 Rotor grounded to frame 
5 Adjustable cone bearings 
6 Double wiping contacts 
7 Takes any size dial 

Patented 

HAMM 1 RLUND 
VERNIER 

VARIABLE CONDENSER 
Increases Your Range and Volume 

ELIMINATES INTERFERENCE 

Write for Nest' and Interesting Folder 

HAMMARLUND MFG. CO., 424 -438 W. 33rd Street, New York 

USE THE Ribbon Copper 
NEW ENAMELED ACORN AERIAL! 

Accepted by Radio Engineers as standard of the world. Nearly a million now 
in use. Now enameled and weather proofed -will give unlimited service, 

regardless of time or weather. Not a strip of flat copper, but a 
Laboratory product in which resistance, capacity and strength have \ been calculated for best results. 

50 Foot $1.75 
75 Foot $2.50 

100 Foot $3.25 
150 Foot $4.75 

Better Tone, Distance, Selectivity 

3 New Features: 
1. Pure copper ENAMELED and weather -proofed. 

2. Improved buckle, permits adjustment of 
length. 
3. No- solder fastening gives greater 

strength. 

Thousands of letters from users say their reception has been revolutionized 
by "ACORN" Enameled Copper Ribbon Aerials. Don't blame your set 
for poor results. Install this wonder- aerial on our positive guarantee to 
improve tone, distance and selectivity or money refunded. 

NEW WINDOW LEAD -IN 

No. 1. Triple -insulated 35c. 
No. 2. Window Lead -in 25c. 

WARNING: 
Cheap imitations can- 
not give the results we 
guarantee. Insist on 
the genuine "ACORN" 
-only enameled copper 
ribbon aerial on the 
market. If your dealer 
will not supply you, order 
direct from factory. 
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is the most sensitive permanent crystal 
detector made. It has no equal for reflex 
work. It will handle unusually large cur- 
rents without impairing its usefulness. And 
it will retain its sensitivity despite those un- 
avoidable knocks and jars which put other 
detectors out of commission. 
RASLA Fixed Detectors are rigidly tested at the 
factory. Only the best are allowed to pass. When 
you ask for a RASLA Fixed Detector you take no 
chances -"everyone is a good one." But be sure to 
insist upon RASLA! 

A 12 page Construction Book of 
the Improved RASLA REFLEX! 

FIXES DETECTOR 
y{!+ ) 

i t V s :s-,'c .:Yr.$s tF*'`+ ' "fJti M- F` w.`t 
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electrola 
A Five Tube Tuned Radio 
Frequency Set that is unsur- 
passed when it comes to real 
long distance reception. 
Brings in even those stations 
farthest away with pleasing 
clarity and volume. 

. 

, 
z%1rarsme. h 

: 

, H; ; , <. 

Most efficient set on the mar - 
ket-no neutralizing con- 
densers or loss producing 
potentiometers to cause 
trouble. Non- oscillating- 
non- radiating. 

Operating cost is extremely 
low. Only 5 milliamperes 
of plate current and 3 volts 
filament potential required. 

Price $125. 
Ask your dealer or write to us for 

interesting literature. 

THE AMERICAN SPECIALTY CO., INC. 

Bridgeport, Conn. 

"The Golden 
Rule Receiver" 
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Read RUDYARD KIPLING'S Books 
For sale everywhere Doubleday, Page & Co. 

For All Batteries 

Y11 Bifi.r Chr_'r v y ` 
For 2 -volt peanut tube cells, for 6 -volt A bat- 
teries, and for 24 -volt B batteries in from one 
to four units, the Valley Battery Charger is 
the one charger and the only charger which 
you need. 
It plugs into the ordinary light socket like a 
fan or other household necessity, and is just 
as easy to operate. Takes about a dime's worth 
of current to bring your battery up to full 
charge. 

It has a grained and engraved Bakelite panel 
which harmonizes with any radio set. Clear 
glass top shows the simple, patented working 
parts at all times. Scientifically planned and 
substantially made by experienced manufac- 
turers of storage battery charging equipment. 

At radio dealers everywhere. Further infor- 
mation gladly furnished on request. 

VALLEY ELECTRIC CO. 
3157 S. Kingshighway, St. Louis, Mo. 

AMER YCAN BRAND. 
= r ÇONDENSERS .fr. ='ies- with the 

to 
Worm Drive Vernier 
Finest: Condenser Made 

and the 
Greatest _Radio Value 

Offered the Public 
23 PLATE.only$5 °O ln ,Canadas722 
AMERICAN BRAND CORPORATION 

NEWARK, N° J. 
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Embodying many new and 
original features. Solid Bak- 
elite, of course. See it at 
your dealer. 

j., We beg the public's indulgence in our effort to supply them with our " NOLOSS Pyrex and Isolantite insulated variable condensers. We are 
increasing our production facilities four -fold and hope to be in a position to 
supply the current demand by November 15th. 

General Instrument Products 
cost a little more but are worth infinitely more 

Booklet Upon Request 

N IIN5T t.L UIVIEN ü ORPO AT1 
Manufacturers of Laboratory Equipment 

423 BROOME STREET 
NEW YORK, U.S.A. 
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No matter what you need for your 
radio -whether it's a complete set or 
the smallest part --it can be had from 
RADIO HEADQUARTERS at prices 
that save you money. 

Our new RADIO Catalog is ready. 
Your copy is waiting for you; so fill in 

and mail the coupon below. We would 
like you to see the many radio bargains that 

the World's Largest Store has to offer. We 
don't think there is a store in America that has a 

more complete line. 
We would like to have you see the famous SILVER - 

TONE Neutrodyne, the most perfect radio set yet 
built. Get all the comfort and enjoyment that a 

good radio set can deliver. Make sure of your 
satisfaction. You can do it if you deal with 
RADIO HEADQUARTERS. 

Reduced 
Prices on 
Radio Tubes. 

Radio tubes - standard equipment 
-can be had from us at the new low 
price of $3.65. This is just an ex- 
ample of the values that our RADIO 
catalog offers. Get your copy. Mail 
the coupon TODAY. 

Mail the coupon TODAY to the 
store nearest you. 

Sears, Roebuck and Co. 
Chicago Philadelphia 

89R87 
Dallas Seattle 

Send Latest Radio Catalog. 

Name .. 

Postoffice 

Rural Route Box No 

State 

I Street and No 

Sears Roebuck and Co 
The World's La , est Store owns and operates Broadcasting Station W.L.S. Wavelingth345"Meters.Tune in. 

$500.00 A YEAR FOR YOUR SPARE TIME 
Easy Money for Christmas Gifts and Extra Expenses 

AS OUR Representative for the Subscription Service Bureau we intend to establish in your locality, it will be 
easy to earn $10.00 a week, and more, by devoting a part of your spare time to this profitable work. The 

duties will not interfere with your present occupation, there is no cost of any kind, and all supplies are fur- 
nished free of charge. Age and experience is of no importance, for we teach you what to do, and how to do it. 

The Representative appointed will be expected to get as many new and renewal subscriptions as he can 
to Radio Broadcast and our eight other publications, The World's Work, Country Life, Garden Magazine & 
Home Builder, Short Stories, Frontier, Educational Review, Le Petit Journal, and El Eco. Hundreds of thou -. 
sands read our magazines. Everyone is a good prospect and your territory is unlimited. You can call on 
our present subscribers, those who buy their copies by the month, and everybody who likes first class peri- 
odicals. Our magazines fit the reading tastes of all intelligent persons. That means easy subscriptions -more 
and larger commissions. 

