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Banish Isolation 
from Vacation 

4 CUNNINGHAM 

DETECTOR-AMPt1ElF.I1 

TYPE C-301-A 
MG HAM PATENTED 

TOR-AMPS-We; 
PE C299 t 

T.ENTri} 

TRANSLATE a mid -summer night's dream, a 
fairy fantasy, into the gay reality of dance -of 
song -of haunting melody. 

In the back -country, among the towering, snow -capped peaks, 
over the placid summer sea, the ether is a- thrill with those same 
magic impulses that soar and dip above the city's crowded streets. 

For real summer enjoyment you cannot do without radio. For 
full enjoyment of radio you cannot do without Cunningham 
Radio Tubes. 

Home Office: 
182 Second St., 

SAN FRANCISCO 
CHICAGO 

NEW YORK 

Patent Notice: Cunningham Tubes are covered by patents dated 2- 18 -12, 12- 30 -13, 
10- 23 -17, 10- 23 -17, and others issued and pending. 

Since 1915- - 
Standard for 

All Sets 
TYPES C301 A, C300, 

C299, C11, C12. 

In the Orange and Blue 
Carton. 

* Tested and approved by RADIO BROADCAST * 
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BELDEN LOOP WIRE is made in two types: 
60 strands of No. 38 Copper Wire and 5 strands No. 
36 specially treated copper wire to prevent sag. Insu- 
lated with two layers of cotton. 125 feet per spool. 

60 strands of No. 38 Ccpper Wire and 5 strands No. 
36 specially treated copper wire to prevent sag. Insu- 
lated with cotton and covered with artificial silk braid. 
125 feet per spool. 

Bddn ltTite 
for Loops and Outdoor Aerials 

BELDENAMEL AERIAL WIRE is made in two types: 
7 strands of No. 22 Beldenamel Stranded or 

16 strands cf No. 28 Beldenamel Braided. 
Sold in cartons containing loo ft. or 150 ft. coils. 

Radio fan who have built their own 
9 receiving sets, know the 

value of a good antenna, whether they use an in- 
door loop or an outdoor aerial. 

For indoor loops, Belden Loop Wire assures max- 
imum efficiency, because it is made of a large number 
of fine copper wires to reduce high- frequency 
losses. It is carefully insulated and does not sag 
or stretch. 

For outdoor aerials, Beldenamel Aerial Wire outclasses 
all other types of aerial conductors. Its baked enamel 
coating on the stranded conductors provides protection 
against corrosion and insures a highly - efficient aerial 
that suffers no deterioration from smoke and fumes. 

All radio set owners should use Belden Wire for maximum 
set efficiency. Ask your dealer about it, or send for our 
"Helpful Hints for Radio Fans." 

Belden Manufacturing Company 
Electrical Wire, Cable 

and Cordage 
2312A Só. Western Ave., Chicago 

Manufacturers of Insulated Wire since 1902 

* Tested and approved by RA'lyto BROADCAST * 
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Sickles Diamond Weave Coils 
Were Used in the New Roberts 

Phonograph Receiver 

New No. 18A Coils for any Roberts Circuit 
Price $8.00 

Patented August 21, 1923 

Improved One Hole Panel Mounting Unit 
New N and P Coil 

Designed in our laboratory and gives maximum 
amplification with perfect neutralization over 
both and High wave:, lengths; 

lso4I i 
,,, 

added selectivity. ,y> 

The new N and P Coil can Pbe substituted for 
the present one in any No. I8: Sidkles Diamond 

3 

The F. F. W. Si , i;S' 

335 Worthington st. 
Springfield, Mass., U. S. A. 

* Tested and approved by RADIO BROADCAST * 
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.Tra n s, for m e rs 
firinq out 

all the 
kfm nemenís 

J?ín iqualify 
USE A 6toI PATIO 

IN THE FIRST STAGE 
AND A 2to I INTIIE SECOND 

Two Ratios 
The better loudspeakers to -day are 

capable of reproducing music with all 
its truest refinements of tone quality. 
Consequently a higher standard of 
transformer design is necessary to de- 
liver to the loudspeaker the desired 
volume with a purity of tone that 
makes radio reception delightfully 
natural. 

In designing the General. Radio 
Type 285 transformers great stress has 
been laid upon tone quality -yet vol- 
ume has been increased to a very 
marked degree. 

Due to the special design of the core 
and adjustment of the coil turns these 

New Prices 
transformers are capable of high and 
even amplification of all tones common 
to speech, instrumental and vocal music. 

In spite of the pronounced superiori- 
ty over other transformers they sell at 
a popular price. 

Enjoy music in its unmodified form- 
as pure, full and natural in tone as it 
enters the microphone at the studio of 
the broadcasting station. Use a 6 to 1 

ratio in the first stage and a 2 to 1 in 
the second. 

Ask to see them at your local dealers 
or write for our descriptive folder 285 -B 
showing Amplification curves and wir- 
ing diagrams. 

GENERAL RADIO C9 * 
Cambridge, Massachusetts 

"Behind the Panel od Better Built Sets" 
. 174" 

.. 

* Tested and approved by RADIO BROADCAST 
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)»t0N V.t.iY7111i.1gIiNSAfH7li4ii11' 

AmpÌtJypjppmNr,,rayl 

4to1 
$5.00 

10to1 
$5.50 

Push -Pull 
(per pair) 

$12.50 

Modern Transformers, properly installed in 
connection with the scientifically constructed 
phonograph sound chamber, will give as much 
volume as a phonographic record. The quality 
of Modern reproduction is faithful and will 
prove a delightful surprise. 

That's why Modern Transformers are so ad- 
mirably adapted to Radio Broadcast's Phono -, 
graph Receiver. 

And Modern Transformers are Standard 
Equipment, too. 

MODERN ELECTRIC MFG. CO. 
TOLEDO, OHIO 

* Tested and approved by RADIO BROADCAST * 
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The B -T Torostyle 
Transformer 

There is nothing vitally new in a closed 
coil of toroidal style. There is vital 
importance, however, in being able to 
utilize its advantages under present 
conditions. 
The difficulties of mechanical construc- 
tion alone delayed our production of this 
product for a year, -and the most intens- 
ive and exacting laboratory work we 
have ever done has been required to 
develop the full possibilities- namely : 

A reduction of interstage coupling effects. 
Nullification of external fields effects and elimination of signal "Pick -up." 
We have achieved these results without the usual weaknesses, i.e., "broad 
tuning" or lack of selectivity, and an uncontrollable tendency to oscillate. 
B -T reputation for inductance efficiency is behind the Torostyle 
Transformer. 

The B -T Universal Socket 
Test this socket just once, and your judg- 
ment will do the rest, -there is nothing 
more we need to say. It is THE Socket. 

Made in three types, -each for a definite 
place. 

Send for this Booklet 
8th edition analyzes present radio trend. 
Issued bi- monthly. Ten cents a copy or 
5o cents a year. 

Patents Pending 

Interior view from bottom showing new 
method of direct connected side -contact, 
elastic, phosphor- bronze spring assembly. 

(Universal details not illustrated) 

BREMER-TULLY MFG. CO. 
532 S. CANAL ST. CHICAGO, ILL. 

* Tested and approved by RADIO BROADCAST * 
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List of Erla parts used 
with splendid sucess in 
Roberts reflex circuit. 
Sockets 
Push -Pull Transformer 
3-1 to I Audio Trans- 
former 
Miniloss Condenser 
Rheostat 
Battery switch 
Circloid 

Here is the Push -Pull Transformer 
used in Radio Broadcast's * Phonograph Panel 

SEE JUNE RADI( BR ADCAST 

Now get it and other Erla parts to insure the best results 
in building your own. Write for free wiring diagrams of 
new system. Also book "Scientific Audio Amplification." 