Only one order a day will pay you over $9.00 a week. The commissions on our other magazines are equal- 
ly as liberal, and renewal orders pay the same as new subscriptions. Make your spare time worth $500.00 
or $600.00 a year. Start a money- making spare time business of your own by writing for information to 
W. A. Sperry, care of Doubleday, Page & Co., Garden City, N. Y. 
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Bi- Metallic phones 
are made with silicon 
steel diaphragms, en- 
tirely gold plated. 
Other phones have 
diaphragms of shel- 
lacked mica, a poor 
conductor of sound 
waves. Naturally, 
gold being one of the 
best known conduc- 
tors, Bi- Metallic re- 
ception is far supe- 
rior to that allowed 
by any other phones. 

Bi- Metallic phones are perfectly 
matched and balanced and built for 
greatest comfort. What's more, 
they are mighty attractive in 
appearance. 

Bi- Metallic gold plated bus bar and 
aerial wire are also in popular demand. 
Also the Domino Lead -In. Ask about it. 

Ask your dealer to see our "Gold Plate" 
line. Complete literature on request. 

!META LLIC 
RADIO PARTS CORP. 

476 18th Ave., Newark, N. J. 

Geared 
80 -1 Ratio 

Log Stations You 
Have Never Heard 

Before 

Tune in 
"Hard-to-Get Stations" 

"I LOGGED 48 stations in one evening 
with your Accuratune Dial. Twenty - 

nine of these I had never gotten before with 
ordinary dials on my set." 

Accuratunes are actual micrometer tuning 
controls, geared 8o-1 ratio for hair splitting 
adjustment. Those "hard to get" stations 
you ordinarily run past are brought in, 
clear and distinct, with perfect ease. 

Accuratune micrometer controls give greater 
efficiency than any vernier condenser, ver- 
nier attachments or any other tuning device. 
Indispensable on all Super -Heterodynes. 
Fit all standard condenser shafts. Flush 
panel mounting. 

Price $3.50. At your dealers- otherwise 
send purchase price and you will be supplied 
postpaid. 

Write for descriptive circular 

MYDAR RADIO COMPANY 
Pioneer Manufacturers of Quality Vernier Devices - 

9-D CAMPBELL ST. NEWARK, N. J. 
Radio Ltd., Montreal, Canadian Representative 

ACCURATUNE 
80 -1 

MICROMETER CONTROLS 
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FOUR PHONE POST 
For Mounting on Binding Posts 

Cat. No. 628 Price $1.00 

FOUR PHONE POST 
For Panel Mounting 

Cat. No. 618 Price $ .75 

FOUR PHONE POST 
For Radiola III and IIIA 

Cat. No. 624 Price $1.00 

Four Phone 
Plugs and Posts 

FOUR PHONE PLUG 
For Sets with 3tandord Jacks 

Catalog No. 616 Price $1.00 

OR attaching to radio set one, two, three 
or four headsets and an in series. 

It is neat, effective and reliable. It adds to 
the appearance of any set. It is but 1% inches 
in diameter with all phone tips adjusted. 
The cord tips are held firmly in holes in the 
front by an improved spring grip which in- 
sures good contact with all standard tips. 

For full description of each item, see our 
new Radio Catalog No. 32 at your dealer. 
If he hasn't his copy, we have one for him 

The Barkelew Electric Manufa&uring Co. 
MIDDLETOWN, OHIO 

WASHINGTON, D. C. 
Mills Building 

NEW YORK 
151 Chambers St. 

LOS ANGELOS 
443 S. Pedro St. 

CHICAGO 
15 So. Clinton St. 

SAN FRANCISCO 
75 Fremont St. 

eat appear IQNAL 
e 

neat the rust- 

proof, 

Nov. wilt like 
Ñ ahona e, ex- 

tra 

ce ° the knish case, t convenient 
ex- 

too, nick r,osts, the et these re- 

finements 

joß binding nting And ic t th yeti on tra es for mounting. an indication did construe 
flanges ate and splendid standard. 
flot eç have trade 'Nationals ctio Tes 

stagy,,.. 

with a rade sets. direct I'll 
S of high rderd 

Ask your dearer °r ° 

1 Ratio $4. 50 
IAnO 31/2 

too 
1 Ratio 4.50 

6 Guaranteed Fully G - :.__ 
.... 

National 
Transformer 

Mean 
Better 

Amplification 

National Transformer Mfg. Co. 
Manufacturers of Transformers ofEUl Types 

Dept.B,154 Whiting St., Chicago,lll. 

1 

Radio and Electrical 
Mailing Lists 

15,369 Radio Dealers Retail... per M. $7.50 
1,670 Radio Mfgrs . per list 15.00 
2,321 Radio Supply Jobbers. per list 20.00 

402 Radio Mfgrs. complete sets per list ' 5.00 
16,000 Electrical Supply Dealers .......per M. 7.50 

610 Electrical Supply Dealers (who).... per list 8.50 

Can furnish all other Radio and Electrical Lists and all 
other classifications. Ask for General Price List and 
Red Book. 

A. F. WILLIAMS, Mgr., List Dept. 
Trade Circular Addressing Co. 

168 W. Adams Street Chicago, Ill. 
Established 1880 

L 
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It Tunes Through Everything 

Super -Zenith X 

Super- Zenith VII 
-Table Model 

(Not regenerative) -6 tubes -2 stages tuned frequency am- 
plification- detector and 3 stages audio frequency amplifi- 
cation. Installed in a beautifully finished cabinet of solid 
mahogany -44% inches long, 16% inches wide, 10% inches 
high. Door panels inlaid. Slanting panel of sheet bronze, 
mahogany finish, with scales and indicators in metallic 
relief. Gold plated pointers, to prevent tarnish. Com- 
partments at either end for dry batteries. Can be operated 
on either wet or dry batteries. Either inside or outside 
antenna. /exclusive of tubes\ Price ` and batteries J $230 

Super- Zenith VIII 
Same as VII except -built with mahogany legs of well - 
proportioned appropriate design, converting model into 
console type. exclusive of tubes Price (exclusive batteries J $250 
Super -Zenith IX 
Same as VII except -built with legs and additional com- 
partments containing built -in Zenith loud speaker on the 
one side and generous storage battery space on the other. 

price exclusive of tubes\ $ ce \ and batteries J 300 

Super -Zenith X 
Contains two new features superseding all receivers. 1st - 
Built-in, patented, Super- Zenith Duo -Loud Speakers, per- 
fectly reproducing both high and low pitch tones other- 
wise impossible with single -unit speakers. 2nd - Zenith 
Battery Eliminator. Requires no AorB batteries or charger. 

(exclusive\ j C CO Price of tubes .1 ßp.7.7 

The new Super- Zenith is NOT regenerative. It is a six -tube set in four different 
models ranging from $230 to $550, with a new, unique and really different patented 
circuit controlled exclusively by the Zenith Radio Corporation. Amplification is 
always at a maximum in each stage for any wave -length. The Super- Zenith line is 
not affected by moisture. For the first time, you have here a set that - 
1 -tunes through everything and selects the station you really want. 
2- requires only two hands -not three -to operate. 
3- brings in each station at only one point on the dial. 
4- affords such mathematical precision and simplicity that you 

can run over the entire dial in 1% minutes and pick up more 
stations with greater clarity and volume than any other set on 
the market. Direct comparisons invited. The new Super- Zenith 
was perfected in Zenith's laboratories in the center of the eleven 
powerful Chicago broadcasting stations. Even under these ex- 
tremely adverse conditions the new Super- Zenith tunes through 
everything and "gets the outside" on loop, inside, or outside 
antenna. 5- produces not only the seemingly impossible in perfect selec- 
tivity, but also possesses such artistry of design, such finished 
craftsmanship, that it lends distinction and exclusiveness to 
any living -room or library. 

Write for the name of the nearest dealer from whom 
you can obtain a demonstration of this outstanding 
marvel of the radio world. 

Dealers and Jobbers: Write or wire for our 
exclusive territorial franchise. 

ZENITH RADIO CORPORATION 
Branch Office: General Offices: 

1269 Broadway, NEW YORK 332 So. Michigan Avenue, CHICAGO 

The exclusive choice or 
MacMillan for his North 
Pole Expedition. Holder 
of the Berengaria record. 

Zenith Radio Corporation 
Dept. 11D 
332 S. Michigan Ave., Chicago, Ill. 

Gentlemen: Please send me illustrated 
literature giving full details of the Super - 
Zenith. 

Name 

Address 

* Tested and approved by RADIO. BROADCAST * 

www.americanradiohistory.com

www.americanradiohistory.com


178 RADIO BROADCAST AI)VERTISER 

hen it is markest "PACENT" 
you can build with real confidence 

Built into every Pacent Radio Essential is 
the experience of over 18 years in radio 

When you purchase Pacent Radio 
Essentials, not only do you buy 
the utmost in engineering skill 
and precision, but you are follow- 
ing the judgment of the engineers 
of over 30 of the leading radio set 
manufacturers. 

Being one of the pioneer manu- 
facturers in the radio industry, the 
Pacent Electric Company has 
long recognized that quality and 

precision were the outstanding re- 
quirements of parts for complete 
satisfaction in set operation. Every 
Radio Essential bearing the Pacent 
trade mark was built up to a 
standard and not down to a price. 

Ask for Pacent Radio Essentials 
and build with confidence. Your 
favorite dealer carries them or will 
get them for you. Write for com- 
plete catalog. 

PACENT ELECTRIC CO., Inc., 22 Park Place, New York City 
Washington Minneapolis Boston San Francisco Jacksonville Chicago 

Birmingham Philadelphia St. Louis 

Pacent 
RADIO ESSENTIALS 

ttilj-t"" DON'T IMPYtOVISE PACENTIZE" 

® 

PACENT 
Radio Essentials 
of known quality 
Adapters 
Improved Audioformer 
Audioformers 
Auto plug 
Balcon 
Coil Plug 
Coil Plug Receptacle 
Condensers 
Detector Stand 
Duo jack 
Duoplug 
Duo Lateral Coils 
Headsets, Everytone 
Jacks 
Jackset 
Loops 
Loop Plug 
Loop Jack 
Multi jack 
Plugs 
Potentiometers 
Rheostats 
Resistances, Cartridge 
Sockets 
Twinadapter, etc., etc. 

TRADE MARK 

Prices Smashed! 
Quality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery -buying public. Order 
direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
convinced of true quality and performance, we 
give a Written Two -Year Guarantee 
Hereis your protection! Noneedtotake a chance. 
Our batteryis right -and the price is the lowest 
ever made. Convince yourself. Read the prices! 
Special 2 -Volt Radio Storage Battery, $3.75 
Special 4 -Volt Radio Storage Battery, 6.00 
6 -Volt, 60 Amp. Radio Storage Battery, 7.00 
6 -Volt, 80 Amp. Radio Storage Battery, 8.00 
6 -Volt, 100 Amp. Radio Storage Battery, 9.50 
6 -Volt, 120 Amp. Radio Storage Battery,11.50 
6 -Volt, 140 Amp. Radio Storage Battery,13.00 

We ask for no deposit: Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. We allow 6% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today -NOW. 

Arrow Battery Co. 
1215 South Wabash Ave. 

Dept. 10 Chicago, Ill. 

A low loss positive contact 
Fixed Detector 

Requires no adjustment. Cat whisker troubles 
eliminated. Will not burn out. 

Jobbers write for samples and discounts 
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W O R K R I T E R A D I O S E T S W O R K R I G H T 

_ EÚTRÓDYN 
e: 

= 

K\ps\yNO.s7 I 950 0A and é 
p¢\\' Other Patenta Pending. ?' 

Can we g et those blues from 
Memphis 

y 
«Eas ! Just turn the dials 

to 64, Mary, and we'll have 'em right away." 
You never imagined that radio could be so 
sure SO simple to use. Just think! Once 
you've tuned in a station with WorkRite 
Super Neutrodyne Receivers, you can turn 
to it instantly, at any time, simply by 
referring to your "log." 
Select what you want to hear from the daily 
programs - and know in advance that 
WorkRite will get it for you -clear as a bell, 
with no loss of quality, richness or brilliance, 
and free from distracting howls or whistles. 
WorkRite brings in distant stations -not 
just once in awhile -but regularly and dis- 
tinctly on the loud speaker. Under favor- 
able conditions, it will bring in broadcast- 
ing from across the continent. 

Amazing Selectivity 
There's another great WorkRite advantage 
that you'll appreciate. It's this. No matter 
how powerful your local stations may be, 
you can easily tune them out and bring in 
other stations using practically the same 
wave length. 
The first time you use one of these beau- 
tiful, companionable sets, you'll think it's 
almost magical. But, there's really no secret 
to WorkRite remarkable range and select- 

ivity. They are due largely to two things. 
First -WorkRite's ingenious Super Neutro- 
dyne "hookup." Second -the way Work - 
Rite is built -the fine materials that go into 
every set -the intimate, careful attention 
given to every detail of manufacture. 

Already Tremendously Successful 
WorkRite has already won a host of en- 
thusiastic friends. Dealers in many cities 
find themselves pressed to meet t he demand 
for WorkRite. So, if the store you visit is 
unable to demonstrate WorkRite for you, 
write us and we will send you the name of 
a store that can. Or, if you want to know 
more about WorkRite sets before you see 
them, mail the coupon below and we will 
send you a beautifully illustrated rotogra- 
vure folder giving full information on all 
WorkRite models. 
By all means know what WorkRite will do. 
It would :mean so much to you and your fam- 
ily-a new delight, a fresh treat, every day. 
TELL WORKRITE MANUFACTURING COMPANY 
1810 EAST 30th STREET - - CLEVELAND, OHIO 

Branches: 
Chicago, 336 Lake Shore Drive : Los Angeles, 239 

South Los Angeles Street 

DEALERS -If you don't know about R oikRite Super Neutrodyne 
Receivers, by all means write us immediately for full particulars. 

* WOR ITE 
SUPER NEUTRODYNE RADIO SETS 

i- - =- 

WORKRITE AIR MASTER 
Like all WorkRite models, this is a 5 tube 
set, encased in genuine brown mahogany 
cabinet with graceful sloping panel. Almost 
identical with WorkRite Radio King, shown 
in main illustration, except the latter has 
a loud speaker built into cabinet behind a 
handsome grille. Both furnished with plug 
and special cable carrying all battery wires. 

Pries: 
Air Master, without accessories, 
Radio King, without accessories, 

$160 
. . $220 

WORKRITE ARISTOCRAT 
In this beautiful mahogany console, the loud 
speaker with special horn and reproducing 
unit is placed on one side and compartment 
for A and B batteries on other side. All con- 
nections made inside with cable and plug. 
Front drops, forming arm -rest for tuning 
or writing. Drawer beneath drop is provided 
for log sheets, etc. A set unsurpassed in 
any respect. 
Price, Aristocrat, tcithout accessories, $350 

Send Coupon for FREE 
Rotogravure Booklet 

The WorkRite Manufacturing Co. 
Th10 East 30th Street Clevelami. Ohio 
Please send me FREE a copy of the Rotogravure 
booklet which describes WorkRite. 
Name 
Address 
City State 
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Cltrne n- 
with r4 ease 

Siqx!r DeL Dials 

..: 3 W here eye and /land are 
4 an 

in scientific balance 

Test these dials with any other 
and see how much more quickly 
you can turn to any degree or 
fraction of a degree. 
Shorter intermediate lines, nu- 
merals on the bevel and a gen- 
erous knob are the reasons. 