YOU'LL need the Erla push -pull trans- 
former and other Erla arts in building g 

your own phonograph receiver -or any 
other type receiver. All have proved highly 
efficient under exacting tests made by lead- 
ing radio magazines and by thousands of 
radio fans. 

Erla Push -Pull Transformer 

This phenomenal invention brings in the faint- 
est long distant signal on the loud speaker with 
volume enough to fill an auditorium. Yet not 
the slightest distortion. 
The push -pull circuit is used as the third stage 
following two straight audio stages where ex- 
traordinary volume is desired. Audio currents 
,o heavy they would overload ordinary trans- 
formers are easily handled in this way. Erla 
push -pull transformers have a carrying capacity 
more than ample for handling the output of five - 
watt power tubes, using as high as 200 to 300 
plate voltage. No danger of damaging loud 
speaker because spiral wiring does not permit 
plate current to enter loud speaker windings. 

3 reasons why ordinary transformers should 
not be used in push -pull circuits 

_-There is loss of efficiency because impedance 
values of the transformers are not properly pro- 

Balers: 
Exclusive franchises are available to high 
class dealers in localities still open. Write 
or wire immediately. 

portioned to the tube circuits under these condi- 
tions. 2- Distortion occurs because there is no 
neutralization of plate currents to eliminate sat- 
uration of transformer cores such as push -pull 
transformers give. 3 -Power transformers have 
an altogether different ratio from the ordinary 
audio transformer. 

Write for literature and diagrams 

Get these remarkable products at your dealer's 
to -day or write direct. Simply send your name 
and address and receive by return mail new 
literature describing these amazing transformers 
and other parts. Also free circuit diagrams 
showing various applications. See what sur- 
prising results you can obtain. Performance 
guaránfeed where-- Erla audio transformers are 
used. Write immediately., 

Electrical Research- ta 'oratories 
2539 Cottage Grove Ave. Chicago, Ill. 

a _ _ _ _ _ e _ ea ammo. ammo ____ NM= _ 
Electrical Research Laboratories, Inc. 
2539 Cottage Grove Ave., Chicago, Ill. 

Send me your booklet "Scientific Audio Amplifica- 
tion" and diagrams. Also bulletin 24 with illustra- 
tions. descriptions and price list of Erla parts. 

Nanne 

_Iddress : : . . . :-, 

City, ... State 

* Tested and approved by RADIO BROADCAST 
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Another Tribute to 
NEW ENGLAND'S RADIO CRAFTSMEN 

"I am very well pleased 

with my NATIONALS 
and their fine Velvet Ver- 

nier Dials," writes Mr. 

Surber. 

Write for 
Bulletin 106R.B. 

National Company 
110 Brookline Street 

Cambridge - - Mass. 

?he 
prOduct 

friiiUt° I 
I.II. C J14O0MP 

The - 

SURBER'S HARDWARE 
HARDWARE . FURNITURE - MMPLEMENTS 

STOVES - LINOLEUMS RUGS 

FRANCESV,ut INDIANR 

November 28, 192e. 

National Company, lnc., 

Cambridge, Mess. 

0/1101Aw.wts MO .IwibA 

Dear Sirs: 

I have at hand the December C Zr anb /Ante Ube 

Nationale advertisement of condensers. the records 

shown are indeed remarkable but 1 believe. that you 

would be interested in knowing of my DR. 

I use a 2 -tube low -loss tuner, with two Ttationhl 

condensers. With this receiver I hove beard either or 

both New Zealand and Australis eleven mornings out of 

thirteen. I have carried oc. COO Rey communication, 

with Z4AA, Z4AG, Z2AC and A38(. Z tw,ve also heard ?AAR 

and two other Australians. These distance/ come close 

to 8,000 miles. 

I am very well pleased wilt, my Nat.lonalh .z heir 

fine Velvet Vernier,Diele. 

Wishing the National Company the beet luct -and 

continued success, I am 

Very truly yours, 

ötanle Surbea, 9-EPZ 

* Tested and approved by RADIO BROADCAST 
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:ii imrnarIund Jet. 

the Midget Condenser for All Needs 

7? 

T1 
H.IS new member of the Hammarlund Preci- 
sion Condenser family was born early in April. 

Midget though he is, you will recognize all the 
famous family characteristics: Sturdy build, corn - 
pact design, smooth operation and dependability. 

He has the same soldered brass plates, the same 
aluminum end- plate, the same minimum dielectric 
(only-one small strip of hard rubber), the same 
clock- spring pigtail, the same smooth -running 
bearings and a new feature -one -hole mounting. 

You will find him helpful in any good radio set 
and a handy assistant in the experimental labor- 
atory. 

Use him for capacity antenna coupling, capacity 
regeneration, neutralizing tube capacities, as a grid - 
tuning vernier, etc., etc. Radio Broadcast particu- 
larly. approves him for use in the Roberts Reflex. 

Maximum Capacity, .000032 
Minimum Capacity, .000004 

$1.80 at all good radio dealers. Price includes 
Bakelite knob, but as rotor shaft is standard, 

any other knob or dial may be used. 

Write for folder describing details and containing diagrams of various uses. 

MANUFACTURED BY 

.HAMMARLUND MFG. CO., Inc. 
424 -438 West 33rd Street, New York 

MORE 
SELECTIVITY 

e:.te t:' ¡.'.tie,t,'.:r;`: eiit 4 

* Tested and approved by RADIO BROADCAST * 

GREATER 
DISTANCE 
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Try it on a crystal set -the 
lowest -powered set in radio. 
Use one located near a broad- 
casting station. 

2 Try it on a multiple -tube set 
-the highest -powered set. 
Turn it on full force. 

Is the tone true over the en- 
tire range of power? 
Does it rattle, blast or blah- 
blah at any time? 

Price 

X28 

Give the Thompson Speaker the 
breakdown test 

THE Thompson Speaker passes the above two tests. 
It produces natural tone without distortion, regard- 
less of the amount of power used. 

Fifteen years' experience in designing and mak- 
ing radio apparatus for the armies, navies and 
commercial institutions of the world is behind this 
product. 

The Thompson Speaker improves the reception 
of any set. It is especially efficient when used with 
any of the famous Thompson Neutrodyne models. 
R. E. Thompson Manufacturing Co., 30 Church 
Street, New York. 

CDO(DPSOD SP8IIKR 
Thompson Tone stands alone 

* Tested and approved by RADIO BROADCAST * 
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Developed by 
engineers for radio only 

Why this special panel 
material gives better results 
IN THE early days of radio development, 

our engineers realized that ordinary insula- 
tion good enough for a hundred other uses was 
not good enough for radio. So they developed 
Radion -a super -panel material designed for 
radio use exclusively. 
There is nothing quite like Radion. It has, 
by test, highest insulation characteristics. It 
has a high polished finish which keeps out dirt 
and moisture, guarding against short circuits 
that often reduce good reception. 
Radion is the easiest material to cut, drill and 
saw. 18 stock sizes, black and Mahoganite. 
Sold universally. Ask for it by name. 

Send for booklet 
"Building Your Own Set" 

For 10 cents we will send you our booklet, 
"Building Your Own Set," giving wiring dia- 
grams, front and rear views, lists of parts and 
directions for building the most popular cir- 
cuits. Use coupon. 

AMERICAN HARD RUBBER COMPANY 
Dept. C8 11 Mercer St., New York City 

Chicago Office : Conway Building 
Pacific Coast Agent: Goodyear Rubber Co. 

San Francisco, Portland 

liAD I ON 
Ìhe Supreme Insulation 

PANELSI 
Dials, Sockets, BindingPostPanels,etc. 