These are truly beautiful crea- 
tions whicah give that final 
touch of dignity and attractive- 
ness to the quality set. On the 
set you buy look for the minute 
Na -ald trademark as you would 
for "Sterling" on silver. 

í 75c. Other prices of Na- 
"'` ald Dials are 3 7,," 50c, 3" 

35c and 2" (rheostat) 35c. 

ALDEN MFG. CO. 
Dept. B Springfield, Mass. 

ancloe of.°1r, 

6-)'hieMarve.lous 

tINAcO 
[FIVE TUBE OUTFIT] 

ryLltYa. Send for 
Bulletin 
Today 

Built for loud speaker reception from stations 
thousands of miles distant through local inter- ference; composed of the finest parts; beautifully wired; encased i n a beautiful hand rubbed solid 
mahogany cabinet; and fully guaranteed. At $75 this fine, handsome, efficient Miraco "Ultra 5" five -tube outfit offers unquestionably the most 
astounding value the radio world has ever known, 
UNSURPASSED SELECTIVITY, SENSITIVITY, 

RANGE, VOLUME AND TONE COMBINED 
Non - radiating, non - howling, non - distorting. 
Equipped with filament switch, phone jack for 
tuning, bakelite panel, bakelite sub -base under 
which all wiring is concealed and other latest re- 
finements. Two stages tuned radio frequency 
amplification, detector and two stages audio fre- 
quency amplification. 
OTHER MIRACO LONG 

DISTANCE SETS $1 435 
3 tube loud sneaker outfit, up 

Write for latest but. 
to coastestimony n.Agents, 

proving 
s,write! GETS'EM 

MIDWEST RADIO CORPORATION COAST 2b 
Pioneer Builders of Sets COAST 

406-C East 8th Street Cincinnati, Ohio f 

FAHNESTOCK CLIPS 
"Popular Wherever Radio Is Used" 

14 Sizes in Beautiful Display Case 
Dealers write for big moneymaking proposition 

* FAHNESTOCK ELECTRIC CO. 
Long Island City, L. L 

CARTER JACK 

Pat. 1.30.23. 

Sturdily constructed -for constant usage. 
contacts to wear out. Simple to mount. 
popular switch on the market. 

Made in four spring combinations 
Any dealer can supply 
Insist on the Original 

In Canada- Carter Radio Co., Ltd., Toronto 

No sliding 
The most 
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"The air holds no secrets from 
an Adler -Royal Neutrodyne" 

THE Adler -Royal Neutrodyne not only elimin- 
ates necessity for technical knowledge, but 

its range and selectivity are remarkable. 
Several outstanding points of superiority of Ad- 
ler -Royal Neutrodyne are: - 
Extreme Selectivity -due to the special type of 
condensers. 
Automatic filament control -Adler -Royal 
Neutrodyne automatically lights the tubes 
needed. 
Freedom from re- radiation- Adler -Royal will 

positively not become a sending station itself. 
Clear amplifica tion- Distant stations can be 
brought in clearly on the loud speaker without 
exaggerating interfering noises. 
Wired like finest telephone switchboard - 
The workmanship of Adler -Royal is not only a 
delight to the ear but to the eye as well. 
No detuning necessary- Separate control for 
audio and radio frequency. Every Adler -Royal 
is equipped with two separate binding posts; one 
for short and one for long aerials. 

ADLER MANUFACTURING CO. General Sales Office, 881 Broadway, New York 
Factories: Louisville, Kentucky 

The Adler -Royal Franchise is Valuable 
We invite correspondence from reputable dealers in terri- 
tory where we are not adequately represented. 
The Adler -Royal is on exhibit only at higher class stores, 
whose reputation is an additional guarantee of the Adler - 
Royal Line. 

Adler -Royal instruments may be pur- 
chased by partial payment if desired. 

N E UTRO I)YN E 

Adler -Royal Combina- 
tion Radio and 

Phonograph 
Royal Cabriole -Model io, 
in either walnut or mahog- 
any. 

The Adler -Royal Neutrodyne is licensed 
under the Hazeltine Neutrodyne patents, 
granted to King- Hinners Radio Co. 

Licensed by 
dent Radio Manufacto e 

TROD 
Qax; ch27.1923andApril , 1 

Qats, Nos 1.450,080 and 924 

a1ene Other Pat Pending. /489ee8 
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The eAdventures of 

RA TE I ES 

The World Flyers 
Carried Burgess 

Standard Equip- 
ment of United 

States Submarine 

U. & U. Photos 

They're in the 
Wireless Room 

of the Leviathan 

Remarkable are the adventures of 
Burgess Radio Batteries. And where 
there's danger -upon, above, or be- 
low the earth, sky and sea, will be 
found Burgess Batteries -laboratory 
products. 

"ASK ANY RADIO ENGINEER" 

Write to 167 Burgess Engineering 
Building, Madison, Wisconsin, 
for the Burgess Rade Compass. 
It is amusing, unusud and useful. 

BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight - Radio o Ignition - Telephone 
General Sales Office: Harris Trust Bldg.. Chicago 

Laboratories and Works: Madison, Wisc. 

In Canada: Niagara Falls and Winnipeg 

MAPX 
NONE OTMCR. 

UPLEN 
"DR"Series 
A low loss precision 
condenser of High 
value and unusually 
low price. Ideal for 
set builders who can't 
pay very much for 
each individual part. 

"FR" Series 
The highest quality con- 
denser made. Used by 
foremost se,, manufac- 
turers. Condenser tests 
made at Yak University 
prove it to be the real 
low loss condenser of the 
present day. 

h,. 

í`et-sue9 

TJi3LF.';.twsK+ , ,...... ." 

"RK" 1 

Supplemen- 
tary Kit 
for builders of the 
Super - Heterodyne, 
Ultradyne and other 
long wave circuits. 

See Duplex Products al 
your dealer's. Ask him or 
write direct for our com- 
plete literature. It's inter- 
esting. 

The Duplex Engine Governor Co., Inc. 
46 Flatbush Ave. Extension Brooklyn, N. Y. .. ._.. . 

. .. 4' :5:. , 

..¡..r s',.+;y,`r .. rtr,%-' " 
`:71TL1' 

ci st.ancc 
sets 

iMPLETE 
THESE are the finest long durance sets at the lowest prices in 

history. Wonderful new circuit That brings amazing results. 
SATISFACTION GUARANTEED. Everything furnished 

with complete sets. There's a set for every pocket -book. 

tube set -with 3 dry celle, B Battery, 4 tubes. ç 95 A 
loud speaker, bead phones, antenna. 57,. 

'2 
tube set -with 3 dry cells, B Battery. 3 tubes, $49 95 
head phones, loud speaker, antenna 7 

2 tube set -with 3 dry cells, B Battery. 2 tubes, 
bead phone.. antenna. . 

2.95 

The above 3 sets can also be furnished for use with "A" storage 
battery instead of dry cells, $12.00 extra. 

1 
tube set -with dry 

1 
cells, B Battery, 1 tube, 95 

bead phones. antenna 1 

Sets also sold without accessories. Also full line of radio accessor 
ies, I and 2 stage amplifiers and portable sets. Write for FREE 
catalogue -don't buy until you see ¡t. 

THE MELLODYNE RADIO CO., Dept. E CINCINNATI, O. 

a 

Write for ree .cátalo 
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WHO brags the most -the fellow who 
built his own -or the perfect nuisance 

who just bought a FREED -EISEMANN? 
Listen to that FREED -EISEMANN fan .... he's the 
man who owns one. His distance stories are apt to be 
true. His report about volume and selectivity is abso- 
lute fact. But what he says about reality of reproduc- 
tion is something you won't believe until you hear the 
FREED -EISEMANN Radio Receiver yourself. 
The FREED -EISEMANN is so designed, so built and so in- 
spected, that electrical distortion is reduced to its scientific 
minimum. It delivers an electrically pure output to the 
Loud Speaker-for conversion into musically pure sound. 

FREED -EISEMANN engineers have done a job -The Pub- 
lic has approved. Witness -ten million dollars' worth of 
FREED -EISEMANN apparatus in daily use. 

If you want to be shown, let us remind 
you that we do a big business in Missouri. 

FREED - EISEMANN RADIO CORPORATION 
Manhattan Bridge Plaza Brooklyn, New York City 
Handsome new 
four -tube and 
five -tube mod- 
els. Price, $100 
up ....slightly 
higher in Can- 
ada and wes 
of the Rockies. 

Our new book- 
let, "Buying a 
Radio," is in- 
teresting and 
in formative - 
with a personal 
word to the ra- 
dio expert. It is 
free on request. 

FREED -Ei s E MANN 
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HEATH 
Radiant 

Micrometer Geared 
Vernier 

Ordinary adjustments re- 
duced by separate geared 
adjustment to hair- 
breadth distinction. We 
guarantee the Heath 
Vernier Condenser to be 
more highly selective 
than any vernier con - 
denser em ploying a 
vernier device which act- 
uates ALL of the plates. 

Permanently FLAT 
Plates 

The well -known Heath 
process of stamping rotor 
plates to lasting flatness, 
makes the new HEATH 
a permanently satisfac- 
tory instrument. 

NON- DIELECTRIC 
Condensers 

DIELECTRIC losses reduced to insignificant 
minimum as required by the latest circuits. 

All-metal-only enough dielectric material to 
properly insulate rotor from stator elements. 
Smooth, true -running shaft, like the jewel move- 
ment in a watch. Contacts independent of bear- 
ings- pigtail connections ensures NO LOS"I' 
EFFICIENCY. Equivalent series resistance of 
only 0.1 ohm and a phase difference of less than 
one minute. 

PRICES FOR VERNIER CONDENSERS 
With Dial Without Dial 

No. 12AV 12 plate $5.00 $4.35 
No. 24AV 24 plate 5.50 4.85 
No. 44AV 44 plate 6.50 5.85 

Plain types in all sizes * Ask for Heath Sockets and Dials 
HEATH RADIO & ELECTRIC MFG. CO. 
207 First St. Newark, N. J. 

Canadian Distributors: 
Marconi Wireless Telegraph Co., of Canada, Ltd. 

TWO COMO WINNERS! 
"Como Duplex" 

Price $12.50 per pair 

The world's Stand- 
ard Push Pull 
Transformer. Guar- 
anteed to give more 
volume with less 
distortion than any 
other transformer on 
the market. 

"30" K C Tuned 
Transformer" 

(10,000 Meters) 

Price $6.00 

Will work as input 
or output Trans- 
former in any Super - 
Heterodyne circuit. 
Greatest amplifica- 
tion and selectivity 
as shown by com- 
parative tests. 

For sale at all leading dealers' 

Como Apparatus Corporation 
446 Tremont St. Boston, Mass. 

SUPERADIO LOW LOSS KIT 

Such Selectivity Such Volume 
Comes complete in every detail, even the panel and cabinet in- 
cluded. Kit consists of famous "Lopez" Low Loss Tuner, Heath 
"Radiant" Low Loss Condenser, Superadio detector and amplify- 
ing Units all wired ready to mount on panel, color scheme battery 
plugs, etc., Write for circular and hook -up. 

THE AMERICAN RAI)IO SALES CO. Not Inc. 
620 -6.21 Monadnock Bldg. Mail orders oulr, Chicago, Ill. 
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Hear 
the difference: 

A loudspeaker is a critical thing. Any 
vibration in the horn adds sounds that 
nature never gave to the speaker's voice. 
And limited range thins down the tone 
to flat, unreal quality. Some people think 
that a near -real voice is the best that radio 
can give ... but not after they have heard 
a Radiola Loudspeaker! 

The difference is the result of elaborate ex- 
periment and extended scientific study. The 
Radiola Loudspeaker has an extraordinary 
range - gets the full richness of tone. And 
it adds no sound of its own. To know how 
clear -how mellow -how real your music 
can be -ask to hear a Radiola Loudspeaker. 

\.- 
...__ 

y 

_. c F. 

LOUD SPEAKER 

Radiola Loudspeaker 
Type UZ -1325 

Nov $25.00 

Thissymbol 
of quality 

is your 
protection 

RADIO CORPORATION 
OF AMERICA 
Sales Offices: 

233 Broadway, New York 
lo So. La Salle St., Chicago, Ill. 

28 Geary St., San Francisco, Cal. 
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What 
makes 

Metallic 
Fixed or Variable 

Grid Leaks -Noiseless? 

28 Sizes 
There's a DURHAM 
Metallic for every high 
resistance need. Each 
marked with guaranteed, 
tested value. 

Prices 
Fixed, over 1/4 meg. . 
Fixed, under 1/4 meg. 

Variable, to 0.1 meg. 
Variable, 0.1 to 5 megs. 
Variable, 2 to 10 megs. 

Mounts, single leak . 
Cond. and leak 
Double, for resis. coupled amplif. 

At dealers 
or postpaid 

Dealers:- 
Customers would rather buy 
DURHAM products at 
your store. We have a 
display that helps. 

50c 
75c 

75c 
75c 
75c 

3Oc 
35c 
40c 

CIRCUIT noises are caused by 
uncontrolled resistance 

changes- unavoidable in the old 
style leaks. Carbon, graphite, In- 
dia ink, pencil marks - all vary 
greatly with temperature and 
atmospheric changes. Metals 
alone remain constant. 

DURHAM Fixed Metallic Grid 
Leaks are the only truly noiseless. 
A rare metal deposited on glass 
has its resistance value fixed for 
all time. Noise is impossible. 

DURHAM Variable Metallic 
Grid Leaks -in 3 ranges -have a 
permanent range of the values 
marked. Continuous variation is 
by smooth sliding plunger. For 
any particular setting, operation 
is as noiseless as the DURHAM 
fixed type. 

DURHAM Metallic Grid Leaks 
will fit your present holders. But 
foi new sets, the new DURHAM 
bases are more convenient - 
plain, condenser clip, or double 
for resistance amplifiers. 

All about Resistance Amplifiers -- 25c 
Build a distortionless amplifier. Parts for two stages cost 
less than one good transformer. Complete detailed 
instruction booklet, 25c. At your dealer's or postpaid. 

Satisfaction Guaranteed 
DURHAM 8 COne. * 

1936 Market St., Philadelphia 
Canadian Distributors, De Forrest. Radio Corp. Ltd. 

A Pleasant Surprise Awaits the User of 
the A. C. H. Sharp Tuner 
Worm Drive 

Why the A.C.H. is different 
3 in. DIAL 3n AC.IL) -05640-1) 
4 in, DIAL mi. A.CII. > 215 -to -1 

Use on instruments you already have 
Money Back Guarantee 

Price 3 -inch size *2.50 Price 4 -inch size *5.00 
Regular fitting 5/16 shaft. r/4 and 3/16 öe each extra 

Extra Advantage of the A C H 
I. Can be attached or removed from any instrument. 
2. Rough tuning same as any dial. 
3. Movement so fine that the eye cannot detect but the ear can. 
4. Automatically locks instrument so no jar can disturb it. 
5. Dial grounded reducing the body capacity to a minimum. 
6. Special dial 2 graduations where ordinarily one. 

MAIL ORDERS SENT PREPAID IN U. S. A. 

A. C. HAYDEN RADIO & RESEARCH CO. 
BROCKTON, MASS., U. S. A. 

* Tested and approved 

HI -AMP 
Super Heterodyne Kit 

ASSURES SUCCESS 

Best for DX and Selectivity 
Kit includes four transformers, and oscillator 
coupler with complete constructional data $23.25. 