AMERICAN HARD RUBBER COMPANY 
Dept. C8, 11 Mercer St., New York City 

Please send me your booklet, "Building Your Own Set" 
for which I enclose 10 cents (stamps of coins.) 

Name.............. ............................... 

Address 

City.......................... State................ 

Have you met 

REG. U.S. PAT. OFFICE 

M AJOR TUNER will end those 
"inter ference blues." A set built 

with the MAJOR TUNER gets only 
one station at a time -the one you 
want to get ana no other. 
MAJOR TUNER is the most advanced 
form of three circuit Low -Loss tuner. 
It is packed with complete picture wir- 
ing diagrams and full instructions. 

(If your dealer cannot supply you, write us) 

BEL -TONE RADIO CO. $4 
161 Jamaica Ave., Brooklyn, N. Y. 

Building 
Better Service 
into RADIO PARTS 

Aside from recognized radio uses in 
which no other metals can be substi- 
tuted, COPPER and its alloys help 
you to make good radio sets better 
sets. 

For instance, binding posts are su- 
perior posts, and battery nuts give 
best service and satisfaction when 
made of dependable free -cutting 
BRASS rod. And - 
their speedier production makes la- 
bor costs lower. 

COPPER 0-) BRASS 
RESEARCH ASSOCIATION 

25 Broadway, New York 

* Tested and approved by RADIO BROADCAST * 
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The I ito_Amplification 
\Wbalnonnt Dñs¢ortñon 

Daven engineers were pioneers. They blazed the way for others to follow. They designed 
and built the first Resistance Coupled Amplifier offered the public. They found resistance 
coupling in an experimental stage. They perfected it. 
Daven Resistance Units, Amplifier Kits and Super Amplifiers are accepted by the foremost 
authorities in Radio as standard. The Daven Super Amplifier, for use in any known set or 

circuit, is priced at $15.00. 

A NEW TUBE BY DAVEN 
To meet the exacting requirements of Resistance Coupled Amplification the Daven 
Radio Corporation has created a new product- the DAVEN HIGH MU VACUUM TUBE, 
Type MU 20. It is designed for one specific purpose only -to increase the amplification 
of the Daven Resistance Coupled Amplifier so as to exceed that of ordinary audio 
frequency coupling. 
The Daven High Mu is a 6 volt 3. ampere tube with an amplification constant of 20. 
The pricc is $4.00. 

DAVEN PRODUCTS ARE SOLD BY QOOD 

1DEALERS. us/l; Sine 1{6;ciG " 
Resistor Manual 

Manufacturers of high grade sets are turn- 
ing to Resistance Coupled Amplification 
in increasing numbers. The authority on 
Resistance Coupled Amplification is The 
Resistor Manual. You can buy it at your 
dealer's, price 25c; or we will send it post- 
paid on receipt of 35c. 

çesi.Wot .9)eciedirés 
NEWARK Reg. U. S. Pat. Off. NEW JERSEY 

* Tested and approved by RADIO BROADCAST * 
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.. 
BU RGESS 
RADIO BATTERIES 

Quality at Every Price 
Cabinet or table space many times 
determine the size and type of radio 
batteries selected by the user. 

Burgess manufactures a battery for 
every radio circuit and tube. Your 
choice of any one of many types in- 
volves no sacrifice of economy or 
service hours. The value and quality 
of E$urguss Radio Bill trrit s are cuu- 
stant - your satisfaction assured. 

"Ask Any Radio Engineer" 

Burgess C'. Bat- 
teries improve 
reception eco 
nomicaüy. 

BATTERY 
ragfjoit 
scnvic[ 

ql 

One of several 
sizes of Vertical B' Batteries. 

Standard Burgess 
Radio No. B A- 
Battery. 'Ove r 
Twice the Life." 

Burgess block shape 'FP Batteries are 
made in numerous types and voltages. 

BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight Radio Ignition Telephone 
General Sales Office: Harris Trust Bldg.. Chicago 

Laboratories and Works: Madison. Wisc. 

In Canada : Niagara Falls and Winnipeg 

Take 
the -- "GUESS" 

ut of Tube 
Control- $ 1.1 O) 

verywhere 

Amperite automatically controls tube cur- 
rent, eliminates hand rheostats, filament 
meters, guessing and all tube worry. 
Simplifies wiring, tuning and operation. 
Permits the use of any type of tube or any 
combination of tubes. 
Tested and used by more than 50 set manu- 
facturers and in every popular construc- 
tion set. 

RADIALL COMPANY 
Dept. R. B -9 50 Franklin St., New York City 

FREE 
Hook -ups 

`,Ìhe "SELF-ADJUSTING"Rjieo.rtat 

MU-RA 
' 

% 
ihe New .. 

Mksi.6 
ECE9YfR 

The Last Word in Radio 
Write for Literature 

MU -RAD LABORATORIES, Inc., 801 Fifth Ave., Asbury Park, N. J. 

Deresnadyne Yf 
RADIO RECEIVING SET 

combines tone quality and selectivity with distance and volume. 
De Luxe Model $165 without accessories. Write for literature. 
ANDREWS RADIO CO. Tribune Tower, Chicago 

ON ONE TUBE 
BIG FREE BOOKLET tells the story. California users of 
CROSS COUNTRY CIRCUIT hear Atlantic Coast, Canada, 
Cuba, Mexico, and Hawaii. Atlantic Coast users hear Eng- 
land to California. Our new plan makes this set easiest and 
cheapest to build. One hour puts in operation. One tuning 
control. No soldering. Any Novice can do it. BIG BOOK- 
LET FREE or complete instructions for 25c stamps or coin. 
VESCO RADIO CO. Box RB -117 Oakland, California 

* Tested and approved by RADIO BROADCAST * 
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I -4 
i Refined Radio 

Reasonably Priced 
Republic Radio Receivers offer a greater value and more genuine satis- 
faction than any other lower priced sets. Though prices are within reach 
of everyone, quality in parts, in manufacture is predominant. High grade, 
precision instruments are used and all the niceties of the higher priced 
receivers are retained. Circuits, most efficient tube for tube, are exclu- 
sive, having been developed in our laboratories, by our engineers. 
Distance, volume and clarity are assured through quality construction. 
Republic Radio Receivers are not to be compared with any others on 
the market. If you want a radio with the performance record of higher 
priced sets, but do not want to pay excessively for such performance, 
you will do well to investigate Republic Receivers before purchasing. 

REPU LIC TWO 
Operates a loud speaker under favorable conditions up 
to four hundred miles, headset range limited only by the 
power of the broadcasters. Ideal set for the citylistener who 

is more interested in local reception than in distance 
without accessories 

REPU LIC THREE 
Has heard Europe, but is guaranteed to give loud speaker 
range up to one thousand miles on higher powered 
stations. Tone quality marvelously clear. Headset 

$50 range under favorable conditions is 2000 miles 
without accessories 

\ EPU iI' LIC FIVE 
Selective, powerful and clear. Easy to oper- 
ate, readily logged. Equipped with plug 
for battery connections. Will do anything 

that any other set can or will do 
65 without accessories 

United States Factories Chicago, U.S.A. 

11 ¿ 

i 

i 
i 

i 
i 

N 
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SUPERSM 
PARTS 

r 

ENTI RELY silver -plated ! 
And a new standard has 

been set for low -loss conden- 
sers! It is only logical that 
the new Silver -Marshall S -L- 
W Condensers should be the 
first to be so built. Their 
losses are lower than many 
laboratory standards -their 
mechanical design unique and 
original. The S -L -W plates 
mean real selectivity and 
station separation. 