Write for Descriptive Circular 
LAKE RADIO SERVICE 

1135 Catalpa Avenue Chicago, Ill. 
High Gracie Radio Apparatus. 

fROST-ftADIO 
oicifoloti wit/mu 

TWO popular items of FROST- 
RADIO are shown: The No. 11 

608 Push Pull Battery 
Switch, list 30c, and ; 

the No. 139 Cord Tip 
Plug, list 50c. Your 
dealer has them in 

stock. Order these and other 
radio needs from him today. 

FROST -RADIO 

HERBERT H. FROST, Inc. 
154 W. Lake Street Chicago, Illinois 

by RADIO BROADCAST * 
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Big. 
Radio 
BOOK e 

Send _ 

for 
AtOnce: 

S 

R E 
BIG MONEY -SAVING 

RADIO CATALOG 
containing a thousand bargains 
of everything on radio -parts, 
supplies, complete parts for sets, 
complete sets, etc., also a mine 
of very latest information on 
all different circuits, complete 
list of broadcasting stations, 
and other valuable, up- to-the- 
minute radio data. Send your 
name and address on a card or 
letter. We will send catalog free. 

Free Service Department 
Our radio engineers will help 

you solve all your radio prob- 
lems, and furnish up-to -date 
information on set construction, 
operation and improvement. 
This service is free to customers. 

Send For This 
Sensaliònal Radio 
Bargain BooklRM 

Order Direct from This Page! Save About One -Half! 
- Compare our prices with others. Only highest grade nationally known GI ARA \TEED parts. OUR GUARANTEE PROTECTS YOU. Money cheer- 
y fully refunded if you are not satisfied. Be sure to write your order and state 

prices plainly. Send post office or express money order or bank draft for 
total amount to insure prompt shipment. ALL PRICES ON THIS PAGE 
INCLUDE SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any 
bank or commercial agency regarding our reliability. If your favorite circuit 

is shown here. order direct from this ad. No skill required to build your own radio 
with Randolph parts. Panels are all drilled. Instructions are simple and complete. 
Everything comes ready to assemble. Order direct! All shipping charges prepaid. 

Our Catalog Is Filled With 
Bargains Like These 

_ 
- - w+tdi' - - "_ 

.- . - 
. 

COMPLETE 
PARTS FOR 8 -TUBE 
SUPER- HETERODYNE 

1 23 -plate Lo-loss Vernier Bremer -Tully or Duplex Condenser. 
1 23 -plate Lo-loss Vernier Bremer -Tully or Duplex Condenser. 
1 400 -ohm Frost Potentiometer. 8 x 35 Baseboard. 
2 6-ohm Rheostats. 35 ft. Busbar Wire. 
2 30-ohm Bakelite Rheostats. 1 Sx36x3 ,' Dr'ld. Bak. Pan. 
1 .00025 Fixed Condenser. S Bakelite Sockets. 
4 .002 Condensers. 7 Binding Posts. 
1 .006 Condenser. 1 FilterTransformer. 
1 1 -Meg. Leak. 1 Oscillator Coupler. 

$ 75 
2 4' Bakelite Dials. 
1 Single Circuit Jack. 

1 "C" Battery. 
1 Battery Switch. 

1 Bakelite Terminal Strip for BindingPosts. 
1 Multicolucord Cable for connecting batteries. 

3 All-American or Columbia 
Long-wave Transformers. 

2 All- American or Columbia 
Audio Transformers. 

Instructions, blue- prints and 
complete layout. 

T 

-- .r.,,..._z ate- _ -- _ ! s ,i i - _ . 

COMPLETE PARTS NEUTRODYNE RECEIVING SET FOR 3 AND 5 -TUBE 
Genuine Hazeltine Licensed Fada. Freed - Eiseman, or 

other Genuine Licensed Parts 
PARTS FOR 5 -TUBE SET: 

1 7x2Sx2,f Drilled Panel. 1 .001 Condenser. 
3 4' Bakelite Dials. 1 Dubilier By -Pass Condenser. 
3 Filament Control Jacks. 3 Gang Bakelite Socket. 
1 Vernier Rheostat -30 -ohm. 35 feet Hook -up Wire. 
1 Plain Rheostat- 6-ohm. 1 Wave Control \ eutroformer. 
1 strip Bakelite, 6xlx? á. 2 R. F. N eutroformers. 
8 Binding Posts. 1 Baseboard. 5 -TUBE SET 
1 Grid Leak and Condenser. 2 Neutrodons. 
2 Bakelite Sockets. 3 Bezels. 
2 All American or Columbia Audio Transformers. 

Co'n ete blue -prints and « r:in_; diagrams and instructions 

$3375 

COMPLETE PARTS HARKNESS SET FOR 2 -TUBE 

7 x 14 x á" Drilled Bakelite Panel. 2 Harkness Flexoformers with 
Condensers, 2 Dials. 2 Bakelite Sockets. i Connecticut Battery 
Switch, 2 American Bell Transformers. I Jack. i R- 
W Detector, i Bakelite Rheostat. 5 Binding Posts. ,i7 95 
Baseboard and Bus Bar Wire 

Acme -1 -Tube Reflex Set $17.45 

Acme -4 -Tube Reflex Set.. $39.85 

Our Guarantee 
Every article exactly as 

represented. Every article 
is tested before shipping. 
Complete satisfaction 
b 
guaranteed or money will 

cheerfulfyrefundd e 

CONDENSERS 
23 -plate plain C- -_denser. 51.29 
23- plateVernicr l' dens'r 2.59 

RHEOSTATS and 
POTENTIOMETERS 

Bakelite Rheost,.- , C -ohm. .38 
Bakelite Rheostat, 30 -ohm. .59 
Bakelite Vernier Rheostat 1.15 
Bakelite Potentiometer, 

200 -ohm.. .. .59 
TRANSFORMERS 

Randolph Special, 6 to 1; 
2.16; 31; to 1 1.89 

Sinclair Special, 6 to 1, 
2.55; 3' _ to 1 2.24 

TUBE SOCKETS and DIALS 
4' Hygrade Dìal .29 
Bakelite Socket ... .28 
Weston Plug .75 

VARIOMETERS 
Moulded Variorneter 2.39 
Bakelite moulded ... 3.45 

H EAD: ONES Randolph Special. 
2200 -ohms 2.45 Blue Bird peci ̂ 1.. 3.95 LOUD SPEAKERS 

American Bell 3.95 
With adjustable loud 

speaker unit 6.95 
COUPLERS and COILS 

1S0° Variocouplers .95 
Reinartz Coils 1.25 
Electric Soldering Iron 1.29 
Cockaday Coil .. 1.65 
Three -Circuit Tuner...... 2.95 
Ambassador Coils 2.95 

SUPER - HETERODYNE 
Containing 3 Intermediate Fre- 
quency Transformers, Filter 
Transformer. Oscillator Coil and 
2 -1 M. F. Condensers. 

$19.75 
with Audio frequency 

Transformer 526.65 

COMPLETE PARTS 
FOR 3 -TUBE COCKADAY RECEIVING SET 

1 Cockaday Coil. 
2 23 -plate Hy -Grade Cond. 
1 Bakelite Rheostat, 30 -ohm. 
1 Bakelite Rheostat, 6 -ohm. 
3 Bakelite Sockets. 
1 high ratio Columbia or All- 

American Transformer. 
1 Single Circuit Jack. 
1 low ratio Columbia or All - 

American Transformer. 
Complete blue -prints and wiring 
1 -Tube Set 

2 Double Circuit Jacks. 
2 3' Bakelite Dials. 
1 Grid Leak and Mica Cond. 
7 Switch Points, 2 stops. 
1 Bakelite Binding Post Strip. 
8 Binding Posts. 
1 7x21x3. ;6' Drilled Bakelite 

Panel. 3 -TUBE SET 
3 Bezels. 
1 Baseboard. 

diagrams. g 

510.45 
$1995 

Two Stage Pa Amplifier RANDOLPH RADIO CORPORATION 
Diagram & Instruc- $10.90 159 N. Union Ave. Dept. 67 Chicago, Illinois fions for W i r i n g 
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Why it is Better 
Look at this illustration -see for 
yourself the eleven distinctive fea- 
tures in the construction of the 
Federal Condenser. Every fea- 
ture is a distinct point of superi- 
ority- essential to clear, sharp 
tuning and clear reception. 