No. 305 .0005 .. $6.00 
No. 306 .00035 5.75 
No. 307 .00025 5.50 

S -M 
Type 210 and 211 
Transformers 
S -M 210 and 211 trans- 

formers are known as the 
finest intermediate trans- 
formers ever made. They 
were an important feature of 
the receiver built entirely of 
S -M parts that took the 
grand sweepstake prize at the 
recent Los Angeles Radio 
Show. 

Price, Each $8.00 

Send 4c in stamps for Free Cir- 
culars of S -M Products, and re- 
prints of article from Radio Broad- 
cast, describing the remarkable 
new Super -Autodyne Receiver. 

fiver-Marshall 
103 S. Wabash Avenue 

CHICAGO, ILL. 

Hero it 1S ! listen ! 
Hommel Broadcasting 

Business static hurts your cash register as 
much as weather static hurts reception. 

Now, listen in carefully. 
The HOMMEL Dealer Service Department 

was developed for the one particular purpose to 
help alleviate business "static ". That Depart- 
ment is vitally concerned in furthering your 
interests -as a Hommel Dealer. 

We work shoulder to shoulder with our dealers 
-not in competition with them. We wholesale 
only and carry only the most reputable radio 
equipment. All user inquiries and orders result- 
ing from our national advertising are forwarded 
promptly to our local dealer. 

We can't help you unless you ask us to. Write 
to -day for Hommel's Encyclopedia of Radio 
Apparatus 266 -B. It's free and will help you. 

929 Penn. 

UJÎOEW ',3 - C _; F a.:_ u ". 
póMMEI 

Ave. Pittsburgh, Pa. 

Musical Quality, DX Reception 
Selectivity and Noise 

Elimination 
is improved to an un- 
usual degree by the use 
of NEW YORK COIL 
COMPANY'S PRECI- 
SION MICA FIXED 
CONDENSERS. 

NEW YORK COIL COMPANY 
338 Pearl Street NEW YORK CITY 

Pacific Coast: 
Marshank Sales Co., 926 Ins. Exch. Bldg., Los Angeles, Cal. 

THE SILENT Proven 
rR.ANCE 

MULTI ruTv u,u HATLGEm Superior! p 
France Silent Super Charger 
charges 2, 4, 6 or 8 Volt stor- 
age battery at 5 to 7 Ampere 
Rate: charges 20 to 120 Volts 
of "B" Radio storage batter- 
ies IN SERIES at varying 
rates as desired. 

Price $22.00; West of Rockies 
$23.00. Canadian prices upon 
requ est. 

The France Mfg. Co. 
10327 Berea Road 

Cleveland Ohio 

* Tested and approved by RADIO BROADCAST * 
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Illuminated 
Station Selector operated 
by knob at right of panel. 
Volume control at left. 

ouncing 
the Results oran Ïdcal 
HREE YEARS ago a group of men organized the Radio 
Frequency Laboratories, Inc., because they believed in 

the future of the radio industry. One result has been the 
development of a broadcast receiving system which is 
unique in its combination of power with simplicity. 

This new receiver is believed to be a near approach to the 
ideal home radio; equipment. It employs a novel high fre- 
quency amplifier 4nd filter system which opens an entirely 
new range of possibilities in radio reception. 

The usual complication of tuning dials gives place to a 
single illuminated selector. The uncertain hunt for stations 
and wave -lengths is eliminated, since this selector carries 
a permanent wave -length scale which is accurate under 
all operating conditions. 

A group of well -known and substantial manufacturers 
will make available to the radio public the RFL receiver 
-certain models of which will appear on the market 
during the present year. Further announcements later. 

RADIO FREQUENCY LABORATORIES, Inc. 
Boonton, New Jersey 

* Tested and approved by RADIO BROADCAST * 
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BETTER THAN 
REQUIRED! 

The AmerTran isn't made 
to sell where price and 
cheapness displace value 
and quality. 

It is a safe product of long 
standing. Correct scientific 
design, and the recognition 
of exact operating condi- 
tions are the requirements 
the AmerTran meets 
truthfully. 

Better than required con- 
struction means dependable, 
efficient audio amplification 

the only kind you really 
want to pay for. 

Buy AmerTrans by the Pair! 
AmerTran is made in two types, 
one quality -A F 6, ratio 5:1, 
and A F 7, ratio 31:1. Price 
either model, $7.00 at your 
dealer's. 

AMERICAN TRANSFORMER 
COMPANY 

181 Emmet Street, Newark, N. J. 
"Transformer builders for over 24 years" 

AMEIFkAN 
TRADE MARK REG - U.S PATOFF. 

Make your set 
a Super -Het 

The circuit described in Radio Broadcast 
for June and August will change any set 
into a super -heterodyne. It is particularly 
applicable to five tube neutrodyne and 
tuned RF sets. It changes these two 
circuits into super- heterodynes as good as 
most, and considerably better in some re- 
spects than any super- heterodyne circuit 
ever devised. 
Stations come in at but one point on the 
oscillator dial. There is mathematically 
no possibility of harmonics. Full scale 
blue -prints with reprint of article $1.00. 

Eastern Coil antenna coupler $6.00 
O'Connor oscillator coupler . . 6.00 
Special fixed condenser . .60 
Complete parts including panel 

drilled and engraved, special 
formica bushings, siTrws, and 
wire, blue prints and reprint 37.50 

A. O'CONNOR & COMPANY 
SUPER -HETERODYNE HEADQUARTERS SINCE 1923 

9702 Euclid Avenue, Cleveland, Ohio 

\ugmqmqnu 
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Pat. April 
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Other 
Patents 
Pending 

ía1 
forsummer tuning 

In summer, when static is apt to 
prove most active, the uncanny 
precision of the Accuratune,geared 
for coarse or fine tuning on an 80 
to 1 ratio, is particularly appreci- 
ated. It tunes in stations clearly 
and strongly, and tunes out inter- 
ference effectively, all as a matter 
of course. 

MYDAR RADIO CO. 
3 CAMPBELL ST. NEWARK, N. J. 

CCURATUNE 
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EASTERN 
Make your set a Super-Het! 

by adding the new, revolutionary O'Connor Frequency Changer 
as described in the June issue of Radio Broadcast. Only one 
extra tube is necessary. It's easy to build and the results obtained 
equal the best Super -Het. 
Mr. A. O'Connor has specified the EASTERN PICKLE BOT- 

TLE COUPLER (Type FC) for use in his remarkable Fre- 
quency Changer. Type FC Coupler $6.00 
EASTERN PICKLE BOTTLE COILS are also designed for perfect 
performance in the Roberts Circuit ($8.50 per set), Browning Drake 
($8), DX Superdyne, ($8 per set), 3 Circuit ($6) and for Tuned R. F. 
for .0005 or .00035 condensers ($2 per coil). 

At your dealers or direct, postpaid. 

EASTERN COIL CORPORATION 
22 Warren Street Dept. R. B. New York 

wage aggoe COILS 
r * 

GNO 

GRID 

Coil Set No. 24 for Browning -Drake Circuit 

* SICKLES 
DIAMOND -WEAVE COILS 

(Patented Aug. 21, 1923) 

For Browning -Drake, Craig, and 
Hoyt Circuits 

Sickles Coils for the famous Browning -Drake Circuit are 
the latest Sickles achievement in efficient design for a 
particular use. They are priced at $7.50 a set. When 
ordering specify set No. 24. 
Coil set No. 20, at $4.50, is for use specifically with the 
New Reflex Receiver designed by Albert G. Craig, using 
the Sodion detector. 
Coils for the Hoyt Circuit at $10.00 a set, for the Knock- 
out Reflex Circuit at $4.00 a pair, the Tuned Radio Fre- 
quency coils at $2.00 each and Coils for the Acme Re- 
flex circuit at $4.50 a set are other standard Sickles Coils. 
We manufacture also for manufacturers' special require- 
ments. 

Send for descriptive catalog 

The F. W. Sickles Co. 
335 Worthington St., Springfield, Mass. 

Just Out! Second Year! 

The RADIO DEALER 
YEAR BOOR 

Season 1924 -1925 

A complete directory and catalogue 
of the entire radio industry. 

Listing manufacturers of radio parts 
sets and accessories by their 

products, showing full 
address and list prices. 

The most complete compilation of 
radio information ever made. 

Single copies $1.00 or FREE with a 
year subscription to The Radio 

Dealer, the trade monthly. 

Send all orders to the publishers. 

The RADIO DEALER 
1133 Broadway New York 
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Majestic Roll 
of the 

Mighty Organ 
Mighty tones from the noblest 

of musical instruments do not tax 
the resources of Rauland- Lyric. Ac- 

t curately designed for faultless am- 
plification, this instrument faithfully 
transmits all organ tones -from 
those of the piccolo stop down even 
to the lowest of the open diapason. 

Rauland -Lyric is a laboratory - 
grade audio transformer de- 
signed especially for music 
lovers. The price is nine dollars. 
Descriptive circular with am- 
plification curve will be mailed 
on request. All- American 
Radio Corporation, 4201 Bel- 
mont Ave., Chicago. 

The Choice of Noted Music Critics 

* Tested and approved 

The "Goode" Two -o -One 

A 
Le Ton d'argent 

Guaran teed 

BY 
MAIL 
ONLY 

$ .89 
Postpaid 

1011111111111111111 

QUARTER 
AMPERE 
Amplifier - 

Detector 

RADIO 
TUBE 

Guaran teed 
Satisfactory 

All "GOODE" Tubes Sold Direct to the Consumer 
-No Dealer Profits 

ONE -"Goode" Detector -Amplifier .......$ 1.89 
THREE -"Goode" Detector -Amplifiers.... 5.00 

(.11 postage prepaid) 
The "Goode" Two -o -One A Tube amplifies or detects. It 
is a quarter ampere, five volts, standard base silvered tube. 
Send express or postal money order -New York draft - 
or personal check to- 

THE GOODE TUBE CORPORATION 
Incorporated 

Owensboro. Dept. E Kentucky 

JUDGMENT OF THE STORM. 
By Roy Mason 

A novel written from the photoplay of Ethel Styles 
Middleton which has been produced, by the Palmer 
Photoplay Corporation. $1.50. 

Doubleday, Page E Co., Garden City, N.Y. 

RADIO 
Storage "B" Battery 

12 cons 
Storage 

24 Volts Lasts Indefinitely -Pays for Itself 
Economy and performance unheard of before. Recharged 

at a negligible cost. Approved and listed as Standard by 
eading Radio Authorities, including Pop. Radio Laboratories, Pop. 
Sci. In,t. Standards, Radio News Lab. Lefax, Inc., and other im- 
portant institutions. Equipped with Stolid Rubber Case, aninsur- 
ance against acid and leakage. Extra heavy glass jars. Heavy, 
rugged plates. Order yours today! 
SEND NO MONEY Just state number of batteries 

wanted and we will ship day 
order is received. Extra Offer: 4 batteries in series (96 volts), $12.75. 
Pay expressman after examining batteries. b per cent discount for 
cash with order. Mail your order now! 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave., Dept. 78, Chicago, Ill. 

Malcers of the Famous World Radio "A" Storage Battery 
Prices: 6 -volt, 100 Amp. $11.25; 120 Amp. $13.25; 140 Amp. 14.00. 

All equipped with Solid Rubber Case. 

Won l FOR 

STORAGE BATTERIES 
RADIO 

IVAKA WEAFf W6N tWJSf KHJ f KGOs KFAFt 1NJYs KQQj 
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A Transformer That You Can Tune! 
Unlike most other Radio Fre- 

quency Transformers, the Selec- 
Tran can be tuned. That is one of the 
many reasons why it is winning the 

favor of the "fan." 
Its easy tuning capacities, -the touch 

of the knob at the top-enables your set 
to break through the maze of interference -to give real performance through the 
most difficult reception conditions. It in- 
creases the sharpness of signals, thereby 
giving the utmost in clarity and beauty of 
reproduction. 

Its ability to tune in the desired wave 

assures greater selectivity, and eliminates 
interstage effects that continually distort 
music and speech. 

Selec -Tran was especially designed for 
Super- Heterodyne circuits and is adapt- 
able for use in standard vacuum tube sock- 
ets, panel mounting or for soldering to 
permanent connections. 

We also present for efficient and smooth 
Audio Amplification, Selec -Tran Audio 
Frequency Transformers in 
two ratios. 7- times -tested 
and beautifully finished in 
Orange and Black. 

If your dealer cannot supply you write us 
Send for Catalogue 

Adaptable for usé in 
Vacuum Tube 

Sockets 

Bakelite 
shielded SAMPTER. * R AID! O CCIRp 

34-35th: Street Brcwrklyrt, rï, Y. 

pJf_LEX 
DUPLEX STANDARD 

"None better made" 
Conform to Bureau of 
Standards specifica- 
tions. Rugged con- 
struction assures per- 

manent alignment. 

DUPLEX MATCHED CONDENSERS 
ALWAYS 

READ 
ALIKE 

ONLY ONE 
NUMBER 
TO LOG 

Or eliminate logging -Dial by call letters or wave 
lengths. Specially tested and guaranteed. Matched, 
packed and sealed, to remain unopened until used. 

Literature on request. 
DUPLEX CONDENSER & RADIO CORPORATION 

46 Flatbush Ave. Extension, Brooklyn, N. Y. 

DUPLEX JUNIOR 
"Best at the price" 
A good, low- priced con- 
denser. Die -cast rotor. 
Bakelite insulation. 

Many other features. 

DENSERS 

Selec-Tran 
A. F. 

5 to 1 

8i'2to1 
,85.00 

List 

Since binding posts cost so little 
and mean so much, why not 
treat your set to the best? 

Practically any dealer can show 
you why EBY Quality Posts are 
preferred by most expert set- 
builders. 

* Tested and approved by RADIO BROADCAST * 
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Easy to 
Learn at Home 

Big money every week in fascinat- 
ing easy work -wonderful future. 
Hundreds of big paying positions 

in this huge new industry! 

More Money for YOU in Radio 
THOUSANDS of Radio Experts are needed to design, 

repair, maintain, sell radio apparatus, to operate broadcasting stations, 
as ship and land operators, to go into business; to instruct, sell, demon- 
strate, superintend and for scores of other big paying radio jobs. 

And now, You can easily become a Radio Expert. Studying at home 
in spare time, you can quickly qualify for a splendid Radio position. As- 
tonishingly small cost. Famous radio instructors give you individual help 
by, mail. Training Guaranteed. 

Free Employment Service 
Hardly a wcek goes by without our receiving urgent calls for our grad- 

uates. "We need a competent Radio Engineer " -"We want men with 
executive ability in addition to radio knowledge to become our local 
managers " -"We require the services of several resident demonstrators" 
-these are just a few small indications of the great variety of opportun 
ities open to our graduates. 

Receiving Set and 
Special Parts 

Our course of practical instruction includes not only several of our own 
special patented instruments; but in addition we furnish material and dia 
grams for buildidg receiving sets -all without additional cost. This is an 
absolutely complete course which qualifies you for the government first -class 
li 'Fense and for the big -pay jobs in Radio. 

We Help You to Big -Pay Positions 
Scores of young men who have taken our course are already earning from 

$ 5 to over $200 a week. Merle Wetzel of Chicago Heights, Ill., advanced 
f om lineman to Radio Engineer, increasing his salary 100% even while 
t king our course! Emmett Welsh, right after finishing his training started 
earning $300 a month and expenses. . Another graduate is,rlow an opere 
ator 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, and we help our graduates to positions like these. 