You can get the outstanding ad- 
vantages of Federal Tone and 
Federal Selectivity in your pet 
hook -up only by insisting on Fed- 
eral Parts. 
There are over 130 Federal Stand- 
ard Radio Parts bearing the 
Federal iron -clad performance 
guarantee. Use them -for your 
own protection and enjoyment. 

Federal Telephone and Telegraph Co. 
Buffalo, N. Y. 

Boston New York Philadelphia Pittsburgh 
Chicago San Francisco Bridgeburg, Canada 

Original three point suspension as- 
suring perfect alignment which pre- 
vents buckling or short circuiting of 
plates and affords 7 -16 inches air 
dielectric between condenser head 
and panel. Template furnished with 
each condenser. 

Oversize, hard brass jam nut affording a 
positive lock for rotor plates. 

Special hexagon bearing lock nut 

tí 

This is the rotor bearing with extra long 
brass bushing. machine centered. true to 
1 /1000 of an inch. 

Both rotor and stator plates are of aluminum 
of practically constant surface resistance, 
each held rigidly by large draw-bolts thus 
eliminating the use of solder and its inherent 
resistance. 

All burrs are automatically removed from 
plates during a pack annealing process em 
ployed to straighten plates after punching. 

Full quarter inch circular bakelite heads. 
die-tapped and jig centered. 

Plates are micrometer calipered, positively 
insuring true spacing. 

Machine ground male cone bearing. Self 
centering. 

Exclusive female cone bearing. machine cen- 
tered and provided with "star" spring to 
compensate for wear. 

Federal 11 plate and 21 plate 
have minimum capacities never "Star spring of special tempered steel to 

exceeding 10 micro- micro -farads automatically correct alignment and main 

while the minimum capacity of tain positive electrical contact 

the "' plate condenser is always 
less than 13 micro- micro- 
farads 

Special jam nut and rotor terminai 

qfsi 

sriliaazaRADIOPma,cts 

IT lists and illustrates ab- 
solutely dependable, 

guaranteed sets and parts. Give 
your customers what they want 
-when they want it; but buy 
it so that you can make a good 
profit. We're supplying hun- 
dreds of radio dealers satis- 
factorily every day. Write for 
catalogue and discounts 
sheet. You'll be astonished 
at the prices quoted. 

Ask for catalogue No. 8. 

Dealers 
sena name 
TODAY 

V 

For DEALERS Only 
Send name TODAY for our 

big, new 84 -page catalog. FREE 
to dealers only. Fully illustrat- 
ed, with descriptions and special 
prices on high grade standard 
Stets and supplies. 

Unusually attractive dis- 
counts to dependable dealers. 
Orders filled same day received. 

Write NOW for big, free cata- 
log. 

FEDERAL RADIO COMPANY 
Distributors of High Grade Radio Sets and Supplies 

316 So. 19th St. OMAHA, NEBRASKA. 

YOUR CRYSTAL SET 
will work 400 to woo miles if made by my plans. 
No tubes or batteries. Copyrighted plans .$t.00. 
Satisfied customers everywhere. Particulars free. 

LEON LAMBERT, 673 Kaufman Bldg., Wichita, Kansas 

LEARN THE CODE AT HOME with the OMNIORAPH 
"Just Listen- The Omni- THE OMNIGRAPH Automatic Transmitter will teach you both the Wireless and Morse Codes -right in your own 

borne- quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone or to Sounder, it will send you un- 
limited messages at any speed, from 5 to 50 words a minute. 

THE OMNIGRAPHI is not an experiment. For more than 15 years, it has been sold all over the world with a money 
hack guarantee. The OMNIGRAPH is used by several Depts. of the U. S. Govt. -in fact, the Dept. of Commerce uses the 
OMNIGIAPH to test all applicants applying for a Radio license. The OMNIGRAPH has been successfully adopted 
by the leading Universities, Colleges and Radio Schools. 

Send for FREE Catalogue describing three models. DO IT TO -DAY. * THE OMNIGRAPH MFG. CO., 16K Hudson St., New York City 
If you own a Radio Phone set and don't know the rode-you are missing most of the fun 

graph will do the teaching" 

* Tested and approved by RADIO BROADCAST * 
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WESTINGHOUSE 
RADIO 

«y;, and and «C» 

BATTE RIE S 

THE COMPLETE LINE 

Hamilton 
Halifax 

Three types of "B" batteries, all in handsome, one piece 
. crystal glass cases. They are easy to fill and easy to charge. 
They have long life and ample capacity. Made in three sizes, 
giving you a wide range of capacities to suit the requirements 
of your set whatever it may be. They are noiseless, steady 
and always reliable. They are rechargeable and, therefore, 
economical. 

"A" batteries in glass cases for 2, 4 and 6 volt tubes 
enable you to have the advantages of the glass cased "B" 
batteries for your filament battery also. The Westinghouse 
line also includes several sizes of 6 volt "A" batteries in one 
piece composition cases which will not crack, leak or rot like 
the old time wooden cased batteries. Capacities for every set 
from a one -tube "blooper" to the largest "dyne." 

The 6 volt "C" battery in a one piece glass case can be 
tapped off to give you 2, 4, or 6 volts. Small, compact and 
rechargeable, this little battery gives you storage battery 
advantages for your "C" batteries also. 

Sold by radio dealers and by Westinghouse Battery 
Service Stations. 

WESTINGHOUSE UNION BATTERY COMPANY 
SWISSVALE, PA. 

CANADIAN DISTRIBUTOR: Canadian Westinghouse Co., Ltd. 
London Ottawa Montreal 

Edmonton 
Toronto 

Winnepeg Calgary 
Moncton 

Vancouver 

* Tested and approved by RADIO BROADCAST * 
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i 

THANKS A LOT 

for your indulgence in waiting for us to catch up on your orders for 

RADIO BROADCAST'S 
4 -TUBE KNOCK -OUT BLUE PRINTS 

and 1 6-Page Book of Instructions 

For a while you had us running around in circles trying to 
take care of your orders. 

We have developed a system of production now, which enables 
us to ship the day your order is received; there will be no more 
delays.. 

And it is gratifying to know that your only complaint was 
caused by our delay, for there hasn't been a single kick about the 
blue prints or instructions and we've received many compliments. 
Many have already completed their receivers and are delighted 
with the results obtained. 

If you haven't sent in your order for these excellent blue prints 
and instruction booklet, for 

THE RECEIVER OF THE YEAR 
send in the coupon below with your dollar and we'll rush the 
plans right out to you. 

DEALERS! We have a most attractive proposi- 
tion for you. Will you let us tell you how we 
can help you to make sales that STAY SOLD? 

- - - - fIMM 

Doubleday, Page & Co. 
Garden City, New York. 

Enclosed find my dollar for the Blue Prints and 16 -page Instruction Book for building 
RADIO BROADCAST'S 4 -Tube Knock -out. It is understood that my dollar will be returned if the 
material sent me does not come up to my expectations. 

Name. 

Address 
R. B. 12 

1M OM MI 
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DU ILIER. DEVICES 
The choice of Fans! 