Send for FREE BOOK 
There's more money for You in Radio. Find out what this field 
s meant to hundreds of our graduates -and how you too can profit in 

d. "Rich Rewards in Radio" has just been printed. It is filled with the 
latest Radio facts, figures and illustrations of tremendous interest to you. 
Right now -if you are at all ambitious -send for this valuable free book. 
Write Now while our Special offer is still open. Fill out the coupon - 
and mail it now! National Radio Institute, Dept. 31 K B, 
Washington, D. C. 

NATIONAL RADIO INSTITUTE, Dept. 31 K B 
Washington, D. C. 

Without obligation send me your book "Rich Rewards in Radio," 
which tells all about the opportunities in Radio, how spare time study at 
home will qualify me quickly as a Certified Radiotrician so I can get one 
of these splendid positions, and how your Employment Service helps me 
to secure a bigpay job. 

City. ............................... State..................... 

That Very Natural Tone 
of the Bristol Loud Speaker is not due to 
chance, but to a long -time experience in 
the manufacture of finely- adjusted scien- 
tific instruments. 

For over 36 years The Bristol Company 
has been manufacturing Bristol's Record- 
ing Instruments -which measure and re- 
cord the minute changes in heat, cold, 
humidity, electrical current, and numerous 
other properties. 

That this experience and factory fitness 
is reflected in the sweet tone of the Bristol 
Loud Speaker is a very natural thing. 

For $25 and $30 you can get a Bristol Speaker; and 
there are others as low as $12.50. Ask your dealer 
to send one our. Write us for Folder No. AH -3022, 
telling why the Bristol is such a delight to the ear. 

THE BRISTOL COMPANY, WATERBURY, CONN. 
For 36 years makers of BRISTOL'S RECORDING 
INSTRUMENTS. Ask any technical engineer. 

BRISTOL AUD!ô"PÑONE 

LOUD SPEAKER 

TheRedStripe 
A Radio Guide Line 

For your protection, throughout the center of 
every Dilecto radio panel is a Red Stripe. 
You can see it along the edge of every 
panel. 

If you buy or build a s°t look for the Red 
Stripe -and you'll be sure of the finest, strong- 
est radio panel that can be made. Dilecto is a 
Phenolic condensation material. 

THE CONTINENTAL FIBRE COMPANY 
Factory: Newark, Delaware 

Service on Dilecto, Conite, Contez and Vulcanized Fibre from: 
New York, 250 Park Ave. Chicago, Wrigley Bldg. 
San Francisco, 75 Fremont St. Los Angeles, 307 S. Hill St. 

Seattle, 1041 Sixth Ave.. South 
Pittsburgh, Farmers Bank Bldg. 

flecto L 
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64 pep e up"yourradio 

for good summer rece ption 

JEFFERSON * 
TUBE REJUVENATOR 

keeps tubes like NEW 
radio tubes weaken with use -especially in sum- j,,1:1, 

mer when burned at higher voltage. Keep your radio 
tubes efficient this summer with the Jefferson Tube Re- 
juvenator. Attach to a convenient electric light socket - 
in your own home -"bring back" each tube in 10minutes! 

Repeat once a month -note how it improves reception; ouais 
and TREBLES tube life. Quickly pays for itself thru saving tubes and 
batteries. A home rejuvenator for tubes is just as essential to satisfac- 
tory radio reception as a charger for storage batteries. Completely 
restores paralyzed or exhausted tubes. At leading stores selling radio. 
If your dealer can't supply you, send $7.50 to 

Jefferson Electric Mfg. Co., 501 So. Green Street, Chicago, Ill, 

Makers of Jefferson Radio, Bell Ringing and Toy Transformers; 
Jefferson Spark Coils for Automobile, Stationary and Marine 
Engines; Jefferson Oil Burner,Ignition Coils and Transformers. 

4. 
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The Highest Class Receiver in the World 

Navy Model Cio Super -Heterodyne 
For any Circuit 
Prompt shipment can be 
made on tested, standard 
apparatus of the follow- 
ing manufacture: 
E. I. S., Inc. 
General Radio 
Willard 
Benjamin Electric 
Allen Cardwell 
Dubilier Formica 
Western Magnavox 
Jewell Amer Tran 
Western Electric 
Radio Corporation 
Music Master Acme 
Cutler Hammer Frost 
Federal Kellogg 

Wavelength range 50 -600 meters with removable Coils. Dimensions 28 
in. x 8 in. x 8 in. Only two major tuning adjustments. Total amplifi- 
cation almost 2,000,000 times. 
A high powered 10 -tube Broadcast Receiver capable of receiving over 
3,000 miles under favorable conditions, and having a degree of selectivity 
far in advance of any other. 
We believe the Navy Model C -10 represents final superiority over any 
receiver now being manufactured or even contemplated for broadcast 
reception. 
Illustrated descriptive matter gladly mailed upon request. Write direct to 

NORDEN- HAUCK, INC. 
Engineers 

1617 Chestnut St., Philadelphia, Pennsylvania 

1-... V KnAl1)11111PT L 
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12-Cell - 24-Volt 
Storage`B'Battery 
Positively given free with each 
purchase of a WORLD "A" 
Storage Battery. You must 
send this ad with your order. 
WORLD Batteries are famous 
for their guaranteed quality 
and service. Backed by years 
of successful manufacture and 
thousands of satisfied users. 
Equipped with Solid Rubber Case, 
an insurance against acid and leak- 
age. You save 60 per cent and geta 
2Year Guarantee 
Bond in Writing tery o 

WORLD Bea Approved wnersJl "tell their friends." That's our best proof ' and Listed of performance. Send your order in today. 
Solid Rubber Case Radio Batteries 
6 -Volt, 100 -Amperes . . . . $11.25 
6 -Volt, 120- Amperes. . - 13.25 
6 -Volt, 140- Amperes 14.00 
Solid Rubber Case Auto Batteries 
6 -Volt, 11 -Plate $11.25 
6 -Volt, 13 -Plate 13.25 

12 -Volt, 7 -Plate 16.00 
Send No Money terywantedand 
we will ehi day order is received, by Ex- press C. O. D. subject to your examination 
on arrival. FREE B" Battery included 

as Standard 
by Leading 
Authorties 
including Raoio 
News Labora- 
tories, Popular 
Science Insti- 
tute of Stand - 
arde, Popular 
Radio Labora- 
tories, Radio 
Broadcast Lab - 

Extra Offer: 6 per cent discount for cash oratorlee.Radio 
in full with order. Buy now and flet a guar- T in the Home, 
anteed battery at 50 per cent saving to you. and Lefax, Inc. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave., Dept. 24 ori For 

AUTO 
and 

CHICAGO, ILL. 

STORAGE BATTERIES RADIO 
(JI MA s WEAF t WfJV f WJS s HF} s KGt3 t KFAFTR/JY: 

"No library complete without Kipling complete" 

'They will 
do for you 
whit they 
have done 
far others 

FOR GREATER DISTANCE, VOLUME 
AND CLARITY USE 

X -L VARIO DENSERS 
Endorsed and Used by the Foremost Radio Engineers of the Country 

MODEL N- Capacity range 1.8 to 20 micro -micro- farads, as 
used in Radio Broadcast's Phonograph Receiver, for balance in 
Roberts two tube, Browning- Drake, McMurdo Silver's Knockout, 
Neutrodyne and tuned radio frequency circuits. 

Price $1.00 
MODEL G---,Two capacity ranges, .00016 to .00055 and .0003 

to .0013 Microfarads, for the Cockaday circuits, filter and inter- 
mediate frequency tuning in super -heterodyne and positive grid 
bias in all sets. Price $1.50 

X -L RADIO LABORATORIES 
2426 Lincoln Ave. CHICAGO 

If your dealer cannot supply you write direct 

Necessary 
for the 

manufac- 
ture of 

high 
grade 
sets 

;tIIIIIIlIII1I1IIIIIl11111111111t11ttlltlllllltltlulluIlllltlllllllllllllllltllttltlttllllull<Illlllllllrlllllnllllnlltic 

E. 
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Loop Aerial 
Plug and Jack 

ANEW wrinkle that 
has been eagerly 

awaited -a plug and 
jack designed espe- E 
daily for loop use. -° 
Has sturdy jack, fitted c 
with nickeled flush 
plate and plug for tak- 
ing loop. List price, 5 
complete, $1.50. _- 

M E Me EA, :.-°1 

HÈR]BERT 11, FROST, Inc.1 
314-324 WEST SUPERIOR. STREET, CHICAGO = 
NEW YORK CITY CLEVELAND KANSAS CITY LOS ANGELES 

Glnuuuuuununnnuunuuununnnunnuunnnnnuuuunuuuuunnnunnuuuunnuu +nus 5, The Perfect 
7tr Reproducer 

Tone loud ard pleasing 
Handsome material and design 
Black- $22.50 Shell- $25.00 

AMERICAN ELECTRIC COMPANY 
State & 64th Sts. Chicago 

y 

roc' Disiorfionless ..empli cafi orc 
12,000, 48,000, 50,000, 100,000 Ohms. List $1.50 
each. Special Sizes to Order $2.50 each. Dealers 

write for discounts. When Better Resistances are 
made they will be Crescents. 

Crescent Radio Supply Co. 1 -3 Liberty St., Jamaica, N. Y. 

Prn 
CONDENSERS 

For Real Radio Reception 
Write for Literature 

HEATH RADIO & ELECTRIC MFG. CO. 
206 First St., Newark, N. J. 

forjoining 
radio antenna and lead -in wires in one minute. 
without solder, tape or tools. 
Many other uses. A million perfect joints have already 
been made with these new Wire -Nuts. 
Listed by Underwriters' Laboratories. Booklet free. 

Ask your dealer for Wire -Nuts. 
We will send 3 Wire -Nuts post paid on receipt of 25c, 

B. TORK COMPANY, 8 W. 40 St.. New York 

i 

FORMICA * 
RADIO PANELS 

TUBES AND RODS 
WRITE TO -DAY for your copy of our new catalog listing 
and pricing 3384 different sizes and kinds of Formica Radio 
Panels, 126 different sizes of Formica Tubes, and 21 different 
sizes of Formica Rods. 

DRILLING -ENGRAVING 
Lowest prices consistent ,pith good work. 

STARRETT MFG. CO. 
521 S. Green St. - Chicago, Ill. 
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TUNING INSTRUMENT ACH Using Expensive WORM GEAR 

Why the A.C.H. is different 
3 in. DIAL y 166 -to -1 

4 in. DIAL -> 215 -to -1 

Price 3 -inch size $2.50 Price 4 -inch 
Regular fitting 5 /s6 shaft. 1/4 and 3/s6 òe each extra 

size $5.00 

If not carried by your dealer, deduct 
33 -3%, his discount, and we will send you 
your required number of dials. 

Add 19 cents each for postage and packing. 
Complete line of parts can be furnished 

on the same basis. 

A. C. HAYDEN CO. 
BROCKTON - - - - MASS., U. Si A. 

There's 
A 

Reason! 
The fine, clear tone and volume of the 

Kellogg Symphony Reproducer is due to 
the Kellogg unit with the magnetic dia- 
phragm control. 

This exclusive Kellogg principle has pro- 
duced wonders in the accurate reproduction 
of voice and music; piano music is unusu- 
ally fine, the lowest tones of the saxophone 
to the highest of the violin are as clear as a 
bell the soprano voice can really be ad- 
mired. 

Observe the rigid construction of this 
unit, the exactness of every detail, the size 
of the magnets. The unit is the reason. 

See one at your dealers to -day. 

KELLOGG SWITCHBOARD & SUPPLY CO. 
1066 West Adams St., Chicago, Ill. 

With every Kellogg radio part, Use-ls The Test. 

NOT HURT 
by boiling 

or freezing 

l 

yt 
Sangamo Mica Condensers 

AN engineer engaged in research work for 
a large company needed condensers that 

would stand severe use and stay accurate. 
. So he took a Sangamo mica condenser and 

kept it in boiling water for several hours. 
Then he had it frozen into a cake of ice. 
When tested afterward,he found no change 
in the capacity. Even this severe treatment 
had no effect upon its accuracy ! Your re- 
ceiver will work far better with condensers 
that are accurate -and stay accurate. 

Sangamo condensers are approved by 
every nationally recognized radio laboratory. 
They areguaranteed to be accurate within io 
per cent. of marked capacity and to sustain 
that accuracy. Soldering does not change the 
capacity. Neither does dampness nor salt air. 

Their neat appearance appeals to those 
who are particular about good workmanship; 
solidly molded in smooth brown bakelite, all 
corners rounded, ribbed for mechanical 
strength, and decidedly easy to solder. 

Made in all capacities from .00005 to .oi 
mfd. Prices are moderate. Supplied with re- 
sistor clips for io cents extra. 

Good radio stores carry Sangamo 
Mica Condensers or can get them 

quickly from jobbers. Insist! 

SANGAMO 
Accurate 

Radio Parts 

Sangamo Electric Company 
Springfield, Illinois 

RADIO DIVISION, 50 Church Street, New York 
SALES OFFICES- PRINCIPAL CITIES 

For Canada- Sangamo Electric Co. of Canada, Ltd., Toronto. 
For Europe- British Sangamo Co., Ponders End, Middlesex, Eng. 

For Far East - Ashida Engineering Co., Osaka, Japan 
[32o-6 
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Vital to every radio fan 
In a radio set, it is the tube that detects the 
sound -that amplifies the sound -that deter- 
mines in large part the quality and volume of 
the sound. Therefore the tube -intricate of 
mechanism and delicate to make -is the vital 
spot in every set. And it always pays to be 
sure you use genuine Radiotrons -made with 
experienced precision. 

Build any circuit-simple or complex. Buy 
any set, plain or fancy, simply boxed or elab- 
orately cabineted. But give it every chance 
to achieve its best -with genuine Radiotrons. 
Be just as careful when you replace tubes, too. 
Always see for yourself that each one bears the 
identifying marks of a Radiotron : The word 
Radiotron and the RCA mark. 

Radio Corporation of America 
Chicago New York San Francisco 

Radiotr 
EG.U.S. PAT. OFF 

PRODUCED ONLY BY RCA 

* Tested and approved by RADIO BROADCAST * 



O//í 

z %íl////i,íy/di%/%///////%'0/íl//. ,i//i////////D%/////////"/OÖ/'/,%O%/O%/Ó%////%í//////.////O%////%%///%///ÓÓ///////%%///D 
,.iii . 