By -Pass 
Condenser 

The By -Pass Con - 

denser controls the 
"B" 

current of the 

Battery -making it 

flow smoothly. The 

Dubilier By -Pass Con - 

is standard 
in many of 

the most famous sets. 

P rice 70c to $3.75 

5Vlicadon 
The Mica d o n -is 
the standard fixed 
condenser of radio. 
Micadons are used 
in more than 90% 
of all sets made. 
There is a type for 
every possible re- 
quirement. 

Price 35c to 75c 

.. 

6 
, j' r JV G 

f V r ;P. Q 
VI' 1. 

Vt.% Z 

Duratran 
The Dura tran_a powerful 

radio -fre- 
quency transformer mer picks tip all standard 
broadcasting wave 

of a ve from 225 
to 

550 
meters 

and ampli-. fies as pli 
much as tunes. 
Y 

20 you 
can get those distant with a D 
stations 

uratran. 

Price $4.00 

These radio products -used by millions of satisfied fans - 
are all designed by Dubilier engineers to meet your exact- 
ing requirements, all are carefully inspected by experts 
before they leave our factory. If it bears the name Dubil- 
ier you can count on it. 

CONDENSER AND RADIO CORPORATION 
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The Bradleydenser 
Perfect Variable 

Condenser 

The Braclidenser , 

PERFECT VARIABLE CONDENSER 

Brass Plates Grounded Rotor -Low Loss 

ERFECTION to the last detail! Even the unique bearing of the new Bradley - 
denser is a marked improvement over the older types. The rugged brass plates, 

the grounded rotor construction, and the new detachable dust shield are other de- 
tails that serve to increase the high- frequency efficiency of the Bradleydenser. 
Exhaustive laboratory tests reveal exceptional improvements in efficiency. In fact, 
the Bradleydenser sets a new low record for losses. It tunes the weakest oscilla- 
tions with the least energy loss,and,therefore,increases the range of any set. There 
are many other new and striking features of the Bradleydenser. Our new litera- 
ture explains them, fully. Send for our latest bulletin today. 

Standard Capacities 
0.00025 M -F . $4.50 
0.0005 M -F . 5.00 
0.001 M -F o . 6.00 

Furnished without vernier 
plates, only. 

Electric Controlling Apparatus 

278 
Greenfield 

Ave. 

Milwaukee, 
Wis. 

Standard Carton 
The Bradleydenser is sold in 
the well- knownAllen- Bradley 
checkered box by all lead- 
ing radio sealers and jobbers. 

Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul 
Birmingham Chicago Denver Los Angeles Pittsburgh San Francisco 
Boston Cincinnati Detroit New York Saint Louis Seattle 

* Tested and approved by RADIO BROADCAST * 
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oil Remarkable Achievement 
Many refinements are embodied in 
the new Bradleystat.The graphite disc 
columns are enclosed in a smaller 
container; two terminals suffice for 
ALL tubes; a new mounting simpli- 
fies installation; the knob is of a 
daintier pattern. And the noiseless, 
stepless, control of the old Bradley - 
stat remains, unchanged. Such a 
combination of advantages can be 
found in no other filament rheostat. 

Ask your radio 
dealer about 
the new Allen - 
Bradley line. 

Every radio set can be 
improved by substi- 
tuting the new Allen - 
Bradley radio devices. 

Only One Hole required in Panel 

CADISTINCTLY new and valuable contribution to radio! That 
is the verdict of all radio engineers and designers who have 
seen the new Allen- Bradley radio devices and have wit- 

nessed their amazing performance. The new "one -hole mounting," 
which replaces the older clip mounting, makes for marvelous com- 
pactness and simplicity of installation. The new Bradleystat, 
Bradleyleak and Bradleyohm require only a 11/16-inch space 
behind panel, and the Bradleyometer only 7/8 -inch. Thus, the 
new models can replace inferior wire rheostats and potentiometers 
without disturbing the arrangement of the set. Our new literature 
is ready. Send for it, today ! 

Electric Controlling Apparatus 

V8 
Greenfield 

Ave. 
Milwaukee, 

Wis. 

Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul 
Birmingham Chicago Denver Los Angeles Pittsburgh San Francisco 
Boston Cincinnati Detroit New York Saint Louis Seattle 
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1934 Trained 
Factory 

Reperesentatives 
Are Now Entitled 

Rjy` lA -'M 4 
`.(Iäl: 
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Four Tube Sets . 

As Low As cn- = 
$3950 

loh d.LJ!9r 
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Radio 

With Service 
OZARKA radio instruments are 

demonstrated, sold, installed 
and serviced by direct factory 
representatives only. These men 
have been thoroughly trained by 
our own engineers who designed 
and perfected Ozark a. 

The success of any radio instrument, 
like the automobile, depends on the 
quality of service rendered. 

No matter how perfect any radio Instru- 
ment leaves the factory, little things may 
sometimes go wrong. You've no doubt 
learned, by costly experience, that the 
ordinary handy man cannot properly 
service your automobile. The same is 
true of Radio. Troubles are generally 
caused by very little things which are 
exasperating to the owner, but are 
quickly corrected by the man who is 
trained on that instrument. 

Today 1934 factory trained representatives are authorized to wear the 
Ozarka button. These men know the Ozarka perfectly; more are now 
being trained; soon there will be one in every town. 

Without obligation to you, the Ozarka representative will set up an 
Ozarka in your home on trial. He won't claim that it is better than 
others. All he asks is the opportunity of letting the Ozarka do its own 
selling. With your own operating you must satisfy yourself that it has no 
equal for volume, tone, distance and ease of operation. 

The Ozarka Representative will erect the most effective aerial possible. 
He will teach every member of your family how to receive results from 
your Ozarka which will make you the envy of your radio friends. More 
than this, he can and will keep your instrument working perfectly at all 
times. Ozarka quality speaks for itself. Ozarka prices, quality considered, 
are low. $39.50 and up. 

Let us send you the stories of Ozarka long distance reception -from 
many people who have heard London and Manchester, Eng., Cardiff, 
Wales. Glasgow , Scot.. Buenos Aires.So.Am. and even Honolulu, Haw.Is. 
Write forFreeillustrated book No. 200. Please give name of your county. 

More Ozarka 
Representatives Wanted 

1934 factory representatives are today mak- 
ing a success under the Ozarka plan and are 
building up a profitable, substantial business 
of their own. Many started by giving us only their 
spare time, but their profits soon justified breaking 
away from their salary job for all time. 

Possibly Ozarka is just the opportunity you have 
been looking for. A technical knowledge is not 
essential. In fact, we prefer men who know nothing 
of radio that we may teach them our way. 

Compensation is on a commission basis only. The 
investment to start is small but absolutely necessary. 

The man we want is mechanically inclined and 
willing to learn. He may not be a salesman but he 
can talk convincingly on something he knows per- 
fectly and firmly believes in. 

TheOzarkaPlanwill give such a man more money, 
more independence, and a real opportunity for a 
permanent, profitable business of his own, which 
will quickly justify giving it all of his time. 

The Ozarka Plan is fully described in a large illus- 
trated book. A copy will be sent to men who are will- 
ing to tell us fully about themselves. The Ozarka 
book is a true and interesting story of life, of men, 
of why some fail, while others succeed. 

In territory not now covered 
the right man is wanted -one 
who is determined and will- 
ing to put forth the neces- 
sary effort to obtain a splen 
did, profitable business of 
his own. If you are that 
kind, simply write and say 
"Send me your Ozarka Plan 
Book No. 100." It may be 
the turning point in your 
life. Don't fail to mention 
the name of your county. 

OZARKA, INC., 805 Washin ton Blvd., Chica _ o, Ill. 

THE COUNTRY LIFE PRESS, GARDEN CITY. NEW YORK 
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