"--."3IIIIIIIIIIII II"Jf IfJI:.IIIJII:iII111HIII1IIIIIII,iHIHI.d 

THE SOCIAL SIDE OF RADIO 
Mrs. Dr. Elliott Norton, center, Frances Peralta, soprano of the Metropolitan Opera 
Company, right, and Mrs. Alberta N. Burton, at a radio set during the tea -hour. Women 
throughout the country are finding that they may hear delightful tea and dinner music 

7-4 during the late afternoon and evening, and a radio concert, given by a good 
orchestra, often adds to the pleasure of a cup of tea 
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From Figures to Fame 
Professor Louis Alan Hazeltine Finds that the Algebraic Un- 
known Quantity, X, Equals Fame, Fortune, and the Neutrodyne 

ELDOM, if ever, would an 
algebra as a sure road 
While plumb- 
ing, banking, 

advertising, physics 
and every kind of 
concentration are 
glaringly depicted as 
a part of the curricu- 
lum of most corres- 
pondence school 
courses, it is exceed- 
ingly unlikely that 
these confident ad- 
vertisers would in- 
dicate algebra as the 
one path through 
which one might at- 
tain to Fame and 
Fortune -that vision- 
ary goal of one's 
dreams. But it has 
been demonstrated 
that algebra and 
Fame and Fortune 
are somewhat synon- 
ymous and that one 
gains experience from 
the one branch of 
mathematics that 
helps to solve the in- 

BY MYRA MAY 

one select tricate problems 
to fortune so the unknown 

of the higher branch. And 
quantity, X, may, after all, 

be the Fame and 
Fortune of your 
dreams as well as 
the solution to your 
involved algebraic 
equation. It is sel- 
dom that one gains 
Fame and Fortune 
through the direct 
application of mathe- 
matics, however, and, 
student or scholar, he 
is fortunate, indeed, 
who, having solved 
his algebraic problem, 
finds that the X, lit- 
erally spells Fortune 
itself. Such was the 
case with Louis Alan 
Hazeltine, inventor 
of the "neutrodyne" 
circuit. 

1 f someone were to 
ask you why radio 
interested you, you 
might reply that you 
liked to try for dis- 
tance, or that you 
enjoyed the enter- 

PROFESSOR LOUIS ALAN HAZELTINE 
Inventor of the neutrodyne circuit, embodied in 
thousands of receivers used all over this country and 
abroad. Mr. Hazeltine is head of the Department 
of Electrical Engineering at Stevens Institute of 
Technology at Hoboken, New Jersey, and is here 

shown using a wavemeter in his laboratory 
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tainment that a full program affords, or 
you might, like Professor Hazeltine, answer 
that it is the science of radio which interests 
you. Professor Hazeltine explains that it 
was the opportunity to work out mathematical 
problems that first led him to experiment 
with radio. He has never been especially 
interested in either the programs of broad- 
casting stations or in attempts to receive long 
distances. He has been concerned with little 
but the scientific side of wireless. It is char- 
acteristic of the man that he did not have a 
neutrodyne set himself until several years 
after he had worked out the fundamental 
theory mathematically and had made appli- 
cation for his patents. 

PROFESSOR HAZELTINE LIKES MATHEMATICS 

MATHEMATICS has always been a fa- 
vorite of mine," he says. "At school 

I once received a prize for my good work 
and my highest grades were always in mathe- 
matics. By chance, I graduated first in my 
class, but that was only by chance, for I had 
consistently held second place until the 
leader went to live in another city. From a 
high school in New London, Connecticut, 
transferred to Stevens Institute of Technology 
where in 1906 I graduated with the degree 
of Mechanical Engineer." 

Professor Hazeltine is too modest to tell 
that he finished his school and college course 
in twelve years instead of the sixteen most 
of us give to it. He prefers to let people find 
that out for themselves. 

" I remember," he reminisces, "when I was 
a little boy I saw my uncle working out some 
algebraic calculations: he explained that he 
made those queer hieroglyphics just for 
amusement. I marvelled at such a pastime 
when there were such sports as baseball and 
swimming to claim spare hours. I had no 
premonition that some day 1, too, would 
devote my leisure to the sane queer hiero- 
glyphics. 

"When I entered Stevens Institute I did 
not know what branch of engineering 1 

wanted to take up, but I did know that 1 had 
a prejudice against electrical engineering. 
Nevertheless, near the end of my course I 

began to feel that the performance of elec- 
trical apparatus could be predetermined 
more accurately than that of mechanical. It 
was this feeling that led me to change my 
field to electrical engineering in spite of 
my former prejudices, and later, it was this 
same feeling that led me to specialize in radio." 

After graduating from Stevens Institute, 

Professor Hazeltine entered the testing de- 
partment of the General Electric Company 
in Schenectady where he received a practical 
training. This was his only venture along 
the highroad of business, for the following 
year he was offered a position as assistant in 
the Department of Electrical Engineering 
at Stevens Institute and he has remained 
at that college ever since. 

WHY HAZELTINE SPECIALIZED IN RADIO 

IWAS fortunate in my surroundings at 
Stevens," says Professor Hazeltine, "for 

my work covered all branches of electrical 
engineering and the head of the department, 
Professor Albert F. Ganz, was always aiding 
and inspiring my further progress. During 
this period I specialized in one branch of 
electrical engineering after another, and pre- 
pared much of the material for presentation 
to my classes. It was in this manner that 
1 gradually developed a text on electrical 
engineering, which has but recently been pub- 
lished. 

"Professor Ganz was the foremost author- 
ity in this country on the subject of electro- 
lytic corrosion of underground structures by 
stray electric current, particularly from elec- 
tric railways. At times I assisted him in 
this work and for several years after his death 
1 was associated with the firm of Albert F. 
Ganz, Incorporated, which continued his 
professional work in electrolysis." 

During the winter of 1914 -1915, the well - 
known radio experimenter, E. H. Armstrong, 
wrote a paper, presented before the Institute 
of Radio Engineers, on the fundamentals of 
the three -electrode vacuum tube and then in a 
subsequent paper described in detail the tube's 
capabilities for oscillating which he had dis- 
covered. The young instructor at Stevens, 
who had always been partial to any branch of 
mathematical science, found a new and delight- 
ful field before him. Here at last was a real 
opportunity to apply mathematical analysis. 

THEORY PRECEDES PRACTISE 

LONG before Professor Hazeltine had one 
of the desired vacuum tubes he began a 

theoretical study of its operation, and it was 
in this manner that he worked out the theoret- 
ical requisite for the production of oscilla- 
tions. Not until then did he obtain a vacuum 
tube (then known as an audion) to trace its 
characteristic curve. On the basis of that 
information he designed his circuit, wired it, 
and immediately obtained the anticipated 
result. 
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TWO RECEIVERS 
Designed by Professor Hazeltine. The one in the insert was designed for the Navy Department during 
the war and is known officially as the SE 1420. It was while he was developing this receiver that the idea 
for the neutrodyne circuit was partially evolved. The larger photograph shows Mr. Hazeltine and one of 

his models of the neutrodyne 

In spite of this remarkable performance, 
Professor Hazeltine continued his theoretical 
studies coupled with experimental verifica- 
tions for the next two years, and it was not 
until 1917 that he felt that his work was in 
sufficiently perfect form to give it to the 
world. His paper on "Oscillating Audion 
Circuits" which gave the results of his in- 
vestigations was read before the Institute of 
Radio Engineers. This was the first time that 
a general and yet a simple mathematical 
method for the treatment of oscillating au- 
dion circuits had been given. It was in this 
paper that Professor Hazeltine used the ex- 
pression "mutual conductance," a term that 
has since become as much a part of radio 
language as have antennas and batteries. 
Professor Hazeltine asserts that all of his 
subsequent radio work and whatever success 

he has achieved may be traced to that pa- 
per 

`Fireless was claiming more and more of 
Professor Hazeltine's time. The following 
summer he devoted to experimental work in 
radio telegraphy and telephony in conjunc- 
tion with Mr. Paul Ware. Later Mr. Ware 
joined the Signal Corps of the United States 
Army where he continued his research and 
produced a valuable portable set that has 
since been adopted as a standard equipment 
by the Signal Corps. 

Meanwhile Professor Hazeltine was also 
conducting a radio and buzzer class to train 
operators for the Signal Corps. And then 
when Professor Ganz died, Professor Hazel- 
tine was appointed in his place to serve as 
head of the Department of Electrical En- 
gineering. 


